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This study continues to conduct ambient PM studies at Shinjhung, Jhongshan and
Judong air monitoring stations. The sampling data were incorporated with those from
previous year's project for the seasonal variation analysis of particle size distributions,
mass concentrations, water soluble ions and metal elements and pollutant sources
analysis. The difference between the PM,s data measured by the beta attenuation
monitor (BAM, Model 1020, Met One) and those by the Dichotomous sampler (Dichot,
Model SA241, Andersen) were discussed. Furthermore, after using a concentrating filter
cassette to concentrate the samples, the problem of nonuniform particle deposition on
Dichot filter samples, which resulting poor LA-ICP/MS analysis, was solved.

One of the main objectives of this project is to overcome the problem of a large
difference between the LA-ICP-MS measurement data of standard samples and those of
actual samples. Results show that after optimizing the energy strength of the Laser
ablation system, the calibration curves of most of elements were improved with good
regression coefficient.

In order to choose a suitable size-selective inlet for fine particles in the
atmospheric conditions of our country, the collection efficiency curves of the WINS
impactor and very sharp cut cyclone (VSCC) were calibrated, and the field sampling
comparison by the sampler equipped with the WINS and that with the VSCC were also
conducted. Results show that the VSCC has more accurate cutoff aerodynamic diameter
(dpaso) and higher particle loading ability as compared to the WINS. To obtain more

accurate monitoring data and lower maintenance cost for the classifier, the VSCC was



recommended to replace the WINS impactor which is currently used in all air
monitoring stations in our country.

To evaluate the fine particle artifacts of manual samplers, the ambient fine particle
sampling were conducted by using the modified Multi-Filter PM;o-PM, s Sampler
(MFPPS) and other collocated instruments including Partisol®-FRM Model 2000 Air
Sampler with WINS, Dichot and TEOM-FDMS. Negative artifacts due to particle
evaporation during manual sampling process was found, in which the inorganic
compounds were the main volatile species. The evaporation of organic matters was not
significant.

For the study of physical characteristics of irregular particles, the differential
mobility analyzer (DMA) with sheath flow rate (Qs,) of 5 and 9 L/min was used to
classify monodisperse silver agglomerate particles with diameter from 30 to 300
nm. The number median diameters (NMDs) of classified particles were measured
by a scanning mobility particle sizer (SMPS). Results show that when the Qg is 9
L/min, the average relative difference between the NMD of classified particles and
the DMA classifying size ranges from -2.0 to -4.0 %. This difference will increase
and the NMD of classified particle will become smaller when the Qg is decreased
to 5 L/min. Moreover, the dynamic shape factor (Df) and the fractal dimension
(K)were obtained to describe the morphologies of sintered agglomerate particles.

Finally, the literature related to the technology and theory of Aerosol Mass
Spectrometer (AMS) and its application in ambient aerosol studies were reviewed in
details in a hope to provide a reference to the community who intends to apply the AMS

in the future.
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This study continues to conduct ambient PM studies at Shinjhung,
Jhongshan and Judong air monitoring stations. The sampling data were
incorporated with those from previous year's project for the seasonal variation
analysis of particle size distributions, mass concentrations, water soluble ions
and metal elements and pollutant sources analysis. The difference between the
PM, 5 data measured by the beta attenuation monitor (BAM, Model 1020, Met
One) and those by the Dichotomous sampler (Dichot, Model SA241, Andersen)

II



were discussed. Furthermore, after using a concentrating filter cassette to
concentrate the samples, the problem of nonuniform particle deposition on
Dichot filter samples, which resulting poor LA-ICP/MS analysis, was solved.

One of the main objectives of this project is to overcome the problem of a
large difference between the LA-ICP-MS measurement data of standard samples
and those of actual samples. Results show that after optimizing the energy
strength of the Laser ablation system, the calibration curves of most of elements
were improved with good regression coefficient.

In order to choose a suitable size-selective inlet for fine particles in the
atmospheric conditions of our country, the collection efficiency curves of the
WINS impactor and very sharp cut cyclone (VSCC) were calibrated, and the
field sampling comparison by the sampler equipped with the WINS and that
with the VSCC were also conducted. Results show that the VSCC has more
accurate cutoff aerodynamic diameter (dpas0) and higher particle loading ability
as compared to the WINS. To obtain more accurate monitoring data and lower
maintenance cost for the classifier, the VSCC was recommended to replace the
WINS impactor which is currently used in all air monitoring stations in our
country.

To evaluate the fine particle artifacts of manual samplers, the ambient fine
particle sampling were conducted by using the modified Multi-Filter PM,,-PM, 5
Sampler (MFPPS) and other collocated instruments including Partisol®-FRM
Model 2000 Air Sampler with WINS, Dichot and TEOM-FDMS. Negative
artifacts due to particle evaporation during manual sampling process was found,
in which the inorganic compounds were the main volatile species. The
evaporation of organic matters was not significant.

For the study of physical characteristics of irregular particles, the
differential mobility analyzer (DMA) with sheath flow rate (Qy,) of 5 and 9

L/min was used to classify monodisperse silver agglomerate particles with

I



diameter from 30 to 300 nm. The number median diameters (NMDs) of
classified particles were measured by a scanning mobility particle sizer
(SMPS). Results show that when the Oy, is 9 L/min, the average relative
difference between the NMD of classified particles and the DMA classifying
size ranges from -2.0 to -4.0 %. This difference will increase and the NMD
of classified particle will become smaller when the Oy, is decreased to 5
L/min. Moreover, the dynamic shape factor (D¢) and the fractal dimension (k)
were obtained to describe the morphologies of sintered agglomerate
particles.

Finally, the literature related to the technology and theory of Aerosol Mass
Spectrometer (AMS) and its application in ambient aerosol studies were
reviewed in details in a hope to provide a reference to the community who

intends to apply the AMS in the future.
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A E B EAIH TR RN EAT -

1.2.1 B EBRERG S D

ot RIS R S P PUIB M Er B as PR Y B 2 S RIPFAE R HIRE - Khlystov
et al. (2004) ~ Shen et al. (2002) 57 Park et al. (2003)Z Y& & FRAHFLIT 510 &
8222 (Micro-Orifice Uniform Deposit Impactor, MOUDI, Model 110, MSP Corp., MN,
USA) & IAORL T Bk (55 15-P0r B B o AT A S Vs 2l i (i o R Bk R R
B o BRFFHTE S st R kA R R s 5 =0 - A EE RS [
BRI (Pak et al., 1992) AT EREEME 155 FAH ¥ B 2575 (Vasiliou et al. 1999) -
BEAE > A B2 AR SRAH BRI B PAR SRBAY 82 B2 HET TR (i (Stein et al. 1994;
Fang et al., 1991) » {HiESEW5E(E s a RV BTV B (EERET -

Ry T BB AT IR AR EER 0 MT » AWFERE TR SRIR S B s ks &
HIAHREBISE - bR T 8556 250 > R R B E R R A AR N TR
BRAVEITTIE - FHEAWTFE AR E BN BIFRIT](Chen et al., 2011) - FZHHFEILLAZSTE
HIE 2 M EnEHY MOUDI ARG EEEN =0 53768 SMPS (Scanning mobility
particle sizer, TSI Incorporated, St. Paul, MN)[E]RFHET TR SRGEHIEREE LA KAt RITHS

B > G5 RBEUR A 2 hERSE MOUDI REE o] KRB SBT3 2E > bk
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21 MOUDI {50 /% M1 » S54MEEFR & MOUDIs » H{E SRV 55 Bl 6 AR R
2 3056 K SR AR IR AR A ST A SR R A (B T R BV SR BRI - HoAy R By
M2(fEEBEETE) Fe M3(SRIRFEIRAR) - BB 72 Rt 3 & MOUDIs [E]RF T TR RN
RIEREE » TELTHETT 40 20 W RSP 248 (FT#5EH] RH © 20~99%)3% 2 MOUDI

A ERS » B % EL#R = & MOUDIs S FSAMNDER - FREAE &R EVERE T M2
Ko M3 (IR BB T - EERsERAIE 1. 1 Fs o B R M2 & M3 43 HIFE RH
/INFA 75 Tz 65 WEREiAEE A BARERYGEBL - Hh4E R EE Stein et al. (1994) ) Vasiliou et al.
(1999) Y TRIHTF - M2 Jz M3 53 II7E RHs >~75 F>~65%FFEREEA1 M1 FHATHY PMo,
JRE - AHZEEAE S%LLT « {H2AE RH=25 J 50%0F » M2 73 fil gz St fili PMo, 2
180 J% 95% > ifii M3 &ifdi PMo, B R BREE » 47 HIlEy 55 K2 25 % o

4 1 I 1 I 1 I 1 I 1

i M2/M1: open symbol |
M3/ML1.: filled symbol
3.5 © A PMjio —
- <o PMs 5 -
37 ©  PMoa —
4 regression of PMg 1 |
.% 254 o X~--- regression of PMyg |
p |y=-0.013x+1.88 y=-0.034x+3.64 I
n 27 R2=0.98, x:20~65 R?=0.94, x:10~75["
J , |
1.5+ —
PM ritio—l R
14+ =< _QF <& — = & — -
]l & n“'*‘ Ak ﬁ- - N
y=0.0024x+0.78, R2—o 83, x:10~98
0S5 T——7 1 T —

0 20 40 60 80 100
relative humidity, %

& 1. 1 FEA[R RH T~ M2(HE2 0 5m0) ke M3 (2R sk s mE) Frofll PM B &UREEE |
M1 H#aSE)ATHIEIE

1 RH=25 }z 50%5F » @ RAAURsE Bk 2 48 mg aligpk M2 K M3 Eifili PMo,
FIBREEZE/D 30 % - BI5eE8IE M2 f M3 155 8 K 9 [EAEH: M1 K - H#fism M2 &
M3 ZHEREEHT PMo.1 2 R AR FERZ HULERAESE 8 K2 9 P&y 100-180 2 180-320 nm Y
H7 - M3 75 RH=25 %55l PMo. £ 55 %1 Vasiliou et al. (1999)I BFER4E: AT
EE3E SR AT RH=25 B 50 %[Rf » M3 th M2 BB ERE - SR R mAE A
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AN - NIRRT ki TSR A BRE > BT DRk D - AR IEWTFEAYSE R R, Fang
etal. (1991)8&37 MOUDI #y/3 {872 4F RH>80%H555 4 - FeffTrlfR4hE MOUDI {#
PR B BE S S (F Ry BT B I > RH S AIHE 65-80 %2 75-80 %o#fE T
PRORL S BIESITA B2 8 PMo.y PREEHVIERENE -

1.2.2 NCTU ZORGRIERIR 83 Z B &8

bR T RSRAE DR ok s B2 2251 > MOUDI [KINERE (% DA EE B BUAZ IR (%
HE NSRS A SR 5 - S H S HZEZ GG - Rt bR - R
WHZERIH LIGA 2442 » BA#HI A AL MSP [ iz MOUDI 8P /FIEREHY NCTU K
{HURL PRI 25 (micro-orifice cascade impactor, MCI) » F T Bgagie EAHTFEIL BT 5%
2 S AHF Y NCTU MCI t B4 1 MSP [5 i MOUDI A A8 Bk 3 7R AE T
RIS A TR S L TR = AE - @ 1. 2 K& 1. 1 53R B RERTReE i
4l S MO IR A SR B F 2 45 BT KU B R 2 PR T B 25 2 S/W {H 2 1% NCTU
MCI k. MSP MOUDI 55 7 255 10 [E{EEE5HY dpaso ¥IH1 Marple et al. (1991)3ZE
AEREHEAEE T - 5940 BRGSRUERE B & (EEEryE st bz
M B — IR @R IR 35 9 Je 10 [ERCR IR G [ /2B RIS HEM IS 5K dpaso 73 HIH
9 K 15 % NEIEE -

100 1 Lol T — L
filled symbol: MSP MOUDI T
— open symbol: NCTU MCI -
O 7-th stage
80 — O 8-th stage —
© A 9-th stage
D) -1 -
N 10-th stage
- &
2
S 60— -
=
=2
b= N L
5}
s
S 40— -
|33
)
=
=3 - -
S
20 — -
0 T T T T TTT T f UL
10 100

aerodynamic diameter, nm

1.2 NCTU MCI kz MSP MOUDI 5 7 £ 10 [&{E B Esmy (i LR 4R -
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# 1. 1 NCTU MCI & MSP MOUDI ¢ 7 & 9 [/ 82 S8R [F4E B o

Ma(rfé‘; le; al. MSP MOUDI NCTU MCI
P& — E—
e L~ T L
7 320 3144 135 556 095 323 1387 252 095
180 180.8 102 11.18 0.87 1785 1095 301  0.89
9 100 97 5793 072 102 543 1344 0.72
10 56 565 523 109 047 557 509 2475 034

°S: MR 2 ETRR AR PEEE W TR E AL -
°P: & LIPS BITEAERE o EISE IS T EEEE M - P KRAEHIERT] -
Fo T B AR SE bR 9% 2 0 B w s N T ZEAY R - AR E A T

WEPHIE M o BEERJT A Rl W & (R T T = R FE R PR R A & N ER
R EREEE TV ARG RS 2 A PHZE - [EAh - AEREREERAR - A 5Tl
LISEER BRI i = R E s I 38 2 15 - [ 1. 3 & NCTU MCI A1 MSP MOUDI £
RS T > W N EAEER B LAVE DL - SERBURTE 45 rEIE R
JERREE T - MSP MOUDI WERE EFFHYIFNL#EE NCTU MCI % > BirR H N EIIEERH
FENIIF IR Ry B - 8] 1. 4 FAIlR NCTU MCI 5z MSP MOUDI f£ &5 48 = R X (WU R p
fri% > SPEIENSHIRYER fR2IE - MSP MODUIL 55 7 2 10 SAYIEE & nHHEA
APHZERIIBI > 28010 NCTU MCI iR 15 7 PR A THIRAYIEN > 565 8 2 10 [E1E
W PHZEMV IS H AN -

5 1 ] 1 ] 1 ] 1 ] 1

NCTU MC1
1 —@— 2P (Inlet to 7-th stage) B
—Jl— 2P (7 to 9-th stage)

MSP MOUDI
—e— AP (Inlet to 7-th stage)
3 —H— 2P (7 to 9-th stage)

Pressure drop variation (kpa)

0 10 20 30 40 50
Sampling duration (min)
1.3 EREEREEAZt » NCTU MCI il MSP MOUDI A BESE AL f] > 251



BRIR P Ao R E 8RR R iiaBe 3%

© (2

@

& 1. 4 LOAEIREMIIER R NCTU MCI (A)Z5 7~ (O)55 8 ~ (E)5 9 HI(G)5H 10
PEIETE K2 MSP MOUDI (B)Z5 7 ~ (D)5 8 ~ (F)Z5 9 FI(H)Z 10 FEIENEAVRRM SR &
o

1. 5 5 NCTU MCI fl MSP MOUDI £ 38 {525 i B B I TR L
AYSES » HE A5 H & AT SRV E SRR 1A & 88 0 0 51 9 FEHYEREIITE
10 % LA - HESE 10 P R &0 ARAY R ZHOR » SRR R PR R B (K - 2R E
SRR EPEL -
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dM/dlog(d,,), ng/m*

dM/dlog(d,,,), pg/m?

dW/dlog(d,,), pg/m®
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B Dec. 21st, 2011 -
—— MSP MOUDI
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E
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1.2.3 SRR E & AR A 7T

bR T sORRERER R T AH BRI 78 2 4 - AEBR G ERTIHM 2 & AR
FERHEAVEREESTERER - AT AN ERSSS ~ FIURRE - RIH LR 5
IR EL - AHBANT 4SRN

AREFRTY 20104 3 3 T — R BB HE G oR ok A RA AV R SC(Chen et al,
2010a) - & PR R A B EOR BV RHBOE T2 R ARV - B A IR IE
ERZEMEIE » & im DL RE 50 B R A5 BIR 47 /Y PMo. (L 22 8 & ¥ 7 (chemical mass
closure)  ffF5% HFFIMOUDI j SMPSTE— i i 6 55 i — R pEiE(12.9 km)HrE
ZR SR A ERAE R RIS 53 B3l G5 BERIS 55 P Mo (1 4 52.240.6 pg/m’
(n=6) » EiCass et al. (2000)7E /i1 7{[E &} & (& Kz Sardar et al. (2005)7E & A2t 2 iy
HERFTIS EIHYUPSREATAT © Cass et al. (2000)E HIHIHLHOT L F50.056-0.1 pm - 2
F& 550.55-1.16 pg/m’ ; Sardar et al. (2005) & HIFAURORIAR £50.01-0.18 pm » JELFE
0.86-3.5 ug/m’ » FI|FASEIIY A5 (Chen et al., 2010b) - #EHESMPSZK ik #5 H
TS R E BB &SR BIMOUDI SR E 1T - ZRE R I5%LAA « HFTHIR
{ FiDichot (Model SA-241, Andersen Inc.,Georgia, USA)[E]# & HIPM B1PM, s& &
FEE - GSREBAMOUDIEFE HET » 225 AE10%LAA -

TR LR E R S R & MAY 45 ST » B R Ao AR AR o0 i e 2 A B
A RE RS i (R A5 7% > SRR A 09 R BORI R4 Ry 20 nm > 2] T SR B B 05 =
G ORISR 4 50-70 nme FUK BRI A AR (KBS 5 32.246.5 pg/m’
(n=10 » “PEEHTE~1000 $i//NEF) 5 RS AR (CFH HR 8&~2000 i/ /NEF)
ZORTORIAEE EE 40 pg/m’ DL E@RERARE)) © & 2RERER(~500 &/
N 10 pg/m® feA - BREESSFAHEL(-2 ng/m’) » SREERIGES ORI 5
REEEEE S

B 5% KA A IS M RAAVRER S - HECEILRARA AT R A T
AERORAR EHVATIRE RS - AWTSEFIH Subramanian et al. (2004)F2 HHE TEIEAR
2 B 3 PMos 9 OC TEERZEMY J77% » QBQ (Quartz Behind Quartz)=f QBT (Quartz
Behind Teflon) » EF % PMo.1, PMys & PMas.io > 55HERHfRK OC HYREHE &
o QIREETTIEIE WM iSRS S5 K B8 PMo., HYZE R0 (35 72 43 Il e 2 ki =
[y 51.6£10.7% and 20.0+£5.4% > thst a0 =1 OC YIRS 100%LA | » B DL ZE ST
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EIE « 1EP& S5 IERR AR B R PR R P& 55 PMo. HYR B H BRI R R AT EL -

B R EER R s AT4E SREEDT > OM (organic mass, =OC*1.6) ~ EC ~ HET-
B TTZE(E PMyo PTGy E S LB BBy 33.7£6.6%5.0£1.3%32.0£7.2% )% 6.9+1.9% ;
B E PMos BEEEISY BB 37.5+£9.7% ~ 8.6 £2.3% ~ 36.2 £ 6.5% % 7.8 £2.0% ;
i PMo1 ELfI5 R By 38.7 £3.3% ~ 16.1 £ 7.5% ~ 24.8 £ 9.3% K 11.3 +3.3% o P&326
RIEIE 3 3 SRR EE R Fs OM - SUETTHIE & 50% o SREHi A BERRK
T IR © OM (organic mass, =OC*1.4) ~ EC ~ -8 T AL PMio AT{SHHE
BRI B B 37.245.5% ~ 32.644.5% ~ 7.5+3.0% K 11.3+2.6% ; Z R PMas 1Y
FLA455 RI R 43.846.9% ~ 39.1+5.8% ~ 5.943.2% K 9.1£2.1% 5 {5 PMo, FL@I5 5l ks
31.4+5.1% ~ 27.8£5.4% ~ 3.0£1.6%F% 11.6+2.6% o [&3% K FRFORITTER 4 4 h4s 5
R IR B OM » 4(LHiI E B~40% ; FHh¥ BC BRI = - K
8 TR B e (SR B TR AT 5% 4 e Iy 5k R R 8 (R s e 1
SERRIEL =S © 1555 PMio, PMas & PMo, (LG22 EE &% (OM+EC+lons+Elements)
ELPEE BB EL 0 Bl Ry 80.5+5.7%, 91.6£12% fe 93.9£9.6% ;5 [ % Al 73 51 K
88.0:£5.0%, 99.4+8.5% K7 78.0£5.3% o

By T RAMNMKEEMER » S E MBS EEN—HEH > AT
RSO SRR R REN B SRS HURE i S EE SRS 0 - 20
MIAE AR P EESE - BANTERMN R EEEKENHEAR S » KEKEIT
BR—EA TR B /K EMIIFEER S (Chen et al., 2010b) © FHFTH 5T 7
TE—EEE5S » FLEEE R — R R HE TSR PMo, HYEREE © FR4% Chen et al.
(20102)FT{SEIHY PMo (LEVE &K - WHREZEEST ~ BEE AR PMo, Sl ATHY
Y 10.6, 26.2 f& 37.2%E & Ry/Kly » ARSI R TEESS ~ BE AL PMo.) S50y
BHRUEES YRRy 1.45 ~ 129 2 1.22 glem® » LASFELFIFH Spencer et al. (2007)FT#
2 JTEMERS IR AV AT - PEEE SRR S TARZKEL SMPS {F BZmoRidoh E &R
FEHYE AR 2R AT T REME: -

1.2.4 BREPRIRRRE A R T2
KFGEB AN S T _ RS IR A BB 5 O — 25 207 » 4RSS
ot IR BEITIZhu et al. 2010) - ABIBZLL IMPROVE =~ BLE R 432
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(Thermo-Optical reflectance, TOR) e A 4t 8 FEAYA #h5% (organic carbon, OC)
JeotZ ik (elemental carbon, EC)f3i¢ 7y » F ARG [EHE R B E LIRS 7] 73 s 4 f8 OC
JEIE(0C1-0C4)~3 & EC J&E(EC1-EC3)f 1 {B{E I (OP) - S 45 SR8~ PM, s
BEACH OC S Iz EC 2157 A B 23.9 & 18.9 pg/m’ » OC/EC EE By 1.26 > ] PMo,
BEACH OC 4R 2 EC R 53R Bs 4.7 R 7.0 pg/m’ » OC/EC EEHIEy 0.67 © PMy s £
AN 4 FE OC 5 4ERRE T ATER BT Y 4.6 2 15.2 % » [fFE PMo .y fEA SR ER G ER BRI
BT 2.6 2 14.0 % < EC By AR AIER » PMas &2 PMo B4 73 A 2L ECL R
EC2 Ry » il It 72 SR SR PRI I E FBE K (soot) i <2 gt LRI S L AT A Rl « 4D
AR BB AR A S 1 EC T4y B Fh% EC(char-EC) R EC(soot-EC)HEFTHRET
Hrp char-EC jZH1 EC1 R OP FriE T plé oy £ E R e {EORAVPABERE NHTES
2RI AREE RGO 5 1 soot-EC RIlZH EC2 il bk EC3 FriH » ploor T 2 Rl =ik
BERIE P A A Z 8 NIV ZROR AR P 4 R 2R B T TP A I Ay B 2 fir » 45 5
7R PMas AL, char-EC B 0 4945 96 % » 1 PMo BEAFHIZE DL soot-EC Fy
T &1 87 % o ARERHF PMF 73 77 APRET R AR » 45580 PMys HRHY
EC1 k. PMo, F1H#Y EC2 = Z ARG Ry Bl iy S0H e S 5 2 P BRI Byt

FEA B ER AR DLAME IR [ 525 A2 ple ) (artifact) Y QBQ F FsERACEAR - E
REFAF S L8R s E AN OC FH ARV RTEMUE— P ERET  tHERRK
R TR EEIAT](Zhu et al. 2012) - QBQ JF7AMRHI R 1 /B A IR AR
TEER » B—iR A T AR RT B R4k (front quartz filter, FQ) » 55 _5RHAIZH
AAEIEIE A F 5 A B B i Ak (backup quartz filter, BQ)  WZ7E45FET » PMas
JEALH BQ FrEREESIRY OC AR/ 3.56 % 11.38 pug/m’ » SEHI(E B 6.7 ug/m’ » [
PMo. BQ 11y OC JERERIS M 2.62 % 7.27 pg/m* > SPH{E B 4.64 pg/m’ » [iFE PMa.s
Je PMoy BEAHHY OC LA OCT Fr 5 RIS @ 73R 56.9 Fe 41.1 % » LA - A
TH5e th 2 T AE FiAE PM AR BQ 1> EC Hy R &/ D » A E S8 S IR FR
FHEERTRIBRE N PMys k2 PMo. AR RV IR R 2 E ARV 2H OC FrERk - th¥
AL S A YME IE B R RHVEIE I - PMas K& PMoy BRARH R TERVHY
OC/EC thEE#EIREmERHIEE R 7 hlEH 30 K 107 % » HHEL A% PMo g #Y FQ H
FHIZN OC IE[AE2E ERY)
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1.2.5 REMRUIET SOAMEERAER

FEMRLLIES BEHIE(Lulin' Atmospheric Background Station, LABS)fi7 A& &
FIBER AN - T 2862 A RATEEMATLL 74 2006 4 4 HRIAES « HIvZ
R T SR FEE A (K » S A ooy K S o B S (S e 5 Fe A = R
T IR R AR AER T - REIBAE 98 & 99 MFEFTEBITHIRIE LABS
BELTERRE » DIERST KRR P ORI GIE R ~ MR SRR B RS L -
KAALE Ry » WA NOAA HYSPLIT Model #E1T 2 /i 4 5 (backward
trajection)$EE i Uk AR - PRIT T AW BRI MBI RTRE - AHBERCR T3 R B HA
F(Chen et al. 2012) -

WFE4E R AT LABS Y PM REHEK » PMyo ~ PMys & PMo EERE
{B57 AR 5.4~ 4.0 K2 0.13 pg/m’ » [ 7B B AHTHN  AREBRAEEAREST 718
4] OC/EC ~ /KB MR T RS TTE T « AL - AT OC YRE A
TTEIER » S8 THE RSV E &P AEE - Hdt PMo, ~ PMas J PM o £
KAy OC B ARV A GEEARE = 240490 % ~ 18.6+12.7 %%
13.449.3 % o

MOUDI EREEHYE &R o 4 S BER R T 15 A PR R RRAY 53 1 i B 1 7y
gl - —RERFRIAY R RELRRIS B F & Hh s 0 g 2 BRI o M R - B8 & R Rk
BT 1 pum > HE45FH Leaitch and Isaac (1991)AVSSERAHE]  FLoN - ASHHZE A
REER R FA TRV EFERR  REMHBNER ~ B - BE - CO K 05 2
FERfEREE SMPS FITHITS ISR IR AL 53 4F » &5 BV E fioh 8 B P R
(number median diameter, NMD)FEE75 % ~ #2458 5 K Os HUMFE RN » ZRHY
RIS E RS ZBE 2 B o Bhoh o iR oA ~ TR R Rf R 4g Bl i (L e
& th AT 22 Y S AU Y 7 251K (banana-shaped) 73 Afi » ROREIGH XA KA E
(Secondary Organic Aerosol, SOA)EE4: < & PM FEARMLEE IR ES ST~ LABS
FVAYORE 5 B3 B FHER S AR MBI R R A2 i A - o e 5 2 PR Y R (R AR AT
DARGE B T+ T8 R0 WA A5 s ROt Ay - B AR TR

ARBFFZE ST 2010 4E 9/29-10/2 H Kz 10/2-10/5 H B ZCEREENT SIS » 81225 PM,
o EE24HR DL OM By > {H PMys K2 PMuo (MR EE2AH B IR DAACE M B T By
T H CF ~ NA" R KSR R DIV ERT © B NOAA HYSPLIT Model

15



BRI ORY E B R o o b 3

F A LB A 7 B 7 5% BR AR S ] P Ao - B R PR A A R () 208« [EHEHIRL R B
PMo . kA 22 o R AR ABR SOA FrE R A A ) (organic matter, OM) » 1]
PMas 52 PMio f80RIALERAHRRR T2 AR MEERS ME SN - KRR R it 2 Y
RO © 559ME 2010 47 9/9-9/12 H HUERAREE SR AISEER - PMo. BRATRIYILER R 7>
&bl OM B > {H Al~Fe~ K~ Mn -~ Ba~ Zn - Cu~ Pb } Rb ZH 0 EE & REHM
EiE o Al PMo SRR AE IR 7% > LEEBEREREFTEAIELEE H 4.5 % < It
4h > PMas K PMyo T E TT R LB E R E TR R S - SR = 22 E B SRR
75 R & 2= EL B Te AL o R A Y 45 R R B R Gk F 205 B
1A H B K [ R ST 5000-6000 2 RUAY =528 > 4% B EF LI 1% T B 20
3000-4000 2 KL » 2 1% P L FEREAR LR SOHIG > H— IR A HE(G S SR A B2 A
GEFAEET -

1.2.6 BAZEAREHY PM B thEt B B BRI AME S iR &

B T DA EATBHZERCRST - AHFEEIBAE L S B ~ o U R R = (%2
o HIE PA Dichot #EFTASRURR SSUR B (ki BRASE » SIRI = HIE YRy B BRI B RS-
HAEF(Beta attenuation monitor, BAM, Model 1020, Met One Instruments Inc.,
Washington, USA)Z PM, s HIfE{ELLES o W72 SR8 B A B B R ARy B A
{E(PMas p)H5 A = 1 Dichot HE(PM..s, p)HVIEIE » Hor gLl ~ B ke P Ak -
PM, s g FE 57 llE Y PMas p €918 ~ 34 J2 31 % -

RePRET Al RE s B L BRA SRV ERIR B A BRI R - ARHSE 0 B KSR BV fltf &
KE e JfMET B WINS S3188s AHIHURL S =i &8 Dichot 2 BAM HI{E [EIRR A=
% o H AR & K & 1k DR 7K 78 M B R PR B 5 HRr B O V28 T8 5 B 0 A
ISOROPIA-II $RAGHET TET R 15< 11 WINS BT A S HAE R & 2 A EE TR B
= WINS 438 2 Z TEREEE /L 0V B - HIh N & NIRRT 2 PMio
1 PM, s S 2= EH R RVE 8 Z SN

i 7E4E R4 - Dichot BB ENIAGIRLE7/KE 2 1% » PMasp il PMasp HY S
ELfE & 1.2540.22 [ 5 0.97+0.25 - BURHHL & /K22 &R BAM HI{E 1 Dichot
ZER o ZRMAATEE I - EEREERAERSIIER TRH > 75%) » R
KE% » KETT PMasp 1 PMasp (YLLESTE/ NS 1 - S5OMAIHTGE R - 175
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Bk & K& 2 1% > PMasp 81 PMysp ZFIAIAHBAME R EAVIBT - EAHRBIGERY)
EHH 0.86 [ £y 0.53 « B Baltss R - ARFFCHERIER T ot &K & 2 S MaEH HAr A
ZR AT PMysp ZHHE « RIIEATSE e — P ERET WINS EEFRA > fickir & e &
Bl PMy s p B2 PMy s p B TR 2 Bi(R © S55RE0E RH KA 75 %I » 1E5 Y
K& /K& 2 1% » PMasp Fil PMysp YL B & BE = fiot & (5 S B I A e
TREAVIBY - HZLLEARE 3 EERY 1 - WINS B NE A i 12 & i H A
BEE TR - MAESREIIEN TRk SR BB > EILRE R ZE R 2
T EEEFEE/KENER T » PMass ZHHETE RH > 75%FF &K PMasp -
FHIE4S SR AT WINS AR 2 Sl & & R S —(Ef2 2 PMass HHEAIEH
% o

IS 554 MR 1 SR R DL Tr 4R M A B U5 AR 1L —(ETEM PMa s (RS
AIAT > ARG E PMys (UURLAVE B < 52 AT - PMasp = aPMys,p + fWat +
YL+ & » i RH < 75 % RH > 75 %% » Z2805F 5 a=1.181 81 1.117 - =
0.688 £ 0.001 ~ y=-0.001 £1-0.002 }& & =1.114 Bl 5.732 o 434t ERas3 » =(@A0E
[ PMas,p FRAGZ AT FTET R RAVEE R PMy s s HHE HET > BiE 2 AR E R
12.1£9.1% » R* 5 0.889 -

1.2.7 M IEAEERFIEDIHT PMig ~ PMys F1 PMy; BT 2 3RRRFE

ARBHFE AR B A AR R B o DASSERER (R B PR Y IR AE fR R+ 04
(Positive Matrix Factorization, PMF)#XESHEI T34 » FE5TPM o ~ PMys &2 PMy 1) T4
B o FEEHET I ATHY FEIARIR A BS [ EE ~ AR R - 758 - — X
RIBLLR TIERRT - B TEHEE AV HIFITTER MyFe ~ Ca ~ Na ~ Mg ~ ALKK 5 /5%
HHEBEZAHAIRITTER FsCu ~ ZnAISb - H e CuISbaR Bl H 7 RS - /5 +
T FITERENaFICIEET - —ICTFAAAEFIFANO; ~ NH, F1S04> » BT
HITHR S R TS FERARAFITZRCr ~ Fe ~ Ni ~ AsFIMnZCHIH » 3Hfés
REUR . BACHAE TRV PM o VB RREE B3 7l F534 ~ 25 ~ 8.4 ~ 2418 % ;
HPM, sSHYERREE G173 1 /520~33~1.12~22 523 % ; BPMo Y ERREL BRI 73 A1l F5:12
34~1.16~37 k216 Y% 554N EHFAHT IS A 7 TPM, 51 A 1fj (Organic Carbon, OC)/
JL 2 i (Element Carbon, EC)AY 737 » SUARHFE HRFOC/ECEHR AN - Mt A BRA
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TEHERNEE K A B R BRI D S AR » PRI PMo sHY T THE— BN S 4R 04T © oot
GEREUR 0 TICRE - BRI ~ RPEEHRR - B - TEHE - B R A
{BEREHERSEE » SIPM, sHY EBREE (153 51 518 ~ 16,84~ 14.73 12,7~ 4.7~ 3.55529.5 % -

B T PME 347 » ASBHSE H A I 7% & 6518 (enrichment factors, EF)H BT Z A2k
R B Ry B ARHE R BRI - 45580 > Sb~ CARIPb » T35 A RHERGK ~ Rb
Ba ~ Ni ~ CuffliZn » "IEE[ERFA A FHE U B 288FT 5 Al ~ Fe ~ Ti ~ Mn ~ Mg ~ Co »
Ca~V ~ Sr~ CriNa > QI FE sy H ZRBER -

B 1% AN 9%t 71 6 {2 #42% pR 8 (Condiitional  probability function, CPF) » ¥
PMF S{THYAE SN A BB LIRT R o34 - DU RIS A B TR - 4558
T ZICTAY KBS S EE T AR BRI R FE T 0 RS R AR B L
JIAIPEETT - T T Ak B PR TR 77 0 R AR S R R i
B HrP R B T R R LR o R B R A T AR T ] o

1.3 RBERRGUORL B Aok B M0 B R A R ol
1.3.1 RRFRBRAVRR M

Chow and Watson (2007)[=]jg 25 BEiEat A\ B HERGB AN (Ultrafine Particles,
UPs<100 nm)fJAHEASCBACGH B R BRI EE G & ) - PEESE AR AERER ~ BIIGER
N~ RN I o3 i 0% o SRR k8 o 2 (4 fmit =B B =X ot A
SMPS (Scanning mobility particle sizer, TSI Incorporated, St. Paul, MN) B SEELrs
%123 OPC (Optical particle counter) - UPs FY{LE24H pY & HI—f% 75 B e = HU PS8
PEETE S T RIS U E R RO S o s - A g iEE RS
(Micro-Orifice Uniform Deposit Impactor, MOUDI, Model 110, MSP Corp., MN, USA)
LLR AR BT 52 23 (Low Pressure Impactor, LPI)/Z i & = ACER SR UPs Hyaff - Abft
FUAE N TR VBRI TR - SR REUE G HY UPs PREESS -
UPs thifJ50 245 Hi{E 08k ] XRF (X-ray Fluorescence) » PIXE (Proton Induced
X-ray Emission)f{l ICP-MS (Indictively coupled plasma-mass spectrometry) ; g3 {5
FiJ thermal/optical- reflectance (TOR)SY, transmission (TOT)J75% ; B4 3472 Fl BT
JERTEEAC) © LU STRR 3 Al By LRI AT € 1 K S B HE IR B AR AoR e MR D EE S
B BHIeas R - g nE AR 2% -
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V:Eilt iyt g

Cass et al. (2000)2L SMPS ~ EAA (electrical aerosol analysers) 5z {f§ £ MOUDIs
NN EE & A THREE  DIE45 R8T UPs (56-100 nm)fy/E &S /17
0.55-1.16 pg/m’ » [{E AT 1F B ATFSE sl @ A b 2 2R 2o Ko R I R B R
bhige 2 F  HINEREIE UPs S LERAH L B © 32~6T%HIAHEIR(OC) ~ 3.5~17.5%
(T Z(EC) ~ 1~18%M i LB (Sulfate) ~ 0~19%[19HY & EE (Nitrate) ~ 0~9%[1Y$#1R
BT (NHL ') ~ 1~26%F17 4/ J 428 .1 #)(metals and metal oxides) ~ 0~2%J5 T-
(Na")DUR, 0~2%( & T-(CT) » Itk 7 {EIERT 56 UP (0.056-0.1 pm, PMooss-o.1)
AT B 0.8 pg/m’ > MG 50% » MEEEELYIE 14%  TTEH 8.7% » ik
8.2% - TYEEHE 6.8% » $FEET 3.7% » $HE T R AR T2 0.6%F11 0.5% © {5EA
& WARAFIEIEEEA Fe (186 ng/m’) ~ Ti (43 ng/m’) ~ Cr (6.7 ng/m’) »
Zn (3.8 ng/m*) K Ce (1 ng/m?) = FRAESHIETSE T PMoosso.1 J2FE 0.8 pg/m’ » Cass et al.
(2000)HE NN S AZBEEE H () PMo.y (PMoose B 8 IR (AT LA AL ) B S HE R
498y 13 JNHE > Eorh 4 43.1% By R ATERL > 32.2% B EIABE (B TEE) > 10%
FyIERg AT 5 RS ROKAE S R T > AR T3 © HORA S
FrETIRK -

Sardar et al. (2005)/ & AZH it e (T VU(ER [FH0sG ~ =(EREZREER - 7%
KRN UPs R Ry HRr (R B B3 - 7R (BRI 25 B 1.6 glem’® 2 -
(EFLEET 4 {EILGRY SMPS SIS UPs (10-180 nm)fYE S 1 0.86-3.5 pg/m’ »
R RIS AR AR 5 10-100 nm K UP JEREHI A 0.43-1.29 pg/m’» [H{EER Cass et
al. (2000)#Y455R(56-100 nm, 0.55-1.16 ug/mﬁ%ﬁ o MOUDI PMy ¢s6.0.18 T ANAYEEE
BT 3 BTG FL BT OC 5 32-69% EC By 1-34% » T Bl iy 0-24% T B B 15 0-4% »
JELLLE T Cass et al. (2000)fV4E SHIRAEAT « FTAMNE - RIEIZEET PMoosso1s &
ETLER AT By ¢ R 52% » TEERR 10% - R 8% - RYEAE 6.8% -
HEAEELER Cass et al. (2000)HHHT(40_E{EEEEFR) - Sardar et al. (2005)85 3 B K
18-56 nm okl & A m B AV HEERL oy o HEHI T SRR LB R A sl — A 1
G YR IR ERER A 2y RAERIRERNT UP (56-180 nm)HflE] 5 S34Me/ N
56-180 nm fCHIIEE RSB CO R NOx SRR BUFAIMERIME - PR HEET
56-180 nm AYRECRL Ry S ST ETRE  E0/MEkE 0-56 nm B8 E RS S i E E AN
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B B AR S EAVAHRBA TR & - SRAE B RIS HT UL K. SOA YA Rl E FHIERS -

FE A U B BRI AG4a i B BIRE RV EEARIEER - SRl PRiE KAPE |k
AR S » IR IEE A SL B2 DL RN Res S ORITR0H B H RIS 2R b 2 e e s isui A AR 70 41 -
Lonati et al. (2011) FIJH—&R {7 BB & RURDRLIE 73 A & (Differential Mobility
Particle Sizer, DMPS) DL Kz — & E2 ik 581 28 (Optical Particle Sizer, OPC) - i 2003
11 H 2 2004 4 8 HAEZAHPR B — &R i wr s BRI SRR S #E 7Y 10
% 20000 nm HGORORIIS T % BHFEE 5 H 420k (Total Particle, TP) ~ EE4HHW
fir (Ultrafine Particle, UFP, D,<100 nm) J 2% i >K #0kr (Submicron Particle, SMP,
100<D,<1000 nm)EHERHYZRE1 (% S ZNERET) e 2 OB R R AR S L #ET T 04 - 65
GERERG HAY TP 8B EREISTE 10 #em® B4k 2 N BRIk g H R H
PHEESRER o LSRR LET 2 & & T hioi EARIEE /AR - & H
FIBERIE L 53 M5 SR - W (BRI (10° #lom®) 1 B A A AT BARIERS 21 » T (IX
SRR AR - B B ROB BRI ZRE F NI o BRIV B H
e[ R Y 45 R 30 % > H R PR Y ZEHRUR K RTSEIBERURE Y -
H B AR BB M H R R - fERT AR S E i #dE - UFPs K¢
SMPs 73715 TP ) 80 %7#120 % > [MiEEMHORAEGRI AT (GAYEL BIRRE - =] 1 2 -
FIFH R 7317 (factor analysis) &z B gz /N - 7t & A (iterative least-squares  fitting
procedure) - 5% iff 78 5t B & B H o0 i & R AY 2 BUE RE 7 AR =
(multi-lognormal models)FFRHY2: 8 » MBS EE Mkt S HhaR - S
B H o ¥ B e — %6 51 (nucleation Aitken mode, 20 % 100 nm) k% {j
& R Fsi5i = (accumulative mode, 100 % 1000 nm)Hy =g 5311 » £E 3 HIRMERF LS
WKL £ B B AL SRS RISy — BB Ry & R (ki Y
FEAG H R E B R E R RmE - R - (kB bRk
BREVNMIBERBEZ - RS ETE HEE - EERBEIRIVROR Z (E R B
G B IR ORISR AU

BB
Klems et al. (2010)77> 2009 £EAYE K K 4K AL 5 B & M BF EE A —{[E Az 17
B8 1 55 1Y 25 SR i B B RS DLUSEAS 0URL 5T 8085 (Condensation Particle Counter,
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CPC) M PR BIERIIE 53T (Fast Mobility Particle Sizer, FMPS)53Hll4C sk H)
ST BROHL B R SE KRS o > DABBR 2% STUGEE e 8% LR S G oy 82 L
T o EGEREUR > B E R ST S AP 2% TH RIVBHIEE - & 715
A5 (e 5 A AR 10 - @b o FR @ SR (Fourier transform) R RG24
P I AFR ) MO OB (B S M = S5 SREBEUTIMONL B H R PSS e Yy 3 A R B
€I 106 2 118 ¥ LIBHARIPREERESS 17 B8 CISCE RN 108 BB E eI -

R YR E R AR B SO R AR - S BRI E B
18 BRI H R R AR T 5B TR AL SR SREE KD IEER ISR > B AR iR
R 80 A B P T 2R B T B A UKL T A5 A © Kllems et al. (2010) 42 BL/N R B4
(wavlet-based algorithm)i&f CPC [ FMPS #iR oy il e {6 e AR Bt B F RS
(baseline number concentration)fF R * #8515 LA 8 H AR IR E &Y 5 H k2
FURIERT 6 2 35 % » ARFHE A 5/ NREREHY S0%LL F - HERUS B (LAT T
A Rz 5 LAY S B MR B SR B DL R el S (B ATt B - H1 FMPS 1y
ORI B L RSE Sy AR B, v S R G B FUR IR B L R PMo RIS 20 %

PR A BRI BAR RIS - E Rk 8 R e (P o5 2 ) ok 8 H R P
EEFIBER L2 > EAT S LB BB 153 %R 1944 % « Be(&hT5e th 330 s ik ik
FCTFRIERAE RGBS IR G0k & DA R A R AR AR R (E AL T A 1R R
IS SR (LAY -

Klems et al. (2011)#—bHjRECPCIRIEEAIFMPS AT HUS A SRR (53 M 721 (E
PSR RINAMS RIS R S HEEIE 19-25 nm 2 R RURLER 53 HETAHRR 5307 » DA
sl U TR RO AL SR S DR B & R AT R EL B - BEFESESREUR - NAMS
ASHIBEHL R (RO/CLERY St B (O/CIRF-LL NG 0.25) & B RIFMPSBHR & - Hir
&SR 182225 nmiky 2 LAY AHEFIE: (52 % (relative spike intensity) 515 BEAY (EAHRA -
R IE BE LRIRE(E SR O, T 32 R E TRV RO/CLE R SR PTE AT
R o BEAN &SRB ARG NAMSHT NS AL EIE(19-25 nm) - FECPCATAIE
HLER AR BRI b HRL B A3 TP A SOL BT 5 LL AR RO/ CLLIN BT E &
ELOYEINEEES - Aok RS [ BRAVPRBONISR 5 2 e fy
ARRA > PRI altseh SR T HEATSR = b K 2 JE S i FENAMS P S AR I (19-25
nm).Z SNERR TR BB L E R R ARER R - BEEE R B IR AT
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H 2 BRI E  AR SR B AR R — 2

BESh - Fbtse st T E FEA TR MGERETIEE > tEHRES A
RPN VORI LER Ry 8537 - A AE B KT ey & O/CLEHY S i) E A R B R
SL - FEHLE Y E RO B R BRI TR - L FHIEERRTRR T HEZRO/CLE
HIEEYYE 2 ANBE S REAISOL” ~ NOs FNH,' » 12 EEfih o] RETRAB T = BN R
Y BRI T 1% 8 5 JR LR i) (L 7 R Y M - B i 8 B P B R
PR > BRI (B RS B IR - ROV b > SO T RE—F
AEELER » PR T - 55 BRI RRO/CEEHI S IRTE -

Fo TSR EEEAT S RASRSORTIAYENRL > Klems et al. (2011)FEcEmERHEIE
R ASRAEER R B RRAYEE ] AT FH e B SR ORI Y B LSRR AR R > HAEO/CEEHY
SRYIE & HEWPHATERL - ML TR - (B RERa SRR B2
R MR R PRI E BB L T E R - &5 R SR PR & B R e ()
BRIV B B AVERK T Bl Rod8+2 5 16+1% [ 27 SO SRIS KL E EHVERK
Rl 57 71 F52943 K7 8+3% o

DEREFAR NI

Jayaratne et al. (2011){F20094£9 5 23 H BN 2848 /D EEFHARY - £ BNAR BT A
B IBORL 8 H RS ~ AR o0 ~ BE RIS ~ PMio S PM, s 8RS B & fel SR A e
IRV DBE R AT ERIE P i i 52 & - Jayaratne et al. (201 1){EAR BLHTAS Y R fea it BT
(e F R BRI R 57 Hr % (Aerodynamic Particle Sizer, APS, TSI Model 3321)& H|5E 8 &
{RAE0.5-20 pm & [E PN Y FORDRLAE 73 i > Sk 518 25 (water-based  Condensation
Particle Counter, CPC, TSI Model 3782)& HIEE 4N AVE B e rE o o fyEEES NI
(DustTrak Aerosol Monitor, TSI Model 8520) 5z TEOM £ HIPM, /& & &S 574 » fRh
T EEEN =R 53 M2 (Scanning Mobility Particle Sizer, SMPS, TSI Model 3936)&
MR HEE{E4-100 nmPEAYRIKIK I o RARGREE - BB RS S PMI B &R FH
BRREHE & N R E T AR I (DERM) A E B A AR EDANLE - lREHN D
EEFRG IR AN E Rt - RIS s iU Wi (& B HI%S - H - DustTrakEECPC
£ —EEEEES00 N RAZ AV B EL > {H DustTrak 51 TEOMAE /) [ = HA R Fr & 1Y
PMo SET B FEARAMA R 5 (R7=0.99) - BURRIEHIEE RAFHI—EME - RILATHR
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(SRR A TR Y AT LLY -

KD BE(E FEEEAR EEHT S TE )7 1400 /2 EEL 3 P /b 3B [ e o L e 1 2
£ 9/23 HAp/F 12 BEE T | BERIR i o LI PMys & PMo /B BB/ NS
SPEISY A Ryt 814 Rz 6460 pg/m’GEN PM o BB 1 50 pg/m’) » ikl
B (48 (coefficient of light scattering by particles, Bsp)7Ey/DEESE S IEHAZES] 1000
M/m(F-H By 22 M/m) > B BB RE » EEF0 Bsp (5% 83 M/m ] APS
TR ERC B F S S BT AR 4 BERERENIEAE 0.5-20 pm (YRR 4EEL
FIRE By 17.3 #om’ » B E IS M S5 SH IR - H BB S PR A
By 1.6 K2 1.9 um o 5340 APS BHIHIBS R o i B (ki 8 £ 3 H 2.5 um LA
EIBRRIFTEL R > PMa s (YKL B (B AEARR B AIEEBIRE] 10%» 17 PM o HIS 68% -
SMPS EHIHIAE R RAE R b 11 BEDBESE M R B R B AN o (PMo. 8 F e s
By 5x10° #em’ > FF 12 BhYDEEFR i (% 07 B FIEE] 3x10° #om’ » JFR B 4T T P FHEE 6
HE A B 4 AT B B oK b BE FE KL B S 4E 2 S B R 3B 4B (polydisperse
coagulation) » Hfi [ (EABLNM AV EL F R - 4ARHE IR RIR 2% - 1570
BEEIEE1% > PM,s B BEREIZT [ - BN S E R (i R 18y %
T 2 Bitg TR 1 x 10° #om’ LU > IS FRBEUREBATMOR A8 B R D IR N FR
TR > [FIREA H T A -

B2 e HIEE

Ry T RS2 RS A RO R & B BRI E E > S KSR AT MIRE IHY
ZE AR - DIETFREHI RIS AR R AIRIER R a - REERIRF
T RHEE AR S8 VA U E R 22 R 22 S A T R SRR SE
BREE RS ~ iR AL - DUER AR SRR - HAIEINEZE T
57 G ~ 5 & T3EME ~ 6 AL ~ 4 (Ewr SRS R 2 (E 5 A EAlh
5 BN H SRS R S SRS S A R R ARRE R G250 : PMo » PMas ~ SO, »
CO ~ O3 * NOx ~ THC ~ NMHC ~ CHy ~ JRUEEE ~ JEUZRJE\[5) S [ 855 o [NEAZE
SRanE B ST PMo B2 PMy s (MR & AH ERENIE - Bh= ik 2 (B2
J& > INIEREESONLESE I PM o B PM, s Sk (LEZRIERTHIE BN - HATEIAAYZE
oA AR ENEOR ORI A AR R s - AN - AERRR 100 £ 5 A=

G
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11 A FidHE R T HARD > 78 HrLL 3 Ko v s = (81 2= Solis A 2L MOUDI K2 SMPS
I3 AT TR RSO Bk B8 B R B B oA

RIEAMITZCAS R BN » Bt ~ LR P ol = (1 22 SoHIs A S O R SRR R R
2 > Pt ERIR o S & 0 s 2 el o - BEREFEZNATRIES R 300 2 500
nm i FEGSOROE TR AR AN R 5-7 um 2 i - AR — SRR R SR A Y
VVEEEE( S AR A BB BRI S A 88 Ry B O3 AT o IEVDEESEMR N B TE
BRI WRRER T FORGRIARE - (E2)/PEERZERVIHR - B HIRE TS
PMo FYS5 B EFEAEERERY 1/10 - HEE SR Jayaratne et al. (2011)75 )/ DEEFHARIHER
PMo. HYE HJREA N EESay & R - Jayaratne et al. (2011)58 K llEER G2 /2 HIE

T 5 oK UK 1 AR R R AR R K Y b BE B ORL - E AR 2 1R B0kL B £E (polydisperse
coagulation)ffr3E Y

ELa &IOS Y B RIS B » S B LRI PM, BYE SR EAR &
PEAIT » SPEME SR 1.5£0.5 J 1.420.6 pg/m’ » PrECRIBERIBATRE (K > {# 0.7+0.4
ng/m’ o iRk FR R R T EUHIE TR i B REE A - B R R A ST
5 T R ORI AR B R R LLE AT Y BREZ oK B A 8 biV4E R - RT3 E=
{EDHIRERY PMo 1 JEIEITAE 6 22 8 HlfRs » HENRiE e F 7Yy mAsi Ry 38 2 - 5851
RS ™ MR FCHE BR A bR B HE T 7 A K AR MR T ER -

R [ % AR S AR HIE PR SR A BN B SRS ~ B ICP-MS Fros i Aty 25
fETZ(Al~Fe~Na-Mg-K-~Ca~Sr~Ba~Ti~Mn-Co~Ni-Cu-~Zn- Mo -
Cd~Sn~Sb~Pb-V-Cr-~As- Se~Rb- Ga) i IC Fi5iiiEAh 5 FEgk 0y
FE(F ~ CI~ NOs ™~ SO,™ ~ NH,) ~ TEEBR DU A WIS 8IS - DISEIR R Bt
PMF (Positive Matrix Factorization)3.0 fRAZ =T/ AT » SE5RER -
SR PMoy HRKE DL =0 THI(38.9 %) Ryfig Kot - HARIRF 73 5l Ryt R
JiL(28.6 %) ~ LIRHFI(15.3 %) ~ BEIHIEEE(9.63 %) S HI(7.6 %) 5 FHLLEAIS PMo
AR FE 22 i —IOT (2712 Y%)FERL - HIURFF Ry SRR (24.5 %)
PRI EEE(20.8 %) ~ JBEH(20 %) ~ K TRHER(7.6 %) o ARk sy frés S8
TOFR B LEFHY) » R EBEN BRI R R A LR S E

TRFEY) B S R ST SR AT HYIED o PTHOAINE PMo.1 Y EEAR
5 “IOTFL) A 47.5 % HAURFF R/ S EEHEIN(24.4 %) ~ BRTHIESEE(11.24 %) ~
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R (10.5 %) S ARE(6.3 %) » FEER AT TSR MIE AR R80T £ B AR R E 20
WEHIEEAHTE] - TR0 A R £ - (BRI & PR SEESRIST » 15 HA =]
REEEAE “IUT AR AR - BIAIABE ST DLRAEIRR I » ST SR USRI — 2K
ST e B R G o

AEZREFAEEIETE 100 4 5 AR 11 H > PRE(E2=2minhsem 17 44
VERIVERES - B 2 R ERIHEB RIS T - (AR AR B A
O PR E SRR o HESh o RTETEERTT T 7 B2 H - WCRERIFT
ARV W BIRE AN E > EARER R R 2 = (ERETT PR - (E%L
REISCEE -

1.3.2 ZORTIORZ R B R Y RIS BRI i

22 SR T AR S e A Uk AR B 03 R B P A i BRI B - HRTE AT 2 E
SNBSS AR AT AR AL SOBIRHR I FOR B RF 1 » R oKL B A 8L
EEEL RS - BELUTE 101 E 10° em” 2 0 (HEE SRR AIE (S H AL PM R
A —/NER Sy > IRIEEET 2 b 5es DA IS H RS SR AR Y 7 R oK B Y
itk o FRORTHORL B H R B A B A B U B B KL 18 70 A 8 (SMIPS, - Scanning
Mobility Particle Sizer) -~ HRZREEZENE R M7 # (FMPS, Fast Mobility Particle
Sizer) ~ 5IZEHERMIIE 31T (EEPS, Exhaust Engine Particle Sizer) » SES (I #as
(Condensation Particle Counter, CPC)F » DU MRFgt ¥ EALEE=SHY B - 2%
[ S AR AT TPRET -

FEE IR = 875 CPCs)

ook ET Bas 1 2SI A DOE S IR o A AR 8 » (5 F i 3 e (light
blocking) BET Yt (scattering) ¥ 48/ NI FUHIRERK - DRIEEYEER M ATl A 28
FAFHLAE/ NS 50 nm BYFARE « BESE AR ST BEs(CPC)#E T AR R Y RO RE
HLPERE N T TR R BRAS R R AR - [REL A B A S WA BB kL -
PCREE 4 NE] & I8 — TR AR HE T e 2 PO CER IS EMIEY AV - HATHY CPC
RIS BRSSO G (o8 I EAEAYANE] - L3 a] oy fu(E I IR T EZHY CPC B f 2K 8Ky
WCPC (4155 1. 2) » —figfy CPC SEAFUAIFIRIFE<10 nm HYHLKL » PRIIEAS ORIy
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HEE > &1 E(ERE > TSI AEEE T EHIETRS/NE 3 nm itk
Y Ultrafine CPC -

72 1.2 P CPC HU#AE -

Size range “Conc. range

(nm) (plem3) Response "Flow rate (Ipm)
time to 95%
Manufacturer Model From To From To conc. (sec) Aerosol flow “Indet flow Working fluid
Water-Based CPCs
TSI 3781 6 >3000 0 5 x 1P <2 0.124£0.012 060 £0.12 walter
TSI “3782 10 >3000 0 5= 100 <3 0.60 + 0.06 water
TSI 93785 5 >3000 0 1 = 107 1.0+£0.1 water
TSI 3786 25 >3000 0 1 = 10¢ <2 0.3 0.60 + 0.03 water
Alephol Based CPCs
TSI “3010 10 >3000  0.0001 1% 10° 1.0+0.1 N-butyl alcohol
TSI be3022A 7 0 999 x 10° <13 0.3 £0.015 1.5+ 0.15(H)  N-butyl alcohol
03 +£0.015(L)
TSI be3025A 3 0 9.99 x 10 <1 (H), 1.5+ 0.15(H)  N-butyl alcohol
<5(L) 0.3 4+ 0.03 (L)
TSI “O3T60A 11 >3000  0.0001 1 »x 10" <3 (decreasing 15+ 1.5 N-butyl alcohol
conc.)
< 1.5 (increasing
conc.)
TSI 2c3762 11 >3000 0.0001 1 = 10 < 1.5 (decreasing 3.0+03 N-butyl alcohol
conc.)
< | (increasing
conc.)
TSI 3771 10 >3000 0 1= 10 3 1.0 £+ 0.05 N-butyl alcohol
TSI 37172 10 =3000 0 1 =10 3 1.0 +0.05 N-butyl alcohol
TSI b3775 4 =3000 0 1 x 10" 4(H), 5(L) 0.3 +£0.015 1.5(H), 03(L) N-butyl alcohol
TSI *3776 25 >3000 0 Ix 100 <08 (H), 0.05 (with 0.25 1.5 (H), 0.3 (L) N-butyl alcohol
<5.0(L) Ipm sheath flow)
TSI 3790 23 >3000 0 1 = 10¢ <5 1.0 N-butyl aleohol
TSI 3007 10 >1000 0 1100 <9 0.1 0.7 isopropyl alcohol
GRIMM 5401 45  =3000 0 1= 107 3.9 (at 90%) 0.3 1.5 (H), 0.3 (L)  N-butyl alcohol
GRIMM b5.403 4.5 >3000 0 1 = 107 3.9(at 90%) 0.3 (with 3 1.5 (H), 0.3 (L) N-butyl alcohol
Ipm sheath flow)
GRIMM 5412 23 0 1.2x100 =4 0.6 N-butyl alcohol
Kanomax “3885 10 0 ~105 42404 Propylene Glyol

“ External vacuum pump used in TSI 3010, 3760, 3762, 3771, 3772; Kanomax 38835, " For some CPCs, high and low flow modes available as indicated by
H or L. © Discontinued models, ¢ TSI 3785 also marketed as Quant Technologies 400, © Inlet flow equals aerosol flow plus transport flow.

T LGS ST S R EIRRIERY CPC Y& R4S 5L EF 75T - 40 Biswas et al.
(2005)EL#E WCPC(water based CPC)K; BCPC(btuanol based CPC)¥%f NH4S04 -
NH4ANO3 ~ [} —fi% J O — B RIB AV ERINERE - DFFe 88 &R K HE 7 10-50 nm
[ - BCPC 81 WCPC STk # B RERIEEE S 1.1(BCPC/WCPC) - EEHIE]
YRR/ INGS 15 nm i - 3 LEAERAE £ 2 55 - Hering et al. (2005)EEHZ UWCPC (ultrafine
water-based CPC, TSI 3785)E1 BCPC(TSI 3025y & 45 5 » 45 R/ & CPC %
ORI By 80 nm AYHIEE TR ORI 7R By 50 nm #Y G Bai ok i & R4S SR -4 AT
W IR ZE/NGY 3 %  BES) Hering et al. (2005)8838 WCPC BfohfE/NEHAH
JHIRR PR B 2 A ok & RO e o B9 (R T A R B S FE B BUSE - & Ttk &8 7/K0A
PEYRERS - WCPC 1A H m DRI e N VORL & 7 = DRSS

lida et al. (2008)LL¥t T WCPC (TSI 3786)81 BCPC (TSI 3025)7E = i /\ B % 8
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N DU R R ER AR SR BRI AR ORISR, - 45 RN E R BRI A ki i (K
1A 5 nm I > BB SR AT - TE R 3 nm BCPC &A= HI(E M
R o AT e AN B A P Y BURIAS SRR WCPC 828 BCPC 373/ INgUkiL PRI 2
B RS RLS  Tida et al. (2008)30 5y [k 72 52 T R 28 YR B S0 Ak B AR
[EIFTAEREY o BhAh > Biswas et al. (2005)#i22%] WCPC/BCPC ILL{E & FEZE ki e
BRI AL - E R 3x10° cm” I » WCPC/BCPC gAY 1 0 ZRTi4E = i
KRR (3x104 cm>-8x10* em™)3Z ELE & /N 1 - Mordas et al. (2008)LE#f WCPC
LA B % 88 25 (aerosol electrometer, AE)HY & HIEHE S RFIIAESR » B HNDRE
{EJ7A 3x10° cm™ B% » WCPC/AE HYLLE] > 1 o EHKIERE /M1 3x10° em->-5x10* em™
W - ECER(EHET 1 TS (WOR B Sl ez ELE AR 1

¥4 WCPC 1 BCPC  fiy & 22 52 bl SOskal fie bR e —(ERE b nassm -
Biswas et al. (2005)YIHFT45 KA - RIB(LE R /7 WCPC K BCPC HYEMIGE R
NEHERZEE - ZAT Tida et al. (2008)YNFFT45 SR AT » E KRR BT (R 28 (R (E
HRRRES - SRRV LER g RS RSN S - DRI 3 nm 7Y
WCPC 2 BCPC fyfil] - {£ B T 220 3 nm fitkirhs - BCPC HIE EI0VE H RS
s o B AN A P B R R R AT B I SR B E R - PRI 45 SRR
{& o [E4h > Biswas et al. (2005)£ Mordas et al. (2008)5#H 22 %I /£ (KB fEHE WCPC
bk BCPC (= RIEIEE 26 HIftL » TR =R IR > -

FrHE BB L B SMPS)

SMPS B4t &5y B B S 4755 (DMA, Differentail Mobility Analyzer)i
CPC HYREES » AT DARNEF RIS AR RIATRI R 04 - Ry B RIBHFT SR 2 226
75 0 [BRERERESORTN LUEITLE T < B 1. 6 Ffmif=\ ik EEhE T
% SMPS IVEFRIGR KFgERER - £# A SMPS T8 DMA 7R » {550k gr
S i — 1 PEETEE B 25 bR 500 nm DA EAYARORYL » RI— (A E hRI2S ERUR A BRI T
RN 258 51 /i - DMA AW E Rl > —Fd Ry RSTEE ~ AT FZREM] 2-150 nm #Y
Nano-DMA & F R 5 —fE R ~ A HZKE M 10-1000 nm Y Long-DMA - 77
BB 22 5ROk HE A DMA 2 1% » R A EEFRHY DMA HU ORI T 8 Y
EIfFNBE R — 885 - ILEER AR O B ~ BB I aIss > 5t
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{E TRV R G —/ IR I Bl 2R > S Bl Y ORI sE R B A T MR B: > 838
ERAE IO 25 A CPC AG TR MY R H e O BB A N e ST R R A RS
RU R 2h S o 8B CPC MBI AR H > AIHER L IER S A0 2 AL SMPS 22
AIAYIRIE » A0SRZER] O TR BR B ] T P8R B R - ISRt n 153 23 (6 2 1L 00
MLARIE RT3 M -

1. 6 Frf =Nk EE BN S i SMPS(EE ARG @ TSI Website, http:/www.tsi.com
/Model.aspx?Mid=145) -

SMPS I F Y e/ VAR EEAZ BRI LSO E T ##8(Condensation Particle
Counter, CPC) w]E{L(activated » EERIRLZAZEENE FHI Ak R 2 RTHOEEU A EUAIE]
YR/ INECRT &I e/ IVRIAR < 1 BT ERY CPC BRI e/ VIR &Y By
2.5% 3nm

By T HE— R R R VAL E AT SE » ST 2B 5 SR A v EIE
SE/NRL GRS TR TEOR 2 2 70K) Z AR R 25V B 38 (McMurry et al., 2011) - lida
et al., (2009)HYBFEEE KRBT EA SR E R I — HEF (diethylene glycol, DEG) K fE
ZE SR BRI AT AR WOk B T RZALAY B L T AT AROUE LK/ NE 1 nm BYREHRL -
R Tida et al., (2009)YEH5E SR - Sipila et al., (2010)iF3& H T —8 DA = H s B i% ¢
&Y CPC(DEG CPC) » {HH A IZIRIAR/ N 2 nm HYFEHY -

Jiang et al., (201 D)AIHE—3%51 7 —4H 45 DEG CPC 1y SMPS(DEG SMPS) »
PUfrts EIR S REE/NE 1 nm BYSEGRIRIE 3 - DEG SMPS 2t 4l 1. 7 Fos - #%
ZEEZE B —ERRB R E R —[E5Ok 8 B E AT 7785 (nanoDMA, TSI 3085) »
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— 0 DEG UCPC Jz—HB &S LUE T BEF Ry st {F FHRAGHY CPC (TSI 3760)ATeHEL
HARPREIRE R 20 Limin > EFERE R 13 L /min AR D HIoRE RIS HI SR
2N EE#E A DEG SMPS 24515 & 7 L/min - 3 AR EER 2/ > KFERR S
et —(ERECRENE R fy 10 um BB KPR 0 H 2R RN - BRE T
EEs1% > nanoDMA i 7y YR E RISV WOk (12 J7 R & SRl CPC 2RI H 8 H %
J& - %5—%5 R DEG UCPC » EZEFAGHLAIE/ IR 2 nm BIRHL » {HHHY 4 DEG
B ALK R 38/ N DL BN A A Rt OB A B A H B H RS - Mz 7E
i DEG UCPC WHYEE FHEMIE R » (H154£ DEG UCPC PIFZAERL R AR 1R HI IR EL
PEE AR B EGHY CPC WHETT U AERR - SR AR AN HEH
FRIE o

¢

Atmospheric TSI13760
Aerosol T Impactor (butanol CPC)
(7lpm)
Transport ﬂow
(13lpm) l
Makeup flow
Charger (1.21pm)
21I]P°) D
J/ Condenser
(0.3lpm)
Saturator To saturator
Bypass flow (0.27lpm)
(5Ipm) @ 5
e__
Sheath and
Pa— 2|
excess flows % — Bypass flow
(15lpm) (1.7lpm)

TSI nanoDMA DEG UCPC

1. 7 DEG SMPS % 4ifi[El(Jiang et al., 2011) -

Jiang et al., (201 D) $H AT 78 BRI SCRENEA BN ~ SRR e A i+
=TEA FER SRR EE 20 G - EFE o tHFTaE B R e 7 AR 2
B R EE AR/ NG 2 nm IVRUIIA 2 S IS NS 78 BE25% (extrinsic charging
efficiency) » & ERCERRIE S LSRR S - HAORSRA0RL - Ve s A -
Ky T Bgizg DEG SMPS fY S HIZERE - Z 72tk DEG SMPS FI{EHAHT SMPS Z247t
(BAIFGE 3-500 nm)jtH 58 FEIRFRIK ST 12 10 nm BYFGRIHL I T » 45 R8T
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TRIE RS AT E A AR SR> 3 nm) 53 22T - 2058 H AT IE A L E
FHOETTRSRIOR A BAF P RGO Bl R R AR AR BT 5T

R BB BRI BT FMPS) 25 | B K 557 9T BN EEPS)

AR SMPSLLCPCIE Ry hirst Bias (o FIAFER P AIZS AR i H T S & 40
[El1. 8P REVFMPS{E FERHE BEAY T AR R A BB & - WA ET 2 A0
AR ETF R fVoRrEt Bias - A IR R T f ot HO RS SR B B FR YIS /] - AESA
ISR RIAL T R EDR » FORISHEE 1 05.6-560 nm © jfii {5 A AHE 21
JFHEHEEPSAIIRERF0. MG B — SR KT HY &R} - HRFMPSEZEEPSHY & IR
FHE > RIS {E R FRFMPS Y &1 -

&l 1. 8 T2 mﬁﬁl%ﬁ@]f KR FMPS (&) H)K/J? TSI Website, http://www.tsi.
com /documents/3091FMPS.pdf) -

FMPS (VBRI 7 K AR~ B RI40E 1. 9 Fs - £ FMPS HUSER ALz »
B — (g R EE 25 (cyclone) L ZASHAML TSR B ELIERNY 1um BRI KF% -
PEERUAEA 10 L/min 2 SRS SE (& 48 W9 {1 B 7 86 25 (Unipolar Charger)» 55—l 72

GEEGRI T S TR > H B R RO T Y IR BT &8 DR (R PEr i A 25—
(I yE B Rs 1R ORI 38 242 2 BRI R IR - TR (i Fe B S & (s fokic 7y b m] RS HYIE
EifE - HEFE[ERESRFETEA 0.6 L/min (VTR - DURFF R ESEM
HYRDF - A RS A ORL B U ORYIE BT Z 1% - Sk & LIRS Al ]
ML A RS0 > T2 H & IRE HRVEREIREARE - B R AEESEE L
gL S - P 2 Limin BRI GIET O ERERHIEE - [N R L E YRR
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BEAE S - B RHEEIEMR 2 % - BIAEUHEIERERGR - SOk 8 B R
RITAT F — 2B Y B (R S Y B RS A A 2 1% FRE FR ot Y 3 H R —
DAGT R AR ~ e E ERK -

Negative
rrrrr
.
10 Limin | = |
Anmact 1 jm Cysiona || I| 8 I I
llllll et | = |
Extraction Pu e o
Charger Flow 08 Lim 4\ tonkzer
pR— -
. Abgsiu ~ I
Y hager  Pressare | p AT
P Flow bhcrilor Sensce l' l‘
| Feedback £ == g |
..... / T HSs
I _ 1',:,—:,, N
—— L. -
Sl ]
il I i Gheath Alr
narger 1 s
o : ! Fesaback -
Mm‘m e i Contro! { -
b B
Fier Faer =] [ P T
a b1 Electmdesy w
K= Hoat - \
Exchanges :
St e P
o -
Sample Flow P 't
Feadback -\
com | Bt |
=== N
¥ £ A0 L] L -
oy i \ /48 L | ]
—1 | + L — 1
o ’g»—'_ﬂ & Limi I Exens Flawr .
Hign VeRage Gupcly
Sample Furp 2 Limin o
= Jarav
mmmmmmmmm 1

Flow Schematic of the EEPE™ Spectrometer

1. 9 FMPS Nk~ = [E (TSI FMPS user manual, 2006) °

BEREES (I WOt REE Ry 5.6-560 nm > fkIEYAEATRE Ry 16 i (channel) -
AR EE T 018 ey Ry—lEA A EERE R B UL ERE - I ERESMAHY
B EECEA S EM - A LB AR A O B R B S MAHYBE T 2
[P - g PR OB B B A A MBI B 1 2 T BT I B B35 (B A IE = ER R
EESMAlEYBE T2 A R ER) - MU RE B MAlRYEEH | - ARF228g e
A TR - B A B A (MBS B R AR Ao AN s - 52
12 R R A ST R BB (image charge) » AR ARG - fLINE
BB RS IR (NUORD) & T 0 B R _ESm g EOAE] - i BSR4
O AT U= pet ol Wb ubak v =i | ECl IR e il S NG e N G A=l D g X
B A E AR FEAYRF 2 R E] - B e A (e AR 5288 4 - Rylth fR2E(
FIREE (inversion algorithm) Z[B[EAIFIIEEEE -

1.3.3 ZORGOR BIRHEER R B 5 7%
AT R A [al A ORI B EE2 R R 5 7 & B SR 2
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£ (real-time aerosol mass spectrometry, RTAMS) » 4 B /& I % (Aerosol mass
spectrometer, AMS) » SFIB(EE 53 {E 15 (Aerosol Chemical Speciation Monitor,
ACSM) K EIR IS E i E S 8 (TDCIMS) F (25, 1004EE-1) -

SRRV B Acrosol mass spectrometer, AMS) 2 El Fif{d FT% sty IS G s
AEEEEEs o A RIS B M (B EAH R o AMSHY ORI Y 5 R (5325 28 o [
HIRHEIR(Salt et al., 1996) & WURE H 22 TRITHIIFfE](Time of flight, TOF) - F#%
FCoRATEEBES T B 2R R B R o R B B 5 ARt m i i A e 58
JEEHY M E (Murphy and Thomson, 1995)2fs AR [FEIH AR L AR

FEAMS P SRIBEERFIRAY 22 BN T 821 & 52 T B — (R T A (18 1. 10) M55 T

S Ar A AR i (B S M LUK P ISR MR 2588 > 0 TR 2 BT

%2 (electron impact, EI) i - 1& 87~ 7 H DU Ao 208 3% 5% (quadrupole mass
spectrometry) 7T -

[CH]

EI

{

a.10 0.20 0.30
Axial Caordinate {m)

& 1. 10 SREEERERE R T Y 2= R @ D% -

Radial Coordinate [m)

i 1. 11 for o SABEEE Ly B = (EREE R RIS (Aerosol
Sampling Chamber) ~ i ¥ & HfzHS (Particle Sizing Chamber) LKz i {5 1 2
(Particle Detection Chamber) » 55— SRIB PRARERGE Lo BRI (E/ N o > — 2 RHhL
TUEEABREZENAEERER - M REZERY - WEATHRE A
TESR(ZERENNIFONVE T B NEESE 70l > H EwmA/NML > ADRESE
R(S mm) 2 H Tl /N3 mm) » S RERURZPE SR RICELTE 1 mm BYRIORLR > HAERR AR
PRI 100% > (RS HHHYBIOR R ESHERIAELY 1 mm > NS HIRRORLIRLIFE 70
nm~500 nm [l » 1% ASE HE 107 torr (WEZZEA o 55 8 RIRIR T -
BB IFIF 550L/s 2 Rl EHAERE 107 torr - (AL FHIRA TR RE(Time of
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flight) » FEBCHL 728 NIRITHIRERE - SLEMSE T2 - FetEA 1R E)
E.f%(aerodynamic diameter) > 55 = #4573 Fofir T HIFE A8 (Partical Detection Chamber)
SERASHIHIRL SR EREFTAE —4Y 600°C SRR I » Z RN AR T o RS -
BUORL B R PR MY Ry IR SR ITT 25 3% - 51140 NH4NOs, DOP Kz PSL 73 HII{E
S Ry 420, 320 Kz 600°CHF A4 3% o B LY e T R B M 4 A 1E.
BHVHEET - AR HE A G B A YU F(quadrupole) B s 7 AT 8 I A A HE
TR LAFMECHT - AR E far b 2 R S afRaR sy - nlHE it H & AR L&)
B ECRIE RN ©

Particle Beam  Aerodynamic Sizing Particle
Generation Composition
Quadrupole
Aerodynamic Particle - Mass Spectrometer
Focusing Lens Particle Beam ] Thermal
Ambient Pressure TOE, Chopper Vaporization
Sampling Orifice
\ | J -5 and
oy ,I',‘., ————————————— ‘ Electron
—1 Impact

T ¥ lonization
Turbo
Turbo
Pump ;:$8 [ Pump ]

SRIZE LR AMS #E2R R H AT AR = AR R B RE s - EER T
enE HASTARER » #FA S - RITHEILHRB S (HHIEE ACSM At 541
i1y AMS » Hsz ff JR BN SR BB 5 R (Aerosol Mass Spectrometer, AMS)FH[EZ BEAETY
RERENRL T FEERRICR ~ mHE BRI T- 785 - AR ELE - ACSM H
W EAEFY AMS BVEZSGT @ (DEE BRI ER ARG 71T 28 (residual gas
analyzer, RGA) » R VUREAE BT HAREU AMS _ESthaE Z PUHEERT TOF 5t
Rl (2) B & GYORL TR TR P LAAS B SRR 18 B SR DR R B R U B Zn e i 1

FREE 280 555 MY ACSM A I E PRI R THF Iy H 22 ERG N L =T 4/ NAG A -
B ACSM FifitA[E AMS —HEAIE KRR - ISR YA FEA S EE AMS
& - ACSM HYE RS EAefa/ - EER - HIREREESNEREIF > sEREESIT
BT PR BN SR B BB N B AR - [EREIPS [#E - F£EIS AMS K SMPS £
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RE[A - B TEIANTEZREREY RN BB 2 BY N - B AR AR B A AT
S (E ARENE - IR ORI A R BRI E - BRES SR ST
] o

1.3.4 SRR TSR R

FORTURL A B I B PZERIR T - BUFRREI R R 5ePe B, - B E AR © A0t
FEBETIRRE BTN R T ) SEESERDE - EATH
s T 5 T A E B RN ORI PRGSO R - AETREEG LR 96~99 FitH
MOUDI i HEFOR R PR B AT IFE R - N EREOR I PR 2 A SR
IR~ KRR &K B EAREE R ~ BN B 0 5a Bk AT e BB
PAETY RIS E Z B IR B E R QA/QC Z T -

Chow and Watson (2007) (=g  #¢ 52 & FAEREE ORI Y 2 P I8 TR T B2 23 By
LPIKZMOUDI » 1. 3 Ryis SofrB s it E Rt  alREHERRT AP &L ~ BT
8% - Rk “TMOUDI KzNano-MOUDIS| » HerE BLPIEREE - LPIHYHE(EERT 4
R EAEREE T (<0.TRRER) » gl etV BHEAHERE > SR IR ZE
EUHA e - MHECZ TMOUDIRYBA YN » {£490.5KFBE » [NIEREHE (s -

7% 1. 3 J s K HAEEVE R (Chow and Watson, 2007) -

_— vl R RGN TEIER  RORMRE
- (L/min)  [&% B (um)  fOREOSE HUE (om)
LPI 10 or 30 13 <0.03-10 5 30, 60, 108, 170

BLPI 30 8 0.034-11.3 4 34, 65, 94, 160
ELPI 10 or 30 13 0.007-10 4 30, 60, 108, 170
SDI 11 12 0.045-8.5 3 45,90, 150
22.2 12 0.056-9.5 2 56, 130
20 12 0.06-11 2 60, 120
ALPI 24.2 11 0.11-11 1 110
24.5 13 0.01-10.85 3 10, 50, 120
MOUDI 10 or 30 10 0.056—-18 3 56, 100, 180
Nano-MOUDI 10 or 30 13 0.01-18 4 10, 18, 32, 56

BT ERE 2 25 (Electrical Low Pressure Impactor, ELPI) &0 /& HJLPI » 3T

TEARH W 2 B AT S AE ok TR RF 9T > 2052 H(Shi and Harrison, 1999;
Arnold et al., 2006; Mamakos et al., 2006) ~ J5;H(Maricq et al., 1999) ~ IR FAEE(Hays
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et al., 2003) K S EREA(Yi et al., 20060)% - ELPLHAE & T R AF B ST Bl 1R 2501y
Thae - AIENG AT Aok PR A (et 8 H RS AY RIBF A o ELPIRYERER #E (1 hia A
— (& BELA B A R ER RS (S AE PR SR RSN B AT B 25 P T 8RR s By EE R T O
UERISEHFR) - & [EIH AR B A B ok B 8 22 &P YA B i - Rl EAE
Srats o FEEHSRAYAR NRIBIURT AV BT H RIS SR R/ NG IR EE R (R » RIEEA A It —
NSRBI AT I Y B B E R I » TERERGE 1% » ETERAE S FEE B Y
ORI A A P AR TR EE R L2253 AT -

ELPUE(EFH EAF S M » (R R i AE R ER R ER B N U - ARl
A BB Y S e (Al ML Y &8 (Otani et al., 2007) = SS8MYRIAY 78 AR
G AR ET RN - SR B RIS - HIRELPINYE RS R e
PRESAVBEUML & B ThAE (T B AR LAY RLbll » PRI 85 A= T8 Bk - 7EGulijk et al. (2003)
AR SE Hp 4 H (8 P ELPIHIAZ e T SR AR & 5 | SRR AT BE R AV ORI S > &R R B
Fir Y & e 2 i B AT R P RE A F P AV & HIREGE RR B E B - B2
ELPIs A2 SERRATHE0R S B RS DU T 828 47 e Lh SERR AV BSORORL SRR - By T
By 132 L SR AT A A AESE FHELPIAY 878 g 5 (Dekati Litd., Finland) A (A7
JEE4EEBEAR (Oil-soaked sintered impactor stages)sRrzE DL FHTELES - I ] DI =4
SORERYBL BT & o SR I LT A S (ERoE A RIER B Tt A
H(SEM) K ALE2 R Y 73 H1(Pak et al., 1992)-fHf 2 "MOUDI#: 24 EHlAIFHE -
MOUDIHJEE J[#ERLPI/D - PRIt 48 MY B 4R 0 R /)N « MOUDI R] A1 FS 2
)5 VS T - (AR AL T R A S - foh i S R AR T AR
SR R D o

AERR G Lh# S ELPL B MOUDI TR ERIRIVAE R (320 97 ) 45515
1 MOUDI B SMPS 45 5T - [fii ELPI RIS {hz=ok k&Y 2-20 £% < BEs F it
PR RSB BB 34T - MOUDI A SRR Y BRI Ry TERE - AWT9E kiR
MOUDI #1722 5 B RIS A BB R A -

1.3.5 RRSRL 5 BT R AR5 75
KA Z BT R 2RI E AL RN R/RREI > AamkE ARBA
KRBT > RZECE LHRLIRYIRIRE P E R & RSR B e 77 1E H
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MEDZ 73 i B o (James et al., 1995) ©
1. BHAERINEE

HARRRES  SBT R AR | KRS - FMOK SE RO 2 T
A EEAREROR T EELNSBAT
(1) VDEES: : 2EREFFFIE R AT IR 2500Tg (Mahowald et al., 2010) » F#r{fat

Py DEERENL & RET 2 e E - i te/8 - BESEURMTTE -

(2) Kiltgs%: A Hg~ Fe~Mn -~V ~ Zn i Co HEEE
(3) AR AIREE H AR Mo 2 F# AR 2 —(Nriagu, 1989) -
(4) e TBAKIRIARTEH Na B Mg %<8 (Nriagu, 1989) -
2. NFRZEFER

Nriagu and Pacyna (1988)% Y A\ FyRELE T HRME ~ AH - S@alR ~ £705% -
SIS ELIE ~ BEEYIIRRE ~ TEAE - AR E - RTEKREE - T LS @ TR 2 B
TR G Al HAE R RS B AR A AR BN IR BB 2 b - SRR 8
BT R EUANRBRZZHNES R RERASRZEERERRIRE Z As-Cd »
Cu~Hg~Mo-Ni-Pb-Sb-Se-V K Zn 558 HHEMKIESFE 120 ~ 30 -
2150 ~ 11~ 110 ~ 470 ~ 1160 ~ 72~ 79 ~ 71 J 2340 kton/yr » fiHERE E RIS >~ 4
J& T R H A H I E G E RAEY) - — A BRZFNEE 53R
T
() BEESER - EfERKEEAONE - PRARLSRE - s T 2% K &1l TR BR 7 HER

(Eldered et al., 1997) » LI EEREHAME -
(2) BETHYR © S RPEEAYFER(Singh et al., 1997) -
(3) BEUTAR - B K TIEEEE(EHe/& Fe ~Mn - Zn~Pb~ Al - Si~ Ca~ K #i
Mg FTR) -

Pacyna et al. (2007) {55 2000 FFEHEFEOM M HE 2 AR - Y 2882 S8 54
SEHENCE: © As B 763 I : Cd 5 590 I : Cr %y 2711 1 : Ni k5 4797 I : Pb 5 13156
g o VO A AR T 2R FIEE ) R EER R AR 2 REE - HeEsBE e - &
AFEHERE ~ ROKIEAEE RHAMD - Pb BRISEEACFSN - B EHVERE 27 UMPAEE -
DLR /D @ E REEEYIRIEE -

Singh et al. (2002){E/&F26% 2 7T &5 SR BT © HEHREHHY Al - Si~ K ~ Ca
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Fe J Ti Rt L2 E - HEBTEE K (supermicron) 2 ffir | » MEE
TEFMEZ &0 Pb ~ Sn~ Ni~ Cr~ V K Ba)F 70~85%73 i[> XK (submicron)
fgofir b > Pb ~ Sn J¢ Ba Rl fy B R <A T HBFR 451587 % < Al ~ Si~ Ca jt K 1%
STk (coarse mode) [ Lt 60~80% /2 B 43 (A A AR A E L - T
15~30%H1] 73 i }is i I A€ (intermediate mode)_F - FHffr = Si AT Ca~ Ti~ Mn » Fe
K F V& TR 2 tHRAGE . #ETE 0.75~0.98 i UMk 2 Si Al CasTi
Mn-Fe K J V E TR BGREARH - Pb~Ni~ Cr & V KEIER PMoasas & PMog
o Horr 70~85% 53 i TE RGO | > A 40% FERAKI/INA 0.35 um | ELbg
e E FEAR E A HER (anthropogenic sources) » BIFEAR H A T E I 2 BER
TR BRI RN 5 YR S5 7 A AR -

S HERUNL_b< E R 57 TR B S B R I 2 NI R 5 | P Py
FEAF - Wang et al. (2003) 2 R4S AU BB & SSH BB 3T R (Al Ca »
Fe ~ Mg K Si)x A Byi544 2 (Ag~Ba~Cd~Cr~Cu~Mn~Mo Ni~Pb~Sr~Ti-
V> Zn~ As K Hg) 73 il 5 269,000 Kz 58,700 kg/yr - HAEHEEENALLERRE(90,100
K2 1,660 kg/yr) ~ BIMER(2,060 f2 173 kg/yr) K fE SR MEH(60,500 Kz 3,740 kg/yr) Ky
= o B(1998) it a8 T S 5 [EEHR B R DR & Y - 22 J@ (major metal)
Al~Ca-Fe~Na~Cr-~Ba-Ni-Mg- K% #&4E(trace metal) 7 Mn ~ Zn
Pb-Ca~Cd-V k& S THEBEEfm JMETTE R Al (4 48 mg/g) K Fe (4Y
77 mg/g) > M EEEHILL Mn (5.2 mg/g) ~ Zn (3.7 mg/g) ~ Pb (1.8 mg/g) % Cu (2.4
mg/g)” & & o Kerminen (1997)DLE = 525 % BRETHERRE RALIRY) 2
M 23RS (2B R HRL_E 575 Na~K~Mg~ Ca~Zn K Fe T @I 2R - Altaf (1997)
7 Saudi Arabia WfE&ESEE FAE(TE YR EE TR 2 HFHE  HREHEH
— G B (U B G XA & 40%)HEY) [ Zn 1Y & i S — B R (AR (L 4EAL
& 90%) -

Fanelli (1997)f5HAE 1984~1985 F &/l e & &= mE g & 840
mg/L > EEHHEE i BRI SR EE 2 T AR © Facchetti (1989)f5 Hi—A AR
ATEE H E P B R S $0M SRR © Thomas et al. (1999)FEET AR
R R SRS B SO P B 2 AHRA M - (AP S B AR U Hh SRR B0 8
BEA BIFIHBIMER = 0.94) - 1£20 42 > FERERE PG S B EER
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458 > Ry Ve A RS IEERYAE » RS BT I A SO -

Fernéndez et al. Q00 IEPHHE A TR ST - WEed REURHEM
2 e Ee R N o RIS T R A R Nk 2 B T Ry K
HBMEGEHEESE - F 50%LL FRYRR(E B B2 e 0.61 um DR -
HE#HMEZ V> Ni» Pb & Cd S5 KER /3 H0RIYE 77 (Ferndndez et al., 2001) - ££E
fH5E LARS S e B B Ik B B A B ) A T e N s B - ISR 4S SR B R R Rk b
S E R B B A B AU (Pritchard et al., 1996; Gavett et al.,, 1997; Costa and
Dreher, 1997; Kodavanti et al., 1998; Dye et al., 2001; Sun et al., 2001) - S HEEEHERHY
FERANEHI P~ Fe~Cu~Zn-Ni Jt Cd FXHEEE - DURERAGEIEE N Zn -
Ry SRR | e B E T (Pacyna, 1986) © KSR T M E S T2 o1l
AR ERASELE - HAR o g B Af 2 &EHE N - HEZESHARE
SRR PR I 2 2R o BRI 2N > SR HHITIR, Z 40 A 2 fUkL A/ N e ELAH 5y
B B R G RGP 2 ROH B B A kL i £ A /N (Hinds,
1999) - & BMEYVE 2~ M E AR E T Wk 3 4(Spurny, 1998) -

Thomaidis et al. (2003)YHF5EHE HHEHLU I A 2R HART PMa s Btk I Pb 2 & &%
& DLERGT BB AR - SEER0 - Pb ~ As K Ni aJREZR EAHEDS AR - 40
ISR R  CHSRERERS S EE 2 FIROZAER 5 Cd KBy As Rk E T3EEH)
FTEEE © Puxbaum et al. (2004)Z WF7845 Y © 4t 4NE & @ AR AL Cd ~ Ni ~ Pb
T Zn R BT R ZRMEHRE PM, ; FIREREZ & @t E AR Cd-Co-Cu
Fe } V % - Sun et al. (2004) HYRAZEAEREIR » H B RS RE FHRT RO R
&R, MR T A IS AR - Al 2R T 5 A T3EE » PM,, fikr b
AL RGN F S T RO BER R B R EE R R A B AZHRI(EEE PM,,
ook b Zn Rz Pb 2R A e > AL T2EE AR PM, St Al DL Fe . Pb 2y
5 o Hsuetal. (2008)EA &HIFDAERIZEE - 5d0 PMyo /Y Al FZRE R E G
VVEERAKL > EFBRIE S - B E IR S 3.6 pm ¢ Var et al. (2000))% 1974-1996
CEHAR ] P AR R BT H A 16 {EDHNG > (T RSREMR BT &asT » 5
BEUR + RSRMORL_EHIRROTER (AL ~ Ca ~ Fe ~ Mn ~ Sc ~ Ti) EZAEHN LEEL © it
Sh - BB T ERRR BARAE TN AT R Z — 5 As EERETIARHAREE -
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V EEAREUHIASE - Pb BRE SA SN ZUREAEE - Zn RIZRE FOPABEEL - K
A R EE i BT T B A R S A £F © Hrrsak et al. (2001) A 5e R 578 nrdes P g g
YRS AT TN~ B BIRET - SERFT R R L Pb ~ Mn f Cd 2%
FERE - 1 Hg 2 RERIE S 5 Pb 1 Cd H SR - #R Pb Al Cd AIgEZRH
[ — 559  Heg Z e BRSO [ R s 8 2 R AR -

Lopez et al. (2005)FRE PHHE A e fi i T R BRI o 2 @A » 45 R A

Rk 2 Cr~ Cu~ Fe ~ Mn ~ Pb ¢ Zn S5 ¥ 35 55030 ;v T35 > Al~ K~ Mg
Ko Na % FERE 0T R ROB7KIRE » Ca f St IR B SE FHRT 2 S RERAL
FTERK Ba K Co JRZHZ T R 2 TV RIZR B AR RHEAEE R = RK - Kemp (2002)
PRET PR =0l R SR kL b e o AR - S BRI ACim T B B R P e SR e KR
PEEE (i 5y T 25 YR - KRR E P &S FE M Pb & & 2 /i HA R
& o A1 » AR T EATHERCE Cu ~ Cr B Zn B FEAOR » BB A i i
AiEEES - K BRI SORKIROARSN - SR E LLOIK E A BRI FOPREE -
PN 734 > Hsu et al. (2009)BIDUETTEE R EY)MERE (biosmoke)YFEHE » fiH
AR EHARI AL RRE P Mo R 2 K - 49 50-75% 05 B EAZ 28 > S T4
W) BAYEEERE STEESE (L0 As -~ Se~ Mn & Pb %) » 572 > B B Eh{E T FE
JE o Hsu etal. (2010)#F R EFTRIERREEFEAR P Mio & PMas R E S - 73 HE
BBy » SF S EEBREE SR GEAES - thfTE—D NI /Al BRI
{EMHECPIRR R K - Bo &S &R - T BRI TR R MR E 25
B H R AL T AV ) T AR 2 58 R AU R AR R 5 4 -

1.3.6 ASRAHHHORL HY B s I T
bR T ORI Z S > AP CRENE VIR 2.5 pm ZHHL - PMas)HTRERIA
AR B R BOE R Z I TR HIRHIRE(WHO 2003) » Pope et al. (2002)FH 1982
Fhata > BHESRE 120 B Z IR EHRBIEC R - (R 17 2 IEHENTFTAYEE
R - HZER T PMys BRI 10 pg/m’ > —fEERIVFECERIEIN 4 % ~ 0
A BRPER < SE RGN0 6 % - FifEHYIE RS0 8 % - B ZE R B AFAELE
[REN 81 FBHianeA PMio BEAE(H - NILIEIRIRE R 1L 22 R E BRI LK > 258
HAERLA PMio B BIRERVEEER - A E A (PM. ) ¥ A fefE i E A Rz E
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HTAEAR B M B RIS T PMy s B HlERES - HL2E 2005 4F 8 H2EHY
RSRANEF IR B A A BN et » BB R H B C B — P A S L5
VB 4R B R SC AR R (Ol AAE - 0 DU U (T 8 25 B 417 Tk
FRIE > TR R RIS BRI TGRS - 99 ) > (5T - P REMZ
PM, s £ FE(E 57 BIBIE 32 ~ 30 % 28 ng/m’ Bt ey SRS R ETHRUE - By T 4
(R - BRORTEY 101 52 5 H 14 HAEE T[] PMao s FYZE RAn B ARAE - K 24 /1N
REEA(EET By 35 ng/m’ » FEPHME Ry 15 pg/m’ » BLEEAE(EEL 2006 4E35ET K 2009
FHAFT#AZ PMos ZE Ron B ATEE—27 - o H AT Ry — (B s AR -

A ARBIRA AR B AR 25 (& 6 R8% - PMas BRI (08 e -
FRARALER R IR - AL > BROREAE 100 SR T T 41 F U0 (PM2 5)
B BRI N TR T BB T2 ) W5t - et SR H P IR RME
AP LR MIRTN 2GS mEmERE 8 ([HEAERGRMEAVIIEETT PM,s
HVE BREENT  & 6 RIETT —JCHEIT N iRt BRI Res ZEE¥ - DAse
BERFOORAER B R - ARt E BRI AHAYETE(EE > 100 ) ~ Pl
KTHR 3 {lElZ2 atd ik > 55 ] MOUDI K Dichot £££2 PMio ~ PMy s AN #ET TEE R
J& RABERR 3 53T > BFSESE AN IBR O & 22 Ak K T DL KR PM, s ST EE RV SR AE
{TEE » DIMH A BRas BUR A AR RN - P ERORE 22 Sl b (A P — {1 PMo PRECHE
15z USEPA WINS PM, s B9 A EiiBe 25 77 AR PMio Jz PMas Y53 {845 » BT
i EMfEF(BAM-1020, Met One Instruments, Inc.)R[JF ERIFARIAVE BIRE - &/
R et — s > O AERATZ ] R&P Model 2300 K2 Model 2000 R 5 Ak
aeELT PMas PREE

1. 12(a) K2 (b) oy Bl B Bt E B2 o > LL MOUDI #1 Dichot £REEHY
PMio K PM, s ' S RERIRIRZINE K T UL R ER PMy s 5TEE PREEAVEL 4R - 4521
BT > Z2 G AT HIGHY PMao Kz PMy s RIS BHERRC AT 7eHI4E R & - P73
St 40.6 K2 40.7 %o FHFYZE A HINE A 4ERE N S EUEF(E 2 I G PMo SR
ke WINS PM, s B8 T4ERE - FEEITAHRIA R i 830 PMyo PRESEELI A R
FRERL > WINS PMo s @825 A FI AP L Sk s ipb Y B 2 th i A RS ez i ey 15
MEFILES T T AT AR A SRR AR IR B AR IE LSS ] RE A i ] B Pk 5
BEEERS 5y Hftst S S i e B -
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80 1 l 1 l 1 l 1 l 1 l 1 l 1 l 1 60 1 l 1 l 1 l 1 l 1 l 1 l 1 l 1
(a) 1 = dichot - (b) = dichot
o EPA station o° T o EPA station B
70 1:1line W B s _sod v nNou |
< mE Y, B 2 "’E 1:1line ®
x £ 60— om — S5 - ° 4 -
w2 < - ° = EPA, n=40 ° m
- = EPA, n=42 o b E = 404 o o/ —
z 50 o 20 ° 2 » E 3 Y=116X+317
S ToLI X6, ofo =0 {Rre=ossss N Coyw -
g 2 4 R2-0.9183 ~ £° y 4 - G Z ' \% s \
o ] o]
o .= — o — c T - o =
S 5 0 ] % ’80% 4 Dichot, n=44 R S 8 30 ° O./@o : dichot, n=44
9 2 D Y=103X+0.14 o & A o 4 mBk"7  Y=102X+006 |
S & 30— oS " R2-0.0499 = @ S oy gV Y R=09566
£ 5 so - R S SN -
= o. | PR i / e |
= S / o ° "< -
oo | o g 6 v NCU, n=6
2 =& w4 7/ Y = 0.86X - 0.45 -
10 — R2=0.8250
o L} I L} I L} I L} I L} I L} I L} I L} O T I T I T I T I T I T
0 10 20 30 40 50 60 70 80 0 10 20 30 40 50 60
PM;o mass conc. by MOUDI (ug/m3) PM, 5 mass conc. by MOUDI (ug/m3)

1. 12 EEREA3 5 MOUDI « Dichot » FEE MG B -Fo AEE PMy s 5 RAR
(a)PM J(b)PM, s BT B AL 4 . -

B T ok s Bk 2 A - KRS A o] R H a8y ElIGE SR i 2 -
AEFSEAERTHAE T &R > PMyo &z PM,s A RHIEAZ B SR 2 IEAHRD - 5 R
B 5771 By 0.4287 J2 0.6983 » MHEHME T RIS o R = S AHRR » B~ RH B E st
EHERZEHMEE A —ERIRE: - FhYL > FHEAERZE RH fYBE R A EZL A
EREE PM, s IVECESEE PM o K & RH _EFFES » PMys HYEHIERZE FITAIIEE 44
SPEr PMuo YR H A2E e b A P (S8 FH Y B (S T5575 255 P AR P4 RH HY
IIEEE » AW RTHAHE S PG R LR 2= 2 E IR B & B R ERR - BAE
& RH S4I1E 70 2 80 % DA b » #1tE @ EHVEREAIB MG E RV ES - N
ESHVIIEEE B A ELERF A AT RH 2 35 %{yESHE—PEET -

B T ACRIEEHHIE A =2 240 - HE 1. 12(2) WA E H I RS A PR 45 SR L
ARFUE > SPEFLY DT 16.6 % o RARWTE R R IR EEFTER AV 25 R Y PMos 1%
BB NAHIE > Eof Dichot Byfd #9228 - MOUDI AfH4RM 25 FLEEEES > 1 ok
ESFTER A R&P Model 2000 Hil 2 WINS &%2#F (impaction cup) * Liu et al. (2011)k:
#54{# FI Thermo Model 2000 (1 R&P Model 2000 4[] #55)82 Dichot FAEN4E
5o WA BIRTE P EREE EIHY PMy s RS FEI4#EL Dichot HY45 5L 10 % - Chow et
al. (2008)[0ljgH T 4B 5T 2 ERERAERANY SRR 15 H! FRM £RELRFTEREERY PMas R
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SP4€r#; Dichot 2 MOUDI {3 5 12 %6455 - BRI » HElIR oM S
FERIER R A -

b S ST > AR 4 T B SR B PR S IR SR R © 16
S S ) A SRR T RIS - DU TS S B AR
ST (T R -

K

=]

R AT

H TR SRR AR Y8 SR Aol & 220 (R 47 T Bh BR A B Bh B WA -
BRI G s — 0k 1888 - B0 Bl N J7AY R AR ER R (Vokir = FH IR
HEBE AT TE ML N2 53 (R S B AR BN LR (dpaso) LR VAR ERFE - 1B LK
a8 JF AN [6] £ 257 B 8285 (impactor) I [El g3 (cyclone) Wi & <

Well Impactor Ninety-Six (WINS) £ 3% [ I £ £ % 75 4 (Federal Reference
Method, FRM)H PM, s £RA 83 FTER FHRVERER LD 2 B AT BER R BRI A
YRR AR BRAR 7 7R " 22 R T RO R (PMs) Z A U 7 A - B s T 8h0% " (NIEA
A205.10C) « WINS Fy—TETEEPR » AHE M4 = 758 25 5L 1 SRR o (PR GS 1
PR N 2 ECR BV E AN - DR SRS BT o WINS 1Y dpaso £
2.48 um - GERIEERAR Hh AR A 24 el A (R 7= (Geometry standard deviation, GSD) £y
1.18 (Peters et al. 2001) = Vanderpool et al. (2001)1YiH5e45 80T » FELKE 120 /)N
AIEREETR > 13 {18 WINS ETEEES dpaso IV LITIEALEST ATHY 5 %aBELIA - EEIER
PREMRILITFCAE RS 5 2 24 /NI 2 BRER TR - [ERZ ZE5 8 WINS 7 BT8R AT
E¥TEAEEREZM(US. EPA, 2011) - 241 H ATEY AN 22 i kR € AR S &
FAA T —R B RBERA TSRS WINS B8 doaso IV LEGR RN EBHE RS
7S

MBI E R ES - (RARAYTE B Es 8 2N BT A TRk & 167 RE 0 (8 B ok i 8R4
AR BEN - WA BT KRB » 285 KER (% FT7A AP A8t (Respirable
Particulate Matter, RPM)ERER o £ 1 /T E\ 2 S ook & 17 S ARG S | AR R foiER
s Kenny et al. (2000)if3% T —FE o U8R 255 Hh 4R FEUHHYTE E 25 --Sharp-Cut
Cyclone (SCC) » ifi#t#f SCC H1 WINS FYfIkI B E I H#EFTILER - 45 REUR > WHE
[ B A — [ {2 B P S T R P A 1 ki A5 2 1% > SCC 1Y dlpaso P T4 4.5 % >
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1 WINS Y dpaso HI N T4 12 % » 8~ SCC HEEH: WINS HEAFHIHUI & e
7 o B T PR S TR BR Y S > Kenny et al. (2004) S —4- 38 2 T — 2okl
e A 4 T Ry bR - B 7e7 & 5 (Y jEE 28 -- Very Sharp-Cut Cyclone (VSCC) » 2%
Sy 1R 9% H B B SR ERBF M % 754 (Federal Equivalent Method, FEM)HY PM, s £:4%
AECT . dpaso Sz GSD 731 By 2.5 pm Jz 1.16 < Kenny et al. (2004) 74 &z 2 ARG
CEERREUR > K3 90 K 24 /NIFIVEDRZE(150 pe/m* )R » VSCC 1Y dpaso 56754
HrEAZ{H GSD L FFZ 1.2 - Y VSCC AHE SR &R » N
B ESRERARE Y WINS (K > HATC AT A e B0 TEIERER B TR
F VSCC R HER IR 77 1€ HE [C1(Watson et al. 2000) &y T HE7HER N 22 an B HIBHE Y
onE o AREHZE RS VSCC X WINS Er8Eesay a7 ERs -

FEIFRIE S AR R R

F-Hl) PM, s JEAERER 28 & IR Ry F 2 M) B AR 25 1T s B B Y45 5 - [ 1. 13
5 Grover et al. (2005)> E RAENIIMEETT PMo s BREELLEAYAE R - HHaZ 8 7] &t FRM
PM, s ERER B FTEREE S| PMy s B SRS #Z4E FDMS (Filter Dynamics Measurements
System) Z4%;i ) TEOM (Tapered Element Oscillating Microbalance, TEOM-FDMS,
TEOM 1405-DF, Themo Science, USA)AJHIE &AL T 32 % » [RIA FsFHEE MY ELE
FRM $74E58 ALY [ TEOM-FDMS Jh— 7 ] S8 & 1 2 S e ki
YR Gk e SR RRIER - HEHEURAE T J75R8H  Schwab et al. (2006)7E4H%Y
& AT Y B R4S SR FRM 73 5ll# TEOM-FDMS (&A% T 25 52 9 % < Schwab et
al. (2006)77> 2004 FFAF 4R (5 FAE 10w NS H BNEEE (smart heater)iy H 5T
(Beta Attenuation Monitor, BAM) - :E#E A FA5% 25 N HYAH 475 (relatively humidity,
RH)4EHRFAE 45 %LAF » Af1 TEOM-FDMS & FRM FRAE e fTHERIELL S - 45 58
FRHECIURNEE smart heater ) BAM 1 TEOM-FDMS FY45RA-53- 5747 - &R =1
TE 2 %A - (B4 H FRM EREE 2849 28 % » 45 5LA Chow et al. (2006)25 B fiss
smart heater 2 BAM 5t} FRM EREEZSEREE 2RE 30 %45 S AH (L - Chow et al.
(2008)[E1H T 48 EFF LRI AR REREE STRE » $5H1 PMos FRM £18588 5 Al PMas E &
R G ELUTE 10 F 40 %2 i > HE KRR HEES SCHER Y E & 8l R
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AR - B EHCORATIRERE Y - HATHY FRM B0 —fieiy 87 PM BRbtes s
IS PEORAR R Y 52 B EOR I AME (R MR EME R (. PM E SRS IR -

70

60

50
% Slope = 1 b
B r \1 (]
s L &
Z 30 ofee
. [ 4

20 ;’

)
10 r
0 1
0 10 20 30 40 50 60 70
FDMS, pg/m?

1. 13 TEOM-FDMS F1 FRM £45 2549 PM, s BREELL $45 5 (Grover et al. 2005) -

BT BRI PRI SR B R AV R ARER B ABAE - ot Fr S8 A2y BER
SR b s A A A (R [ ERZE (positive artifacts)B(E A7 (negative artifacts)
HE T 52 BHORE SRS B AIN(E S ORI By S AT 5. - B« (R4 T B ERAk S
EVEPRAR S I R ERATSE SR AR - S EUERIE A BRI SRR B EH - B0
SR T oy W i R RS OB AR BB AE L 05 Z GOk BB - AT R A TR IR 3R 72 - HEL
EEREN S - MEDREEIIR > SR FIfEoi 2 A8 . 0F it e (st yya
AE RS R S beaiEss - AR E BB (LAY A AR (Appel et al. 1979; Dasch
et al. 1989; Chow et al. 2005; Cheng and Tsai 1997; Tsai and Perng 1998; Schaap et al.
2004; Pathak et al. 2004; Pathak and Chan 2005) -

Tsai and Perng (1998)% DA[E] (o EI[E SRS #ERS 24T (ADS, Annular denuder-filter
pack system) f55A4E > B5E PMo =t & FRAEEs ) Dichot R ES(EERERIBIZ T » ¥
SREA[EHET AR EREGRE - EREHHIE - 25 R IR R AR 28
BT R - THZE PMos BEA - ZIATE EME] PMo s BEA i Sy B IR 1
8 A 54 Yoo AR E IS BB [E R /3 B 25 (HDS, Havard honeycomb denuder)
T3 B T AR T S A M A T TERAR » M — D ERaT B IBAR TR ok = R R s
LR RS 2 MV GAER » ¥ PMos BEARE RS LB iR E N ERIEE
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(Pathak and Chan 2005) » #ZUXERAE R AR L AWORFE SR HMH BR (L 22 S FEZ A I o (Tsai
and Perng 1998) :

2NH,NO,, +H,S0,, — (NH,),S0,, +2HNO, , (1.1)
2NaNO, , +H,S0,,, —> Na,SO, , +2HNO, ,, (1.2)
NH,NO, , +HCl,, - NH,Cl,, + HNO, (1.3)

7 SO 5B 108 it 17 B P 44 JE 4% (Appel et al. 1979; Appel et al. 1980; Coutant,
1977; Spicer and Schumacher. 1979; Pierson et al. 1976; Pierson et al. 1980) » & HNO;
SRR B T SRR AR A R SRR T (Appel and Tokiwa, 1981; Appel et al. 1984)Hl &
A IE[AJR7E « Vecchi et al. (2009)f2 FI5E AEBRELIEAR 2 AU FH[EI R > B es S FRTHEIE
F AT SRS B 78 ) A R PR AR AR AV IE (32 - (BA & IR 10T AYE Al
RASRIRY T BECEL A - HEMTERUCEEARR AR RAYTOR 2 SRR - (Rt - HATEEE K
Z ST PRI RE i P S MR foh  FEEE AR R TR A > oo SCABHSE IR B S A0t
J&Z% o

HESOEFEL - E RS SRS N TRV  JRAR LAy &
{5 ~ RORURERSE ~ BRI ] B SRS 18 A I 4 2 11 2R € (Turpin et al. 2000; Kim et al.
2001; Schaap et al. 2004) - SSAMIEEERE S - BREEGIBARAVEREBIZ TR E S 1%
FiR 7= (Tsai and Perng 1998 ; Vecchi et al. 2009) -

Hering and Cass (1999)~ AL EBHYSTT £REE - S8R A P s8R mE TR AR B R 21y
P B RS G EL e RE T ARER R FHY R E K - Ashbaugh and Eldred (2004)52 /1N
Je—E IMPROVE HYBCHIREPRERIIFEA S8R T Sl s A LB EEIRA &
MHEBZE - Yu et al. (2005) FJH—4H ADS Z&(URG-3000C) 73 5 SEEHY A RS
ERN > DN~ EERISEARIN BRI 22 P NS P AT TR A > PRETIR IR B AL e RE ~ 3%
AAEBA 2 HEEET o TS LA A G R R AR b R SR e bR BRIE EL ]
(BNO;™, %) :

BNO,
NO; (prefilteny + BNO;

BNO; (%)= x100% (1.4)
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Horr NOs (prefilter) &z BNOs 73 1l s FH AU EEA0RL 082 38 FE BB RE TR AR R AR
%77 denuder o7 EIRY NO5™ « WFZE4SIRANME 1. 14 Frm&UR » WL EREAR b
FY PMa s fuhi AE_E 2 PO(EER R B -2 18 B B 3 497 2.2 %LAT » 2RI LAS AR

HEJBARS ROt - bt > 33 8 Il 3 HIBE By 18 22 52 % » HHIRAS SR AT B AT EREE
AR - K e RE IR AR ER ORI 5y s o B e e 3

a :n_ T T T T T T ] b 80,,
r |"©-BNO3-% Teflon 1 T0F  [-8-BNO3-% Teflon
qof. | FEBNO3-% Nylon ] F|-B-BNO3-% Nylon
1 60F
aof e -
il 1 BNO_%F
BNO3 Yol | 3 4oL
20f ] E
L 30F
L 20F
10 F
- 1 10F
O-E‘E*-E'/‘E\EI—E———EI ] E
oo oo Lo o o b o o b o 1o o o Lo o 1 o o O:Ill?_lllwlllA?Allmlll:‘lll_glll.
Febl Febld Febl8 Feb/12 Feb/16 Feb/20 Febl24 Febl28 Apr/1 Apr/5 Apr/9 Apr/13 Apr/17 Apri21 Apr/25 Apr/29
Date Date
C?n__- o IR L IR e TR B L e d """ LI LR LI LI
E ] 100 —E—BNO3-% Teflon § 1
60 i ~EH-BNO3-% Nylon
50: 80+
400 I
F 60 -
BNO % -orf
s of BNO,_ %
3L
- 40
200 I
- |©-BNO3-% Teflon 1 L
L |- E-BNO3-% Nylon ] 20l
10F ] C
(il E=1 T 1 P = 1 1 0:
Ll T T B o T Ll WL o Eerat

Nowi1 Nowvig Nowi12 MNovi18 Now24 Now30

May/1 May6s May/11 May/16 May/21 May/26 May/31 Dok

Date

B 1. 14 FLEoH A8 FE K JEREIEART VO{E R B e ik - iR 2 i &
(Yu et al., 2005) -

Yu et al. (2006)FF 1 3FULIAY 7 7A BT s B E e RE TR AR R S R HE TR AR FR 3% 1

7 i ADS 357 I LLZE B NaxCOs fe it /5 Y denuder IR AR - HYBZ
RAe > HH—IRIEREBEHHEFE R IR - SR REEERRR THERER
A 2B H B BE AR HY denuder R s R BE B AR _EWSCER 2 BIORL IR AT LAY &R - BT

46



FE AIs KUSTEE

FrasRAE 1. 15 for > daz e a3 3R e pe e sl oG s B S i s m R AR
Yu et al. (2006)HEMZ E FETE SR BAREAPTIGERL -

B, TR

. [+
B0 O BNH, %, SABO Aprl 03
i < BNH"%, GRTA My 09
[ A BNH,"%, BRIG Nov. 03
[ @ BNH,'%, GRS Ju-Aug 04
10k ——1:1 Line
=z
|_
f 30
" I
T I
= I
m L
20

0 0 20 80 0 50
BNH,*%, N-N

1. 15 ERESH] P # s BE S JE FE R AR TLqEA FIs S W BB ity » $5H0  #HE 8 (Yu
etal., 2006) -

Vecchi et al.(2009)73 HlITE E 25 e A2 H Y 45 55 e g s e IR AR T A et il Ko
TRYVE DRI SRS - 45 B R mAE Som S8k Lo BR A 19 8
B RS1R22 Yo » T A2 Wt Al _b A he BE B 25 A a9 20 - BURE R
FHEIRARET - TR LS B B A -

Wang and John (1988)5i -7 & fafA 934208 pg i BLEZ(AUALY47 mmEs s HETR
ARLIORLEE F535 °C » FHEHRIE Ry 18 % KO & Ry30 L/minfYEZIF2E Fim 6 224/ N -
B ZE BRI B AE TP N BE S (WUr BB AR A T B HYRR % - 45 RS E JRAR HAYIN BE S
SR EES0E 5% » ZAIM EIRAR AN I s of S e R 2500 pglly - fHEEE =]
G/NFR10 % o Cheng and Tsai (1997)1F B i & i AH S 088 & 9% il (8 7% 41 fide TRt
(deliquescent point) » FFIFADSHHFEHH L R U AEPREE AR T HHEER T - 18
HEm A ZUMELEL - S5 RSN S 8 &2 I Y R/ N R HAE R AR LAY AR &2
2 E iR MESE B AR SR Y & E RV MESELE R & UK - Nie et al. (2010)
i 2 Z IR A B 23 (Reference Ambient Aerosol Sampler, RAAS) ~ B = &7,
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SYBESE BT AR T 82 25 (Micro-orifice Uniform Deposit Impactor, MOUDI) K A:
T BT B HIZS(ATM, URG9000B) & AR SR HPMa s 27 T & B R B e B R S e A
FFVHLIHYAE SR © Nie et al. (2010)AYIFFTAEREUR @ EEREEIE TIRAR L AIEHHE
I o SN B (uoR $E 2 - (HANBR R -~ fH 88 8 IR AR & 15 EHYA Bl el

Forrest et al. (1980)if—5REfTAT00 pghifzizA 47 mm iRk A R
3-5/NIf > SEFREARENRERTN60 %l - &H REAVIHB IR - EHERERET
100 %lks > [FL15E5% & 1[5 2% - Schaap et al. (2004) 2 AFFI A [EIER 2SR E Ak
HERSEAR FIRVERE T 7A - BRET SR ie (5% B BUR BN [ R R SR 2 [ /Y
[68 (% WS R SR M B AR s s FE TR A B A = PR AR AR R B HL SRS E25°C
R > BRSNS P o0 S iEE > BRI HR20-25°CHlY - P50 YRyt i 5%

(HEEEESRES(EA » ERERG20 °CHy - fIUf AN Z15%8%  Yu et al. (2005)78
5 i PR AR T B i B S8 BN SRR E B BB (R - B8 TR R E RIGHYIR
FE R S AAH R I DOE - SR S E R 2 00oRL - 1T & th A BRI R AR
RIS - IR PR i -

H_EASCRRAT A > A [ELEAE A S HIAME - BRI B AR R 5
PREDFRIESE R - Hh IO SR SR S PR BR L WORL - 1T (5 I st s e TR AR
CERGVORL RN 2 1 Rl bl B B R HIRAS - JERE AR AR B (R AL s BEURE - 55951 o
PO HFH S ERE AR B T &~ KSRIRBER SRR A RE - & R ERHY
BEOX > GG MRS R B IR RIS - (BRI - 1
ETRBERTDM S - JRERUREY > SRR S - SO AN B -

HEEHTPM B8 EBENE

A H B R e 2 A R R FR A BUEUREN B AR (dpaso) WY TRUHL 12 -
IINIFY dpaso HIRURL P FHEC I RIS E TR 800 » MHEN F-EhPREE - HEE e Bk
AER T AT EERIRFHY R RN RS S - DUETT AR AR & 8 Ehs f o5 IR Y HE
flibH7Esh » WAE A2 Ran B THi ) - B R AR A A T2 - TR
H AT A & 2 8522 @bk YRR 2 B Bh BRI D775 A Wit - 73 Bl s H At 5t (beta
attenuation monitor, BAM) F1 2 % # IR fill & K °F (tapered element oscillating

48



FE Ais KUSTEE

microbalance, TEOM) - BAM = %2 A1| Ff H {th 5 4 22 1) 8 155 & 45 o B TR i 2
REHAAIE & - HEIESSZEVKREZEMA S ENEE - AitseEpy
LLiE Wedding PMyo BT AHMERIRNES = & PMo BRI 25 (Andersen SA1200
ke Wedding) Y PR 45 F (Chang et al. 2001) » &EREURE AR RH (RG] R
(deliquescent point)if > BAM SHMERIF-EiERiFas VS SAHAT - FHOHMERT Andersen
Je Wedding BREESS SRAYELME 7371 5y 1.08+0.06 J2 1.09+0.12 - {HE ARSR RH =il
BEES > BAM HWERIA S fRVEN - EOHERT Andersen fz Wedding BRER4SSRAYEL
EAT R B 1.22+0.22 K7 1.27+0.15 « B T 5 K A 228 BAM g HIE - HEThE EE
AN H FIIEVEE E (smart heater)y) BAM = Schwab et al. (2006)7% 2004 F-{E4H&Y(H
FHREAE NS smart heater 1Y BAM » FEH#E ABRARS NSRIAAY RH 4EFFAE 45 %LLT
A1 TEOM-FDMS JHHE LS » SEFRBURIEZRELE 2 % LA -

TEOM /2 HHZEE] R&P A F](HATTLHF A Thermo /A &])Fr# 2R {75 (Patashnick
and Rupprecht, 1991) « 2RISR B 2 IRAR(TX 40) F - JEARATEY—
BEESEINE R L IR R 2 RS R B AR bk 2 8 B A NVA R H 7

il

EENEMAER > SRR PEEHERZEN - EOREZE R P E

BARE - HASHIMPR T2 0.06 pg/m’ < S TEOM HYHIE 532 SR EE RS R E
(s IR BEES B S E 1 — R4 Fy 50 °C (18 2b % 30 "O)IRCEAE + > H
RACE MR 2 TR R A o FE R R IEL (50 Ot RER &
DA SR SRR R BB (30 °C) = J T Bk R IL I 484 - Meyer ot al. (2000)# & T
SES-TEOM(sample equilibration system-TEOM) » 3% 2471 TEOM 4E57E 30 °C » 3¢
PR RER - RIAUK AE A #E LRI EZ R E (nafion dryer) &k - (HZ
ET ISR LRSS R BR SES-TEOM (& i ple i o3 i -F 3 PV B HUHR %
(Schwab et al. 2006; Grover et al. 2005; Wilson et al. 2006) °

Patashnick et al. (2001)#E— 03¢ H 255588 [ 28 (electrostatic precipitator,
ESP)iy D-TEOM (differential TEOM) ° 3% Z41%F 6 47 #E R E—ZX ESP - FF4EFARL 6
T FRARH - MEEARIEER - & ESP BR@N ki & 52 2 ESP ULk - Itis TEOM
BTS2 tookh 8 B - 58 42 IR b PR MR S s i 2 1B R (B R
A ) B R A B0 SRS R I B A L B A Y B N (IR S 5 AL ) P
R o INIELRIREED ESP I TEOM FTASHYGIIE & - 1 EBUZSEE ESP Ik
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oK YYE B R R TR o ba 8%

TRIE

TEOM FrfllfsZ i &

- BB PR RS

T ZPRIE BT o ITACHEE

B RE LIS & 2P HE S MR Aok > fiok B 2R & (Hering et al. 2004; Jaques et al.

2004) - TEOM-FDMS 71 By T A58

HIASR T &~ R kA

5 ERIEATEY

=t(Meyer et al. 2002) » EJF R D-TEOM FH{M - #0E 1. 16 Fii7 » TEOM-FDMS 4
AZRGHREF AT RIS 6 7780 RIE LR (base flow) 2 2% 7

(reference flow)Fi{[EFE & 7 R - F4i
IR IE AR B EL ESP 19 D-TEOM #H[H] >
A —(ER 4T 4 °C IYARTRAR T > DUSA

I TR A TEOM il

EERHUHMRESF G > (R
TE e -HEE Y B R FT A AL -

& F#E A TEOM - [thiF TEOM FllfSHyE S 8 RINIFEEL ESP Z TEOM HYIE

JUREL e

& F S PR 3 SR AR I AT e - M 2% ey b &
HEARRAVE NG R E > TEOM-FDMS B e IS IERERY

J=A=N

‘B 82 - Grover et al.

(2005 & £ 0945 B 88 TEOM-FDMS {5 0145 52/ D-TEOM —f£{E K -

E SRRy EE] EPA SRARGINLE SR HAE R

D-TEOM EFfE - HariiE L SR E
RE -

2RI FEAE F7 A (Solomon et al. 2007) e
5 2RI RS 2L TEOM-FDMS

Size
Selective
Inlat

Flow

Bypass Flow le

I\"Ia FI w

Splitter
| Main Flow
FDMS Main Enclosure
Seccsoagfecccs
EJ
|
O
' Integrall
: gl‘:‘?
Bypass H | ryer
Flow v
Pu Filter :
: Conditioning :
v .
¢ GOk

. |~ Heat o !

- 4| Exchanged ol wRH
Vacuum D el _.‘/SEIISOI
Pum 5 e
(j‘ I

¥ - Purge Flow ume

. s Reference
: T meakeSeceuseiee T Mass

r s Dry Purge Flow

A : A :

'_ z Main Flow

Control Unit

s Flow Controlie * Sensor Unit (Filter @ 30 °C)

1. 16 TEOM-FDMS 7
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AEFY IRORE RS AT AT E B - SIHAER LIENE LTI
e AN AR E ARSI TAF A T 5 U R YRR A -

2.1 stEHEE
RIBIRGRE T B AORYE &N R AT ) SR B EA - ASTEH
PR Ry B S MBS MR IR ORI E B R PR ATl -

2.2 FFEZTERE
et E L SRS RIS R EREE ZOR Y E S0 R R e it » DU FIHAR
TERERFAIIY TAENES
1. YRS EI S & T2 R TP 2R ok 3 B R 0 A S i e P B R Al
TS bt SRR Al M TR AR M > DA 23 L1 B P e 2 SRR I 1T
SEEHITE
AT ST EE S AREBY 96~100 FERTHTTER R B ST Z T e R4 %
SEAAAT 1.2 Bt 23 - BN ZORTON S E R AR R SR - A
$Hi SMPS SR K AITE AR TS0t iy SORISE RAFERET 5 B At E R aI RIS &
A - ARG LR A S AR T B RELTT7EN TEOM-FDMS 241
ANE > DAHAE RS 2 2252 -
2. BFINER 2L R P AOR T 2 B R SR S s
AR T IE TR RIS ~ 2R LRI R8T R AT SRS T
£REE » L MOUDI ~ Dichot Jz SMPS 73 il & It B R 73 4ffi ~ PMas B PMas 10
BRI RAORTARI TS BRI - AU ZER A ok e @ ey o i B B 2 #
S ZORH AR ~ U ~ RURES)WAC S PMF 7R T4 T4 » BRIz
R DR G &SRR TSR BEROOR R A R SRS ERH . PMys
Fe PMio 8 SRS SO R B S SR Fr R BB (A A s - LR EIER
BT EZ R RARRAE o ORI LE2E oA T » LA LA-ICP-MS J77% R (H45

EF
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ICP-MS J57R 3 Aidihis X 2T E R @Rl oy » A A RN 74 (PMEF, positive
matrix factorization)HE Ui HIACIE R - & 258 B AV E R MRAET TR P04 -
DUFRE A F R A & o R TR R sy Y 22 52
DL E S sR iR Z W7 AR B oA dek ~ BMIRR s ~ MRl ~ Bl
i~ AT TR R H R BEEREIE IS i BRI A o SEAIPRERE 3.1
BRI -
3. REAETRBR LR A a5 B P PR S AR L
AHFeEt T WINS Brpf ke VSCC Jig R\ s Aot & fur e T HET THRET - Ta¥h
WA TR - DLRERR N SR AR A (R R ot AR ~ SRS Rl ZE A s,
HPAHDRE AR - Jei E BRI T PMa s RIS IE S MM &R - B LA
RSRPRAERY T 2UCHET THloNr S T B B - SE BT VA AE 3.4 i e
4. B ZZR T AORG 2 MOUDI BR £ 55 56 25 4 ) it BU e s & BB A E a1
(LA-ICP/MS)#EFTICZ TR 77k
AHFFELL SRM-1633b £ NIST-1648 ji & 5 A [F] EE I FH AL ASRSRIE Z T8
AR i > — 2P AR U - AR T RE B A A B E B AR b - ]
WA AR IR - BESh - FERRBEHVEL > S B AR R - B R
Dichot WWHEAEHE - (EHERIEET - DUEE T HIAEMEE -
5. S SRIBE LB (AMS) ST 7R 5 7R ik 2 v T 1%

2.3 HEEicaEH

(—) BEIZAETERAE RO s HE SR EF ERES - WAKIREORIEHR
(Z) ASTEENMESTERE AT - TR A -

(=) EEEEFEE  ZARBATTENTRE - BERTIERER -

(9) Bt ~ HIREESL - B R E AT E L -

(1) ECEAREEGT R > R 3 7 SRR -
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RIPARIEL H RS > SORGORE BRI K pleoy + EEPMo. ~ PMas iZPM oy
B A S FHBRTE - WEERIRZFPM, sit S AT HIG Z PM, sBEPM, 0 2 BIRE K il oy
HELTELE -

EEREAFIZRE ~ REEARIAEHZROR TR B R 2 3t = (E AR Y
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[T ©
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A B BR R B 5T A% I F SRR E 3 B (AMIS) R i Fe 3R 5 o Sr R ki 2 wI AT
M
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HEE - (HB PMos AIZIRNECHEIRAT A e - R R BB BB ER = > DLEK
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3. 6 TTERMUEPRAR R (L B K f B R -

3.1.2 BERE

ARG il 3 {ERHSE A 1 & MOUDI (Model 110, MSP Corp., MN,
USA)EREE PMyo ~ PMys 2 PMo BEAK » 1 & PM [ BEE % 23(Dichotomous, Model
SA-241, Andersen Inc.,Georgia, USA)FREE PM, s Bil PM, 5.1 AN « BREE T 2R AN ok &
FEBEFEIGEERE - BT EE0IKEE PMs ZABERE - th5h > bt
getr & (i 1 & SMPS (Scanning mobility particle sizer, TSI Incorporated, St. Paul,
MN, USA)HZoR SR A8 H R o i1 TRIRF BT > DA 2 b ok pdof 8 H
TS i 2 FE PR

MOUDI £{45% 2558 - FEEE - Fréii o AR S HIEE 18 pm 22 56 nm - 55 0 &
% 9 POy REEE B 60 ISR RS s A S5 SE AR5 RSOk sE - HE s PMo. BREEAYIE
Tl - 5 10 PR R AR BRI A EAC By 47 mm AY$E 58 FETE 4R (Teflo R2PLO47, Pall
Corp., New York, USA)  Dichot HIIffE I E{& £y 37 mm A AMHEIRAR(Teflo R2PLO37,
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Pall Corp., New York, USA)IEE PM, s Bil PM, 510 2 fUHIL » BEURE RS B MY S B {2 (5UFT
BT EEpE R R E TR I — P THE T ROt R T - BREEH
S~ EE 3. 7 s o

MOUDI 1:
Aluminum foils in
stages 1 to 9 and

Dichot 1:
Teflon filters at the both
fine and coarse channels

Teflon filter at the
after filter stage * MASS: PM(&PM, 5
) = [ons
) I\I;IQSEEI\]\//[[‘O’ = Trace Elements
. Ionsz.s ol PM; s PMs .10
. T El " 15 L/min 1.67 L/min
race Elements oY)
» 30 L/min - E E

Vacuum Pump

3.7 RS SN EE

PRERIETE - ABHFTREE /S L 808 E K - (Model CP2P-F, Sartorius, Germany)
B AR ETTEEEE » DAETE PMoy » PMas K PMyo HVE ERE - FREEIRE
PEHIIEAE 275 25 B BR (R B B B 5 1 1Y 2 R T T 7 (WKL (P ML ) 2 R 07 0 — T 8
A TEENIEA A205.10C) » SABFRFHVEFALLIT
(1) EIBE 20 % 23 C »

(2) JRERER] 2 24 /NFPRUREE(BIE £2 C -
(RPN ERORE 211 C)

(3) EIEE | — R RMHENEE 30 B 40 % 0 2R 0 (EEREEI R B TR A
RS AT R/ INFY 30 % IF > SSRGS > RHBHEERE o] DL R R R BRI
PIMHENERE . £5% N o HARTHER 20 %

(4) VEFEPER] : 24 /NP BB LEHIE £5% N -
(ARWFZEFFERFEPRRE © 37+ 2 %)

(5) FHEEEFRE @ RDWY 24 /N

BRI Ah - Ry T EEFEEAS R EINEEE - AT 5 A EE SR R UG (Model
CSD-0911, MELSEI, Japan)Z FrIEAREAIRVEFERAT » 3% B mIVATEE 2 PRl 2 E]
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FRIRE RN 7' Po LAFEEMAVIUREE - FRELEH % - ARBIFT AR BT
(Ion chromatograph » IC) /i FE AR A ERVACETERS ~ BBl THIRE - BE
FREAIREET(SO047) ~ BYEAIREET-(NOs) ~ ZBETF(CI) ~ $AREET-(NHL )5 L EHSY
{55 F &5 S A 6 Bl FEHE & B4 5456 (laser ablation inductively coupled plasma mass
spectrometry, LA-ICP-MS) EL 73 e il AR T 2R - M B DAEERE ICP-MS 3
SEINER TR -

AT AR 53 i f7( (multi-modal size distributeon model)A&HiE &
PRORLARL R o3 - — (o P S B RE O i A F R ORI AR e ] - BT
577 251 E (Seinfeld and Pandis, 1998) :

dN / Ni ex _ (logDp _logng,i (3 1)
-log D, .

d(logD,) :Zm/ﬂ 2-log’ o,
Hrp T BEHEUE R ME(mode) 1V H E - FHEIEFREE 3 (B BRI - 7771
Py #4fT P {E Dy, (geometric mean diameters GMD)~ #4/8] B 72 o, (geometric
standar deviation » GSD) » FEIHRE N; o fEHA 3.1 BraENEEE - 55 b
3 {ES B HERRE E R P 1 (8= > PR AR o By A T i e 2R
BV ] 1521 [t S5 AR 7R 2 M -

BB B

AR TP E8IR - LA-ICP-MS GIAMORERIERA P o i S i - iE
MG SR AR BUR A RIS o RrlCEILIEM - AWTFEIRI LR Dichot 1Y
AR AR AR B & — R T BAFLAVEERE /> 408l 3. 8 ()Ffr - DUHZEES]
BRARGEAVCR - 2RI R4 282 R /Y Dichot Ko—f%HY Dichot #3554k EE
HHYGERABR > AIg PR R HUE M E B SRR & & GRAIEEEL 4.1.5 fidh
fERH) - ZRIMAEAIPARI A TP MR R B BL IR o HERE R SRR A At 2 R
N Rtk E S8 - 52 2 E 1) B ERE o R IR A R4 R Z BRI
RS By TUGE LR - AW RO RO AR E AUE D R R
HEAIIEAR > 40iE 3. 8(b)FT/
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(a) (d)
(b) (e)
44.8
44.8 . 28.5 .
280 *‘ 10.0 L*
17.3 ‘
/ plastic
M sheet
— > Teflon ;W [A
Voza 2 filter (s reas
Unit:mm Unit:mm
(©) (d)

"’
B 3. 8 5 |- yaiE B BAREAY () FRE ~ (b) ] E R (o) B B B e s TR AR 1
(d) FARE ~ (b)FHEE (o) ERelE -

3.3 SEEH QAIQC

FREE T {49 QA/QC » £ MOUDI K Dichot fIfi i ~ 52 BbeIE + JEARkHEE -
)R | IEARARSE | AR AR R S - ST [ 101 R
SR E AR B -

3.1.4 BEFRBSTTTE

AT FTEREE 2 R RN EA/KAMERERS BT () 2R BT Rt kT
T3 > Pl R T 8 25 Rt 172 (IC, Ton Chromatography, Model 120, Dionex
corp., California, USA) » H 2534 F1 Fs lonPac AS12A > Sk FHL &
F'~ CI'~NOs ™~ SO » [t -3 47& # B TonPac CS12> A A3 47T Na™ NH, ™ ~
K"~ Mg* ~ Ca? ST o [T 5341404 2.7 mM Na,CO5 / 0.3 mM NaHCO; Fifi i
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RHETRIE Ryt » BRI EAE RS E) » LIRSS IR HaCOs (K
FREEVERE - RPN S e HEE B E 2 &R - DS EIERIR - RERR
5 1.5 mL/min ; [MF5EEF3HRIEL 20 mM Hislg (Methane sulfonic acid){F £t
S > AEANEs 1 mL/min

B EH QAIQC
BEREVREY
IRFESHEEEAR Y F ~ CI'~ NOy ~ SO~ ~ Na™ ~ NHy " ~ K™~ Mg® i Ca*"%%
B TR A HEIT ST » AR AT G S LU B 1000 mg/L #JF~ ~ CI ~ NO3~ ~ SO
SR ErbamE T T (High Purity, U.S.A)%S% K 100 mg/L (g Na™~ NH ~ K"~ Mg™" -
Ca?" RIS HE T4 5 (High Purity, U.S.A)AT » 15 Bt B AR BU S F I 0
O OB R 1~ 3~ 52 10~ 20 ~ 40 ~ 50 ~ 60 ~ 80 ~ 100 ppb (ug/L) LT
FERIERAE L TR ABE T BT B ESR LB AUKE e 2R TR,
ECEIENE R A T TS « AT R i s PMs i1 DLE 10 BB 28t
¥ PMo 2RECEL - —RERER DA & B PUS SR SRV T EE 2= (A1 PMyo ~ PMas)
FRLAAES T E & gt PMyo ~ PMys R {SHU/KATREET- MO - LB T 2 ey
R* {EAZE AT 0.995 « [ 3. 9 fa EAREEITAE R - FHE A& H R (EE AR 0.995 - 55
SNAWFE A AR AT 2 Fi > B EHURAE By 10 ~ 40 J2 80 ppb ( pg/L)MVEEAE A
RAE R B EORE » DR EHREGHEA - EEE L& REAHE R
FE BTEARE 15% LA BHIAEH B ERELR - —iIER MR iTAT S HE
R E L
723, 2 B E R BG4 BRI [ B ER 2 F5-6.78 £ 4.49% »
AP TR AE15% -

auy
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1.4x10° 1 1 1 1 1 1.2x10° 1 1 1 1 1 6.0x10° 1 1 1 1 1
, 14 F B 4 A Cr L {1 4 No; 3
1.2x10° - y=13021x + 5824 B 1.0x10° y=10553x + 3778 - 5.0x10° y=5316x + 4264 B
A R2=0.998 [ 4 R2=0.998 3 R2=0.998 M
1.0x10° - B0L10" i s i
4 L .0x10° 4.0x10°
= = =
£ 8.0x10° -1 - £ . = .
= o 6.0x10° 1 - 3.0x10° u
£ 6.0x10° - & 1 I~ 1
OlE* 1 [ 4.0x10° - 2.0x10° -
.0x10° =1 -
2.0x10° R 2.0x10° - 1.0x10° -
0.0x10° —T—T—T 0.0x10" —TT 0.0x10" —T—T—T
0 40 80 120 0 40 80 120 0 40 80 120
ion concentration (ppb) ion concentration (ppb) ion concentration (ppb)
2.5x10° 1 1 1 1 1 1.0x10° 1 1 1 1 1 6.0x10° 1 1 1 1 1
| 2 sor | I Y P | { 4 NHS
" y=2031x+3079 A " y = 8640x+13883 5.0x10° y = 5670x+16825 -
2.0x10° _R2=0.998 o 8.0x10° R2=0.997 ] R2=0.999
] ] 40x10° -
S 15x10° - S 6.0x10° o - 5 .
z z s .
22 22 22 3.0x10° -
3 S R S |
& 1.0x10° - & 4.0x10° - =
2.0x10° -
4 - S A
5.0x10 2.0x10 1.0x10° =
0.0x10" T T T 1T 0.0x10" T T T 1T 0.0x10" T T T 1T
0 40 80 120 0 40 80 120 0 40 80 120
ion concentration (ppb) ion concentration (ppb) ion concentration (ppb)
8.0x10° 1 1 1 1 1 2.0x10° 1 1 1 1 1 1.2x10° 1 1 1 1 1
A K | A ng | ]l a Cap |
y =6090x-3152 [ p— y =16675x-5743 1.0x10° = y =11124x+13773 =
6.0x10° = R2=0.998 A » ox R2=1 4 R2=0.998

8.0x10° -
b s 12x10° - S ]
= = = .
22 4.0x10° - = 6.0x10° -
= = =
> o 5 > 4
] A~ 8.0x10° -~
4.0x10° -
2.0x10° - . ]
4.0x10 2.0x10° 4 N
0.0x10° —T—T—T 0.0x10" 0.0x10" T
0 40 80 120 0 40 80 120 0 40 80 120
ion concentration (ppb) ion concentration (ppb) ion concentration (ppb)

3.9 JKIEVERE TR ESR(LL 2012/10/15 L)

% 3.2 EIEERSIHT(L 2012/10/29 231

Al g — 10ppb — — 40ppb — — 80ppb -

(ppb;x SRR %R EHDERE H%EE 2EE ¥R
(ppb) (%) (ppb) (%) (ppb) (%)

Na' 10.24 2.42 38.99 2.52 78.19 2.26
NH," 10.26 2.64 40.1 0.26 80.37 0.47
K" 9.7 2.95 37.98 -5.04 78 2.51
Mg 9.41 -5.95 41.2 3.01 77.2 -3.5
Ca*" 10.45 4.49 37.29 -6.78 79.99 -0.01
F 10.41 4.13 39.22 -1.96 79.7 -0.38
CI 10.32 3.24 38.89 2.76 81.21 1.52
NO;y 9.84 -1.63 40.83 2.08 80.42 0.53
SO 9.88 -1.24 39.99 -0.03 81.02 1.27
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T AR

ARBFFZE 2 755 AR (method detection limit, MDLY{FH ¥ £CHI#52 MDL &
VE R TR » J7EH I R R e A R S E AR » S SR I
MM 3 (SR 2(S)/E By MDL {8 « HIi4 1t MDL {E Rk AZEHUH: 2~ K
TR MDL » EAURER kG B> MDL RIZEESBIE FIResssts - e s
30L/min Hy MOUDI Jzfi & £y 16.7 L/min HY Dichot £5{31] » 453 24 /NIF R 2
53R E 432 K 24 m’ o SEETF- T EEAIREIRA0E 3. 3 BT -

% 3.3 BT Z AR -

F Cl NO; SO~ Na' NH," K' Mg®* Ca¥'
_— R 2pg/l 2pg/l 2pg/l  lpg/l  lpg/l 2pgl 2pgl  2pgL  2pg/l

1 1.93 1.91 2.18 1.02 1.03 2.05 2.48 2.05 2.19
2 2.16 2.15 2.15 1.08 1.04 229 2.49 206 225
3 2.22 2.13 22 1.01 1.07 2.06 2.11 209 218
4 2.12 2.05 2.22 1.09 1.15 2.22 2.11 2.11 2.13
5 22 2.16 2 0.96 1.15 227 2.10 2.14 2.20
6 1.84 2.13 2 0.9 1.12 2.30 2.09 2.48 2.24
7 2.08 2.21 1.85 1.03 114 228 2.03 2.22 2.33
Ave. 2.08 2.11 2.09 1.01 .10 221 2.20 216 222
S.D. 0.14 0.10 0.14 0.07 0.05 0.11 0.19 0.15 0.06

MDL pg/L 0.43 0.30 0.41 0.20 0.16 0.33 0.58 0.45 0.19

%
M:t?g[/?éf 0.0003 0.0002 0.0003 0.0001 0.0001 0.0002 0.0004 0.0003 0.0001
Dichot*
ug/Nm3 0.0005 0.0004 0.0005 0.0003 0.0002 0.0004 0.0007 0.0006 0.0002

* Dichotomous#IMOUDI &7 * 220K 30 mL » FRERRE 77 A 5516.7 L/min B
30 L/min » £AE24/ N 2 AECHIFR PR o

B R %
FERPREETR A Ao F A ik SR DU PR B KRR - 18 C HYERER N RAF - £
ok BB ERSCAETERDRIEAE 2181°C RARENRIE 3722% 2 )6 IR AS N #E1 T3
B RFRIBARIRIL B2 e 2Ky > DIECRERAFEERAS RV IEMEN: - FEEIR &
JEAREVIERY 100 mL Zgsth > JIARESIIK 30 mL » ARG E R EZE T 60 47
# o RS RR o REAE IR DB T AT A TR TR o AT

TR
FUR & BT AR RAT L IOEI T2, RIS E R A » T35
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BET R STRI TR AnH /K HEETIRIE Cr (ppb) > ZEHURZAGHRE (L) » AR
SIMTRE R AR I T 2 R Wi () - TERRBERGRIY 2 FASHEERE Qut (m) &
BT B BURZE RO KOS B T SRR Cy (ng/m’) > 3HEA A
e

W,=C xV, (3.2)
W,
C =— "1
£ 0, xtx107 (3:3)

Hot Cy Ry oL /K Vel T 8 BB (ng/m’) - Wi R I ERBR SRR BE 2 53 T i
TR E(ne) - C RZKIETERE TR/ KR &TE(ppb , pg/l) - V) BZEHURAGTE

L) > Q Fofifkes Z RARPREAS UM (L/min) - t R ERELEH] (min)

KSR T T

P T-T L L Gon ratio) 236 B P RE T4 BUMEELER] (A)RLUBHET -
R (O) - HE MR : (VRSEAD M T RECRIEE 17 Q9]
R B M B B DL 5448 B TS T - FAT M Tt o B 1
0.75-1.25 2 1 AKIBIEBETHI ST 46 B BB BRI (R R0 - 3Bk
AKSEIERETRE - BIET 2 R » SEARIT -

C=[Na"]/23+[NH, J/18+[K1/39.1+[Mg*)/12+[Ca*"]/20 (3.4)

A=[F/19+[CI'}/35.5+[NO5]/62+[SO,*]/48 (3.5)

Ion ratio=A/C or C/A (3.6)
ZEE AR 7T

Fo T HERRIUE LS R PR B A2 A 2 HEA LB E 55 » NI HEITZEH
SITESR - ZZAEREFELT = ¢ ¥ 30 mL BAUKE AMBRBARZEH - DA
FALF A 30 mL BBEUKIAZE BB JT7A22H - MUEREEA 30 mL #E4l
KA S22 IR RIR G221 - LU IR s 2 /KiB =01 60 77 # > FH2L
HET TR TR LR > BTG ZEBE - & 3. 4 RZEAikanlllilZ 4558 - 75H
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ZEHE Ry ND > FAZEHRVGEREUR - REM KB VERETHRE BRI 0.5 ng/L
(ppbw) - BB 22 FUAEUTTE - FrA BT AVRE SRR 1.0 pg/L » B52E iy E—
B R BRI A R - oyl 3R = (EAEA G R - SRR RE AR
AR B2 AR - HPLLCL - NOs ~ SO,” ~ Na™ & Ca”'#is » A{5{EH
3.0 ppbw » BUREA(EZ B REHVEES T -

LL Cass et al. (2000)fE A {EHD & & AT ECRORMRIERERAE R - H G E@TORT
KO BRI LR 1.5 pg/m’ 27 (RS T 24 /NRE > BRI 3R 30 L/min »
AR AR AU SR ORI 65 ng > BUE: 0.5 % CRSAGIRIAVEE T B ZEEBTAZ ELIt(E
)R 0.17 ug JAA 30 mL GRS - B TRELY Ry 5.7 ppbw (AR A T RE Ky
0.0075 pg/m’) » ABFFFELAIL (ETE Fy22 BT BRIIIRIE - & A 5 ppb $LRMUE A BE
TR BURARZI5 - S P ERIEREIR IR Z 5 R A -

7% 3.4 AR EREE SR (BEAL © ppbw) °

.. b e BBZE P H7E FH 572
wE A BRE RS % i

BT . . o GirHErmmE  (hUpfiss  (Prefs
=8 ZEH Z=H n=28) n=24) n=24)
F ND ND ND 0.31 ND ND
Cr ND ND ND 1.23 0.82 0.86
NO;y ND 038 0.88 2.57 2.14 1.95
SO,* ND 041 0.96 2.89 2.60 1.81
Na* ND ND 0.35 1.10 1.49 1.45
NH4" ND ND ND 0.37 ND ND
K" ND ND ND 0.83 0.56 ND
Mg ND ND 0.56 1.72 0.98 1.06
Ca*" ND 021 0.74 2.39 1.01 1.09

3.1.5 OC/EC E BhEAFEHI

ABHZE (5 ) Sunset B B = 45 fE Y - H B BB OC/EC 73 174 (Sunset Laboratory
Model 4 Semi-Continuous OC/EC Field Analyzer)$ ¥} A S 0R 5 Y 1405% K2 T 2 bk
AR RS 7T BRI 3T (A0 813, 10F 7R )SunSet OC/ECM TR H i/ D8 AT LU KR
RIZHVOCKECE BT H BB NAVELS - S4B HUaGH R F 2B LIS BB
ELREAMTZEFT(National Institute of Occupational Safety and Health, NIOSH)AYZE
5040534 775 R R
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3. 10 Sunset Model 4 - H @@ BB (5 TN -

Sunset OC/EC & FI &/ NRFHE It — B8R - RSRBATEEAZ T ZArg
Jei i —{HPMas SCCHeE\Z5(Sharp-Cut Cyclone) k. — {8 &% M #5158 7> et
(VOC denuder)(E3. 11A7R)53BIRBRRACART2.5 pmiEyHiofi LR rTRE S 8oi A
Pt AT R THEAY SRR A TR - 4 Ras Z R (ERUE 8 Limin - ER(ETEIRAVIREE
HRFf] Ry 45773 - RSRPRRLHE A BREs 1R & B ELAE 1.6 emA A 3R | > A3
A Fs1.13 em® > SR SE % 08 A ARV A4 E B (purge) - 2 %17 ZILANIOSH
TOTHE#ET oM > itk Ry 1557 8

3. 11 [ESRSTBlES

Sunset Model 42ANIOSH(1999)/\ 5 Jthermal/optical transmission (TOT)4%3#7 75
72 R R « TOT {51 F WA P& B Y TR0 S AR [E] AT RAS R R 70 1| & R ok A
fi KT 2R - 55— TR B AST 2 R R EUURES » AR R Ao R ER A2 600 °C
K840 C » W B HIVARALEY) S EREYFEMnO 2L 5 CO, » FEEHIES
HIMEALSME (non-dispersive infrared , NDIR)(H s (U ARE T COATE & » H
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COMEBLHRRETFTEIRIVEE (ng) o FETT R - ASLER R R & 5Tt
F840 C 21 HFEES50 C - i HAFERURASHL2 % 02598 % Hel IR A R
2B ATERE T AIEAESS0 C o EEIEEEIEASAR % 02598 % He)iRiR
FETCRBREEBCOMEI T - FEHCOMNE M HMER TERITER (1) © i
&y B AR T R REVE B FR BRI A RO & » AR ISRk A e
FITTZERRAVE BHE (ng/m’) - LA AP RS TEREA B A EEEN
NEEMES40 COUTHAEZE - IR — P& B A2 i & WS BRI e
ERA NP AEEYE -

3.1.6 PMF F3 775

Positive Matrix Factorization (PMF)

RBRETIIRLHACIR > 3R B AR R S A AT S B R L ER Rlef Bedz - A
F4% 51753411 PCA (principle componemt analysis) ~ CMB (chemical mass balance) &
PMF (positive matrix factorization) {77341 o 18 EL&uaTI77A K S8 FIAE R SRHRLEY
ACFAEHE » #5 5 R SRORL Y AR R 25 A =R Z EE B AH R 1 - B —(EFR fE L
I B H 2 S B RIBCRIVA R TR - RT3 FHBEAYSCE LA PMF J5
EH R % > RO B ML H AT A 20 PMF 3.0 AR 2 &E A T 8K
(http://www.epa.gov/heasd/products/pmf/pmf.html) » 53745 G2 732 U E R E T
ETH -

PMF YA A R E AR E & SR AR AR AN HE P () 9 e ol PR 7 35 R B P
(factor contribution, G) ~ [N T-H5&UEH(factor profile, F) K 57EREFH(E) - A1 FA7R -

P
Xy zzgikfkj+ez]' (3.7)
k=1

ELof xy Ry XAERE TR - (RRIVER B EREATS | [EYREARE - fig B F
FEFEPHTTER - HARER S k53R § [MYRERE - g AR G FHEREE
FEPTER - (ARVER RS b 53R 7 ERANERE - oy REZIERH(E)
FEYTe R BIES j (BT ES (B R = E B TRHIE 2 22 p BT -

70



BEE O WRINE

PMF S8 [EI R T2 (B % H {525 H ek #(object function, Q)UZ#Y -

/E\:/_\E%/m °

g@=§§{éz (38)
Hib s Fy S FRHEE (funcertainty SERESPATTE R » (eI EFTAE - BT AL
BB AT © PMF JEELAER b T O E%(Watson ot al., 1979) -
1L &SRR S E R
2. A R R
3. A AR LENE 5
4. TR (L SR R 5
S REESL IS — TR S R BT 2

ST I 77

PMF T 2RSS SR R S AT AYE S AR T PR (S HVEE R - H 2 &
2R R~ o BT A B 145 1 9 28 (8 S B m] i FH AR I 2 7T 24 TR HY FE AR T 2R (trace
elements) - Z SR EARFERIRSY > 2 3. 5 Re SECOR P BHE DS ESEI TR
FTEIERY T PR » A S AN 1~ th e e AL R0 > BT o
AR NPT Y T A -

% 3.5 BARA T HENR E TR -

A BHOTR SERR
HFREE | AL Si, Ca, Fe, K, Cr, Marcazzan et al., 2001; Al-Momani, 2003;
T Mn, Ti, OC Singh et al., 2002; Swietlicli et al., 1996.

Marcazzan et al., 2001; Al-Momani, 2003;
Pacyna, 1986; Manoli et al., 2002; Singh
et al., 2002; Monaci et al., 2000; Swietlicli

Br, Pb, Cu, Fe, K, Zn,
SHEEHERL Ni, Cd, Ti, Sn, Ba, Mn,
OC, EC

et al., 1996.
THEHE Zn, Mn, As, Cr, Cu Marcazzan et al., 2001; Pacyna, 1986.
KN Ew  Cr Singh et al., 2002.
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KR BHETER BN
Cr, Be, Co, Hg, Mo, Al-Momani, 2003; Pacyna, 1986; Manoli
A EEREAEE  Ni, Sb, Se, Sn, V, Fe, et al., 2002; Singh et al., 2002; Swietlicli
Mn et al., 1996.
oy Manoli et al. (2002); Swietlicli et al.
fE A As, Se (1996).
Pacyna (1986); Manoli et al. (2002);
G TS Zn Singh et al. (2002); Swietlicli et al.
(1996).
Fl B A Fe, Cu, Sb Manoli et al. (2002); Weckwerth (2001).

SRR Pb
SRIHPRIEE Cu

(Fe, Ca, Al, Si, Mo, Cr,
Mg, Ni, Zn, Cu, Mn,

Sr, Co, Sb, Ti, Pb)*

(Ca, Al, Mg, Si, Fe, Ba,
Mo, Ti,

YRR Sr,
Pb)*

Zn, Cr,

Swietlicli et al. (1996).
Swietlicli et al. (1996); Manoli et al.
(2002).

Wang et al. (2003)

Chen (2002).

*. Abundant elements.

Pr T DA EAS MR 2 > Al BT 73 #r #(lon Chromatography, 1C) 34—

*#@ NO3
4 A AR KI5 E -

SO . NH, ESES F S PMF H534 - NOy B L ki sa e
SRR « YA R TS

MR Eg - Hp

bR B S AE SR AR Ry — IO T A AR - SO« [FIfR R bR EE A2 2 B

BT — > Al eV INRE B IEIRAE A ~ TSRS
Ry RZACIRCEE ~ KUME S R ARMOK S EEA 2 PMys i hiL o
HORHEE A ROk s - oML AT TR E
NH; FEb B2 B i B 1 L SR R o Ry

Wi R B3 1 S B 1 E
B EZER ST - NHy FBEHEHCEE -
R

WRIGEER IR R TR BE AR -

AR A A RO

—HEHEAUEGY)  HRAKIFEA IR K EE) -

5 &R (Organic Carbon, OC) % 7T ZHi%(Elemental Carbon, EC)[EIfE F K| PMF
BELTT AR TR EZAEIE RIS 2 i & A A YR IR - Tt
ZhRARZHEHE [ ES - kAN 20 nm~30 nm [ - (HEEPRTRRE
LR R HITA-#GTE EL (surface-to-volume ratio) Sl MERRIE » AIAERERU KRR H 2 1%
REELHAYESE S - BE FEE AR TR A S S » RRTTERK
Hr EERR TR - MAIRATEIEE RN AR HIEN TR TE R -
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RIENFEE

PMF R2 2 THy 5253 Ry AT (base runs) I F i {EH 734 (Fpeak runs) jiZl 8% -
Hep g BIEAWEP R TR - 2R AR RAETRE AT R AR -
BEAN - BERSPERRR T oA aE RS - g te it —(E FACHI BT Z AR A T8 E
GFIEEY dQ B > M2 dQ (BN Ry FEAE o DUBTHEMAINE PMy s 2 SRAREER
B> a12% 3. 6 Ay > AWPFEEEE 3 2 8 [HAT#EI T Al hlS EIEEE AR F
IEE(E T ATHY dQ fE » AU (non-converged)I1H5it% - FERBE T PR
(K dQ {EATEAAVACHREH R 5 > #UEERE 5 (EACRN TR AT tHAVEE R A £E -

72 3. 6 FUHALE PM, s BREEE R~ Base Runs 1 Fpeak Runs [y dQ {EEL# -

R85 dQ (base runs) dQ (Fpeak runs)
3 1.36 5.6
4 1.039 10.8
5 0.998 15.6
6 1 50.5
7 1 45.8 (non-converged)
8 1 69.6 (non-converged)

AMAFLEEL T » WA ERIRE B EEERERE R - ARETHE
ZEREITATHIEY dQ (HE & &y 1 > SEEPHHIR N THE - st AE A
&7 FIE{E 3 ATHY dQ {EZCHBAFIER - LUBTHIMINS PMo, ZERESERL BB > 402 3. 7
FR > 3E45E 3 2 8 (N7 - ZREE I ATSEIRVATA dQ (ES R 1 1 F IE{E 1T
DU S FEN TR ATEE L 2 dQ (Hi/) » BOHH NG PMo. B 5 fHIN -2
T PMF o347 Al 13 2 FERVER R -

7% 3.7 #rHE IR PMo, BREEERHZ Base Runs Al Fpeak Runs dQ (B EL#ES -

R85 dQ (base runs) dQ (Fpeak runs)
3 1 31.3
4 1 18.7
5 1 17.5
6 1 66.1
7 1 79.6 (non-converged)
8 1 113 (non-converged)
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PRk #i(Conditional probability function, CPF)

CPF Fyat A i oL [ A5 [ N & AR T = ek B AR — e R S e — e JELER Y 15 00
SRR - CPRHYE TR TR (5 FIPMEFE T B EIHVEE 5 B8 RGO B RCE -
GE PR HURERY R A R B RS - KBR/INR2S YR RNE KRR/ N Im/sHYE R} -
AL N A G EAE S A 5% AR Y3 (Watson et al., 2008)

cpr =" (3.9)

Prg

Horfrmy o Fs AOFENAE B B/ NEVERH B > AW FE(E RS NEEE Ryl mi/s » my By
NOFENRIEERBER - K 7B RREMENER - CPREEME RN ERE
MIESACRE R E T o AWT7E o121 B FERET - S5 — (530
J& o BB RIS AT B Y R A dg 25 EUBHE] - - fhEBEE B rE TR &
JEFE AN CPFERY AN » SR ERZACH L ZHEROT A -

32 ZRPFRAKABAUZEE R ERNFBE-RERCEHEELE

(LA-ICP-MS) 3 e latH5e

AIAFE Mk SR Y AR Wit » — T2 DS S - BB S BB
1 3t4% (Laser Ablation- Inductively coupled plasma-mass spectrometry: LA-ICP-MS)
FIFH S SRR LR ah > 55— R AR L% - BB A S BIB T 434 > 1
M7 AR E Ry A ICP-MS 3t s i s @ 2% - (H I RUR M AR - Sl
FL2E(Nebulizen) R FHADH LR SCAE LRI % - HLEA RIS - R ar:
TITTEER Z I (Aerosol)fiiik 2 B A% (Plasma) 1 » B i 2 B0% » &L HH — 2 G 08
T R AL LS SE - KB R o TR PR E IR T - FAEE
S (i AHREEE(Mass spectrometer) » it &5 8 77 (Mass-analyzen)iRf 2555 7
‘B {df b (Mass-to-charge ratios)” {7 DA#T{% - FFLAEEF- (53428 O DURORI - Sl 3E
TETEZEMRER - LTHE—SNEE8TE

i
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3.2.1 LA-ICP-MS 43 ¥r&e it

Ha b B AT eSO b RUR B B8 - B beas e DIERS S
A FELICP-MS Sfr @Ry o 1 LA-ICP-MS 2 & St AR 4C R B Y
FEREEE AR ER - B Ar RRAEmECE ICP JEJEE - 1E2L ICPM-MS 7347
AEAE IR A LU AR TR Ry - HRATC 3RS E R i TE M
R E ~ BB RADEHEA - AEME - PEE - KEEN Bk LA-ICP-MS 4}
W40 INAA ~ ED-XRF - PIXE ~ TOFMS J SIMS % © 2% LA-ICP-MS J5,£57E 90
FAWIBHIG M AR B B A (Gray, 1985) - JCHIZ a0 T AL A 2 &5 5 AG(Heinrich et
al., 2003) - Z &R IEFIAEELAN 5T - BI40 - oA S Hoa R e KB BRI S B RE IR
S5 AT HIEE R At T 2 R T 2R DARR AR S IR FR SR - Wang et al. (1997;
1998; 1999) & Tanaka ERAEL[E|[X (Tanaka et al., 1998; Narita et al., 1999 ; Okuda et al.,
2004; 2006; 2007; 2008) Lk HfE A R Rk < Bt 2 774 » Okuda et al.
(2008)EE 2 FH ARFH T AL KRGk v~ M E B8 - HBURE S i £ /Y554
ARG o BRAh » AN AT TEF R BB 9E BRI RELE T » MR EFARE - B
A TR RS AT B & B A E SR S S S RUE R S AT A Y
% e

Laser —37 i light amplification by the simulated emission of radiation * F[I5%
BESTH 2 B I OR IR SR - ' IS ST S (b EEHf COy laser - U348 A1
FAEH (Nd:YAG --Neodymium:Yttrium Aluminum Garnet laser) 2\ #4 3% ¥4 25 5
(Nd-glass laser) » DLz #5325 5 ( Excimer lasers) o AGH5E 5 A2 Nd: YAG
213 nm (New Wave Up 213) » ICP-MS & VUfaA+: L fEHE & 547 E 53 (Elan 6100,
Perkin Elmer) H#f2 HAHFEAERELIE 3. 12 fR -
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Sample Observation
CCD-Camera / Microscope

Beam Manipulation

2
wirror/ | [: Laser | lmterface o Spectrometer

i'—@—- [

e “—Focusing Objective [

E I= =1 \'\:_(Ip A \I _',

@ ™ e | —_—

2 L'_I ) L ) I
(=]

= —— Icp I

E‘ Ablation Cell

with X-Y-Z Stage

Figure 1. Schematic set-up of LA inductively coupled plasma Lmass spectrometry (LA-ICP-MS).

3. 12 LA-ICP-MS 4H#E R85 R Z B ( Giinther and Hattendorf, 2005) °

#Z LA-ICP-MS BAFFZ i BE » S5 TR ~ ERRIRI LRI #HE
B~ R R R - B BRI (P AR E  BROR) ~ TR NE (K
BIHEARIR » BT DR RHEA AT ~ wTLLT Az ) ERVEERIE © B
b FITAERMEANREERE ppm HF ppb 4 0 EFEAETTE - BEARE - DUROE
WARIMYEZE - RN EAZEHE EAVEBLR M - KRB AR —R LS A
TR ~ il - REARE - ZORWYZIEAR EAVFERIE > RRI A oA - (H5S— 5 >
ZITEINEA — B 8T E 57 {B(Elemental fractionation) ~ HE{% Z A EA/N
SRR S A —  FAEMERAE M E R Ema SR ES - (B
AR R R AT B VCBC HUARZE e AR T E 8 2 (R (Kroslakova and Gunther
2007; Garcia et al. 2009; Hu et al. 2011; Koch et al. 2011; ) - JTZEEIRSE FHEHalgEEH A
JRARRERLA 58 3 b ~ #EEMEAY (GTRFFHIE: - BRI B HY E i8R &
PR AV E A FFEAR - L - Bl ETERS IV E - T o HEREE
AW TE e Eh - 4K T N A 2 SR TR S DU [F A 2 R A T
7 e

THRENTTTHAE P (Hsieh, 2011)LAEETFUEEEE 825 (Electrical Low Pressure
Impactor » ELPD{EHTPTHIEERAE » FIF LA-ICP-MS Z3HTig4k R IR 2 K m s
TLERTT » AR TR BRI DRSO TR AR 2RI T EERIERE
&% > A E Tanaka BRIV =UEE A48 Wang et al. (1998) 5 - 2 FilJR g DL
B 8% Fes 25 SRM1648 HURAREEAE M o FAVIHSC A BREE Koot B2 b - 40
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ELPI A7 Bk R IRAR i A1 20Tl setE: > DURAT ARSI E SRR i 2 B
BHEERANTAE -

Brown et al.(2011) 3% ELi# 7 =ff LA-ICP-MS faE4RAY 4S5 - —FRE e
EVRORAEZE FURAR L > S2IRIR (0 5 S4NRITE J7725 2K NIST AYERE AR B A 2
MR FIEEBIR G S » 53 Al ERRCHE R FOSRTBE b o o irss BRI —
TEiR 4T IR E - (2R P E AR M LRUERE & AT s (MW-ICP-MS) Y45 5
A ZSE « Wit - SCHEEEIBL LA-ICP-MS TR BB AR » ZAE B ER 5y 4]
HEBMHENREGERTERS -

AHSE R DLEE B 48k 2.4 (Laser Ablation System, UP213, New Wave Research,
USA)EHETYE LG AiG  ELHELLEE ST RAE ASHBhig R RAS i B LB oA -
It 777AEE MW-ICP-MS BG4 5 ] H m] 4 o0 48 26 il g B P B 245 - 8 3. 13 /%
A 7T B R AV B S R bR S BB AT E L4 -

3. 13 LA-ICP-MS FCE[E > A&7 KBS FIEhZa - A7 BB -

Fo T LSRR AN [FI BB I R R AR ARIFZE ARG AR 53 B #3 (Small
Scale Powder Disperser, Model-3433, TSI, USA){&Ei8: S48 5, DU 3K H A8 e A Hh
HUERELE - 15 R S I EIRRGE N R P DA R S i
R RN BATER - 5205 HATFE SRR L -

BEAE SHE S T AHTE] - BRI E R EERR S A E R R R T AR
GEIR - TEHETTOYIT 2 A e 1R SR Y S TH S OB T i (L ERR G 2R AR - 47
MY TS AN 3. 8 vk -
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% 3. 8 LA-ICP-MS J3#ftiF{E i 28 -

Argon Gas Flow Rate(L/min) 1.2
RF Power(Watts) 1250
Lens Voltage (Volts) 7.5
[CP-MS Analog Stage Voltage (Volts) -1950
Pulse Stage Voltage(Volts) 1250
Scanning Mode Peak Hopping
Dwell Time (ms) 100
Detector Mode Dual (Pulse & Analog)
Wavelength (nm) 213
Ablation Rate (Hz) Aerosol 1
Ablation Rate (Hz) NIST612 10
Laser Ablation Spot Size (um) Aerosol 40
Spot Size (um) NIST612 100
Fluence (mJ) 2~6
Scan Speed (um/sec) 15

3.2.2 FariE AR b

AWEFEE L CEM X E R4 7E 2 5 B RE R DR A E % 9 (MARS Xpress, CEM;
Corporation, Matthews, NC)ARHETTHARTEIHE - RARGLEAE ~ 22 ~ ({55
HEABIHE DV EEE (BT EREE 14-40 [HEEA - BEABGURIE % PAR#
FAEEMEH BN O I B E SR (200°C)AGEITIHE - ek A BB
ZHAEE - (Rl BT IR E 8 (M =5 LA PR B By 22~ FTRHYIHTE
ETEEMATLL 1.5ml HNO3 (MERCK,GR &) il 1.5ml MQ-water ACF L © (F 5482
Atz > L MQ-water fREH{EE B LRI IO BT ATRABEAACEEE B> JILA 1.5ml HNOs
K¢ 1.5ml HF (B Ry MERCK, Ultrapur S£8R)#EFTIHAL

R AIE - FEHEERL - MR AE S 2E - GRIFFHEICMEERZ
R IE o TAEZ RV ZE TR AR (S BB IR N R ILRE S R A
HF » G¥f ICP-MS HYERR R SUE IR - R4y & A1 S MR 22 i 2R i S
AKESRE > RSP —4HEANE - B HNO; B MQ-water » DUCKERS &2
AR AR L HETTZER SRS SE IR ] - S PEERAYTHRIEA LR 3. 9 Aior -

FRHASE R Z BB G IILA 2ml HNOs(MERCK, Ultrapur) FEA{ L HA AR
EUREPERAHIR] - Fr 228tk - RFEARLL MQ-water Jhi ~ R IIPIEERE Gi(In) K2
TERE 20 A 1% > BIAfE ICP-MS 73#f » S59MER—HtRKER T 2/075 3 (#H
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fezEa AR EERBEE T mERT > BEFRTEHCTEESZSELR
SRM1648(NIST, USA) LARECR & B K & RAV A (B -

% 3.9 FHGEAUH LAE E B PR AR

OB DR (W) | B EH DR (%) [T Hi [E] (min) D B2 (C) | HIZAEF [ (min)
B | Stagel 1600 70 10 170 18
Mk Stagel 1600 90 8 170 7
’ Stage2 1600 100 7 200 20
4 | Stagel 800 100 7 15 80

3.2.3 ICP-MS

BUER G EATE R S BBIE R E - IR - FBEES - S
B R E L METTR T o T HETEE -~ aIERENE TR SHER -
EALRIRPEREAN RIS - S E - A8 - 3R - 548 - 5 'bh -~ 135§
F o —RIMNE - ZaxlEl a8 EEE T © B ARG - REMSESEEETR ~ L
FUA R o Horh R S BT TRV ED oy SR BLRE S B (torch) ~ BB S AT ~ HZE
Z i S EE(Lens) 5 (B REERES > AT ELFEVOREE ~ (H0HIRS S B R B Bl 24 ]
ea([E 3. 14) « ICP-MS S il T RS R E ol HE SRR B ROl Ty
BREET EEAREERES Ar BT BOR R TP Y PR B A A A A T
HAIEARFZHE L > ORAEERHELES - FEOERM NSRS  DUEH
REHT  FIMEFH LS TEAN D EERIN A R Rl

o

Yatuum Pump Mefacs

Systerm Control and
Data Handling

[=]

3. 14 POfifE: ICP-MS #Y4H 5% (http://www.perkinelmer.com/) e
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WE T 2= 2 DUEE & 8 4% '8 523 (ICP-MS, Elan 6100, Perkin ElmerTM
SCIEX, USA)AR AT HFELZ St LI (b as(Nebulizen) R AR A HUR AL & L BEA% -
LI RIS - FIP S RO HTT R ZAB (Aerosol)fi ik 22 5 (Plasma) - -
FronZBR - EH—RIIEER ~ o~ R - KBRS R ot
TR R IR T P E 2 S (F i AE R (Mass spectrometer) > Bl &
'EE5rifreas(Mass analyzer)i 2547 E {iLE(Mass-to-charge ratios).Z i3 LA
& » LB T ER Sl - WETZ TR ZEMNER - A R
EEEs > 2P AR R EHRD MEZ TR > NI EUERE & RS
BEA TR ~ I RE S A A R DA RS -

B EAE &R T Z Arg UIEA R (10 ppb, Mg, Cu, Rh, Cd, In, Ce, Ba, Pb,
and U, Perkin Elmer) 3R D G5 HUIRML -t B 4 E 27T 2R AR (1000 ppm
Stock Solution, Merck)iig &5 ~ BeAbIARIR £ ERE ZRITATE - HINMIERE
i KOS RAT RS AR HI EIF A & AT E 25 A (SRM1648) -
AT PASERE i (In) B SR G ER BRI - DR B2 B R P AR e s i A o
R

AT LURERE S B ERE R T TN Al Fe~Na~Mg-K - Ca~ Sr»
Ba~Ti~Mn~Co~Ni~Cu~Zn~Mo~Ag-~Cd~Sn~Sb~TI~Pb~V - Cr~ As-
Y~ Se~Rb~ Cs~ Jz Ga FEEITER » OITRFNSIRSEAT ¢

3. 10 ICP-MS SHFIF IS -

Nebulizer Gas Flow Rate(L/min) 0.88
RF Power(Watts) 1250
Lens Voltage (Volts) 7.5
Analog Stage Voltage (Volts) -1950
Pulse Stage Voltage(Volts) 1250
Scanning Mode Peak Hopping
Dwell Time (ms) 100
Detector Mode Dual (Pulse & Analog)
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3.24 WEEH QA/QC

l.

AT an E B N R F LA HIR 25 B0 &R -

2. EEEAEMRADL)DA ng/L FsBifi 2/ 3 [ H E=HEUE IDL —J0LIRTT
4% o IDL (REGE T 7 KEHIZE HIEK > DLE 3 B AR RAETR -
3. AEBIRLIZE BB AT E = R R ESTE 7T AERR(MDL) -
Hrp B Moudi K¢ Dichot HYERBRAGTRE 77 Bl Ry 45 Ko 25 YL REVIFNE > 4052
3.11-
%2311 JPAERHSIMDL) » B fy ng/m’ o
MOUDI, n=5 Dichot, n=5
(If filtrated air volume = 45 m’) (If filtrated air volume = 25 m’)
Al 1.11 1.81
Fe 1.88 8.38
Na 1.39 2.29
Mg 0.17 0.40
K 3.36 2.57
Ca 1.98 3.17
Sr 0.001 0.014
Ba 0.101 0.022
Ti 0.086 0.063
Mn 0.037 0.056
Co 0.002 0.008
Ni 0.034 0.059
Cu 0.042 0.053
Zn 0.159 0.049
Mo 0.007 0.033
Ag 0.017 0.038
Cd 0.002 0.004
Sn 0.005 0.059
Sb 0.013 0.023
Pb 0.025 0.028
\% 0.012 0.002
Cr 0.304 0.396
As 0.035 0.028
Se 0.041 0.050
Rb 0.001 0.001
Ga 0.002 0.009
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4. Tt AR NIRAE I (EORE Z BB - BTN TR L
(SR TR R A ) e B 4 T PIRELE (S 958 30% LA N RITAT e S AR BB 3
JE - Fees 2RISR & IRNAE BB Z 2 AR e 8 - B34 Balis ol - =]
KNI P E BRI R E SR FIA - B MR E R ZE 1A
R PIREE(E 5 WD Feds A M AE (Analytical performance) /& 75/ AR
PRI > R E AR AR Z NIEEAEE R TR R R ReR & - AR
BARFTA T LIE > FFEWHRER > WEFEAEEES IR BN R R - 1615
TR ES WO EEFEERE 2 - BB A S E RN
AR E R RE Z Bfets - RURTA IR T2 PRt an T BVERIE > DU
FIRPRALE TR HHY - B > AR AR AL S5 B R B
Z MR E RO TR AL MR - M SIS B AR L (T AT - AR —
BN E BRI BIVHEE MR e B 2 R (S 550 2
TR BGTEAE AR T AL (S 9708 30 %LU E -
5. B 12 /NEFEIRBRIG AT SR > TR AT EERRETT o TR TR BT
fE - I HEERRR T TR A AIRE g S A URIE - SUER SRR T fEE
BEEhAMOEEE -
6. ReFlEmmE SRR > FEHERNESTYILON FEEET - (FRIAERES
JRERRIE TR MR - EES o imeiEs 7 Eeh T o traE R
IS B TR WA e 2 HBE ISP O E 52 H 7 EE AR
IEREANTREARIEZ TRV -
7. EESREREX
A. DigEGZE AR E SRS RE TR R A -
B. & 10 {EES - AR RMETUARIRERZE 0 SRETRERE
% o 530 > IR ATTE - AP EICEROS R TIR R -
C. ERMEARZ IITERIGNNAECREZ 10% » SRIZAE 5377
RFHEE IR - HEMTA AR E QA RE TR A - 559
B BEREZERATR - 2B R EN N S E e E R E
THELT AT -

D. S TR R ELRZE HEAE/NR 2 5 MDL fH - E#BRESEAER
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12.

13.
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r 2 f&% MDL {EHf - AR ERRZRNISEER - 28 2 kM HE

oA -
FoBdze (5 734 £ R bfEs? Rl Se B S AT i AR th i 205 5 - N —
MR Z o TE - 2/ VFTREE—EL B2 Az Ak > HaztkanlZ8 iR
a2 ik an B e Frpa 2 - J77R7%E Bk on 2 B o Bk cn PRAAR R AR AR BT T
28 PRtk > MEERAEHUR an ok b ek oA [FI 2D BRAET TR - FEDASE RO ITAE
FPErT oA o oA DR B RTEE R ~ DM bR ~ RantiiE « I pa ERAN AT
B e R an(LCS) E LU Rl st [ Z B BE 774 ~ e M BB il
FREfT ot > it ansi /D& 20 (kBT — (M E B = BRI 1T -
[E]—HE ek 20 (iR ARt — REE T - HRIRFA R ERE 2 il - Sk
B2 BRI R TEE AT » BN AT R EEs UM PR E 100 8.2 5%
ol S - HEEST A E 0 w2 EEE LA EE20% LA -
FOIRH BR Z B i e SRR i TR D B A i > HLBICRIEAE 75~125% 2
HECEEEREH T BRI - FRRIIRLE L [FCR A E R E A
SR DR BT 0T > DARERE & 75 B SR A E U - TR ] EREA]
FRAE R DA HET T Y LAE -
MR o M) -
ISR i T ) RIS & AR s dR MEsE E A - Bl e MR 2okl e o A
IR TEEE - —RMEEWmE 5 (&2 0rESRARREA o T E R
LA 10%L0 By - ATATRESR A IR S M T 500 - [A)—HYVE 2tk B
to 2/05 20 (A A —EMREAE - DI S A IRE R TE -
AHTFE e A NIST SRM 1648 1248 225 anfifl Ry i A BRaa BB a8 2 (ki FRete
S MR AR RO (LR B BLRES ICP-MS 3T Z ks - HAER(CERERE
EIREREE)ANSR 3.12 - A HAEARAHEST ICP-MS J3ifly - s GRBiiriz - g
RI73Afr SRM1648 JE{LIEIR » [BIWCARDMEZ Y& AT 100£109 AN A RE4E4E 701 -
HSRIER 3 - —EEHG T - B 15 2 20 #EfEAR - WEES
SRM1648 -
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7 3. 12 ¢ 54 AL NIST SRM1648 3 #fai iR - BIREAEE(E S A tfE(E -

Certified value Accuracy (%) |Precision (%)
(ng/g) (n=35) (n=35)
Al 34200 96 3
Fe 39100 95 1
Na 4250 102 3
Mg 8000 98 2
K 10500 95 3
Ca 53810 108 2
Sr- 237 92 2
Ba 737 99 2
Ti 4000 97 2
Mn 786 100 3
Co 18 95 4
Ni 82 105 4
Cu 609 92 1
Zn 4760 96 3
Mo 15 107 5
Cd 75 95 3
Sn 124 108 4
Sb 45 103 1
TI' 1.9 125 3
Pb 6550 93 2
Vv 127 100 1
Cr 403 93 1
As 99 108 1
Y 13 115 4
Se 27 105 8
Ge 12 118 4
Rb’ 52 92 3

3.3 ARG IR R

RSRMORE B TR 5= R i k) i o DU 3 5 A SR EY P 20 F £ (Shin et al.,
2009) - QNS T [ ZE PR EY bR M oRr B TARR SRR Wi YR ~ |b#E ~ —F
{ESRBIE - #8 R AYFTFEaS SRAE A AR ARt Ay st B (i e ME A R > (R &
BEOIORLAE KSR T Y52 B R ] LA E G IR 2R SR (AR & (Park et al., 2004) © 7
fERG AT > 5 B TRENEREFORMRLG G BB TGN, B2 - N
JHEAn ey SR Al bl KR RIGUORE ARy M DL e (3 b b MY B AR IRy H R
ERITE - HATE R EBGR MR 2R EA R TTE - HEA R AR E R
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ROGCKLEY R MR B AR 52 - MRIZ R F R ST SRR R B B Es1E
AR RO B IME T e & B B M B BRI AT 22 52(2% 100 4F[) - Shin et al.
Q010318 55 = FE RS B S 53 HT#8(DMA, Differential mobility analyzer)# L E 225
377 8 (Qsn, sheath air flowrate)&F5H 300 nm FSRETKL » 3 DURH = BB 076
(SMPS, Scanning mobility particle analyzer)& I Ffrfi tH Bk 8 H RE 7340
GEREURH DMA Eife i Bk A B E A (dm, electrical mobility diameter)iRf &
ZHEKIAE DMA B BEIs N AIHES | (alignment) FTE2 2L » & Qun B/INEF - DMA Firi g8
CE YKL din BLARERISENY IS A SR AT G RIOR » (RIIE - AFFE Ry T SR AR A B
BECKL AP B RS M > R Y SMPS SR R RIS B A o R SRBEML A B H R 534

ST 2] S5 o P 2 [ 5 1 1 TP 3 1 0 4 XS R UK R B 25 (CNS, - mieroorifice-based
concentrated nanoparticle sampler)$4{f TEM #£im » WERZEHPH - MiiE R RELL
(aspect ratio, f)SF 2% - WEIZLH R E B2 R EHY DMA FrémsE i 5
1 K £E(NMD, number median diameter)fy7 5 -

BRI RIRELA

B AGWE 3. 15 AR > & AR uT5E 5 F S R D6 = 4 R (silver
powder, 2-3.5 um, 99.9"%, Sigma-Aldrich, USA){E i ZE 35 T ARG Zs K SRk » vk
EASHAFR 3. 13 DIEZFZERIE REDR RESH A &R S H85(MFC, mass
flow controller)#Z:HI1E 1.1 L/min » &8 38/2 BE(% < SRIVOKL A&t 28 A\ BIZR GG
JP B (ki ARl i 5 R (1 R B ] By 320 ) > AT RV AR [B] Qun MR > 9
15 L/min > DL DMA(Model 3081, TSI Inc., USA)ER#EH 30 ~ 80 ~ 150 ~ 200 ~ 250
J2 300 nm FYBRARSRORERTUHT - FHAE AR — & s E TRk YRS - R RllE oy
AHEA SMPS K A[E X AHEEHT CNS -

SMPS
(Model 3936, TSI)

Agglomeration l DMA nd
st Kr-85 2"°F
1" Furnace ™1 ponber (Model 3081, TSI) | | urnace

CNS

3. 15 AMERERHY B AR 2T -
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7% 3. 13 SROVRLE A LRSS 8 -

Type Dimensions Residence time, s Temperature, °C

Length:89 cm

Generation furnace 1D.1.43 cm 2.6 1150
Agglomeration chamber Volume:6.7 L 320 25
Sintering furnace Length:89 cm 2.8 25-800

1.D.:1.43 cm

EEEEITH - AE5(H F Z4EE B (Thermocouple thermometer, Model: ST-54
Type K , SUNTEX, Inc)& R0k 2 A4 & M g EEAE S 2 R s ilEd 3. 16 s o

BNEREURSUERE E ORI = B EL10C A -

1200

Generation tube Sintering tube

(a) ——1150°C (b) —0 - 100°C
—4A— 300 °C

--@- 500°C

Temperature (°C)
Temperature (°C)

-40 -20 0 20 40 -40 =20 0 20 40
Distance from the center of furnace (cm) Distance from the center of furnace (cm)

3.16 JRETMRISR © (ESEZ SIREWES  (b)EEdEE 2 EmE N -

HrimiHE - TEM 81 SEM (fUBEARSLHE A2 Fsrg 24 (LEEES - 40 NAS(nanometer
acrosol sampler 3089) - &5 A B {8 F 88 T BEIM SR R BIZZ ORI » 8 PRI U
SEAEH4E ERIAL BB RN e - IR AR FE (22 0 101 4F) - Kb
Fe IR b 3 TR 2SR Aok TEM K SEM A i U 5 5 23 -/ MBS £ A 25K
K E7 4 22(PENS, Personal Nanoparticle Sampler) » 41[&] 3. 17 fip7s » DAERZER BRI
USRTRITZ SN » 35 (E FHABFFThF 3 AIs MBS PENS R el Rk st IR 1 %
BOFLIETHE T T YA B AR - > A AR SR OB Ry oA B AT ot S
AR SRS L -
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HAAE

s

XR-5000
BAYH

3. 17 SMInEEES A AR PRk 25 -

TRIB R FAI R EE R BRI A B R0 IMNE S = PENS T AR
M EE A EES b o (SR EDH] o [EEREEIFHVHR/ER & f 0.3 L/min » ZEREREE
FHE R > SVREUNFEAS o Bt DUAR B DA 4 R BRI R Ry B ASE T a5 e T HH R
i 2 KR EESE(CNS, microorifice-based concentrated nanoparticle sampler)fit
s TEM 1 SEM in 2 F - DUERE RS MNESUE A SRk R Es © HEER
e e — (I E A — (R E R LARERS R EE 3. 18 B -fEARHZE T
ARERFE 25 IR & CPC HYH:(E )/ & (high flow mode) £y 1.5 L/min H#E/ERRIE N - A
FELENERE s 69 cm HyO « AR4EEIEIEE B — S LEEE 137 MR R
55 pm AYNETE) > A HAME B A o PEEGE TN E O AR S R S
N A SRR R IR R - EREEFFEMEE D TSI E — R PCTE(Polycarbonate
membrane filter) JEAR S HT4E - Bl o] B OR ok I e B B A RS -

%
Micro-orifice - ~ | Y Aerosol inlet

Cooper Grid

PCTE filter —

Aerosol outlet
(1.5 L/min)

3. 18 RAEEEA ORGSR EE -
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3.4 KL REs 2 A MRS

TERTEARIRRZE H - FRMTEEEL T H AT 22 SoRInE e Y WINS EEifrg A
Fo 4l B R i s sk - ME 6 T 07 Bt st E SR HME S eI ST -
OB T i A0SRkt 3 B H AT A5 DU e RE D8R (09 VSCC
TERERHU T WINS E8FF o Ky T2 BN 22 B ISR S > AR RSt
¥ VSCC eV E M M ETERET -

3.4.1 WINS %8I F VSCC R SR BB E R IE

RIAFEBESCIN B NS i AR B (oY WINS EEAR K VSCC JigfE|
e T TRCIE » AR AR dh 40 R B E AR IEEL S » DIMESI AR FTA R4S SR
AYIERENE © EAh » o mlF A I —EaR AR AR T (R B AR WO B 5 2 1B AR IE 45 SR AF
vt IR N e e T PG =CCIE R ARV E SN -7

AHFEA IR Y 0.7 £ 10 um HIRCRER AlLOs [E#G(QF-AI-8000,
Sipernat, Japan)¥f WINS % #F k& VSCC JgfEl s A TR » [ 3. 19 K Py E R
ZHilE - A0 3. 19 Fiw > ALOs (ki B EH i8IV AR 53 &S (Small-Scale Powder
Disperser, SSPD, TSI, Model 3433)FjZE 4= » Wi AR G HERE N FIRZ $28 RAET TR G -
e TRHITRKIALH Kr-85 AFEE NI (TSI Model 3054)KER{GUMLAF & 75 H R EN W
ORI 437 (Aerodynamic Particle Sizer, APS, Model 3321, TSD)& A4 K28 i
AR T - AR B _E I fsoh b (8 o ey SR 5 =0 R KAk B AL APS 1Y
FHY APS [FREECENT R E B 5 L/min SUARRFZE I AE 31888 N b —EE ZE
FURMBETHR (SRS K E T ERY 16.7 Limin » [ R FAYRRIR R
FIZ R B A RS 2 1 T AT Y APS PUETTEM - IR 22 BDM g i
TTHIR, SR R SR HVER E YRR 16.7 L/min « fi& DU T A A E R AT
WINS EEEFREE VSCC JiefEl g5 IR B 1 (%)

77:(1—%}100% (3.10)

1

Hf N N2 53 Ry WINS BHEEAMECE VSCC JgEles 4 LR H T m iy packir 8 H
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K

Excess aerosol

Mixing
chamber

TSI 3433 SSPD
AlLO, Powder

—@AP

it °
LlZﬁ' Vacuum Pump

TSI 3321 APS MFC

3. 19 WINS %P k2 VSCC Jigfdl as il i I EE RS Hh AR I 2l -

3.4.2 R B R E L B

AIAFEHELLST IS WINS K VSCC () PM, s F-EER 5 3 (Thermo, Model 2000) »
TEPTSROAIE [EIHF A TR 4 26 RAVERUGEREENE, » H AP Qe8I E A K ET—
TR RHETE - FE LR 25 K B PR GS SRRy 22 5 - Al SRt HY VSCC K WINS
AN PMys Z2RERERIY 1R 25 » B BN foi & oy 8 S PR AE FR052
g;g 0
3.5 TEOM-FDMS  4fifgokir & £ RME EL %

FHATRIFTEIRRRY SRR A1 > 2% FDMS (Filter Dynamics Measurements System)
%417 TEOM (Tapered Element Oscillating Microbalance, TEOM-FDMS, TEOM
1405-DF, Themo Science, USA) fs— s P& TEERASR 1F 7] K B2 ] B2 A= il HL AT iy
REREHI Y ot B R A B SN R Es - 2R PR H AT A D BEIHIT AL 5 4
TEOM-FDMS > % fE 2813 A 1 NPT Ef TRV 2 9 E = > SR B FI
H A1 5% B §k F1 22 % J7 7% (Federal Reference Method, FRM) iy~ 8 £ £ 25 1
TEOM-FDMS Ry & ISR TEEE - SR Eh BRI B B BN BRI W e 5% 2
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A5 - fE RS EREE T AW ST R A 5 A B B B 1T B 3 Y 2 TR AR
PM,¢-PM, s £ 28 (Multi-Filter PM;o-PM; s Sampler, MEPPS)#ET TS 5 4 iy
Hh o [LAh > B SURMIR R A RS RE L S B E RREAVHME - LHEE
SIS (NHAINO) Y ASRIRS T - BUARHTZE et ¥t — s TP -

3.5.1 TEOM-FDMS MIEEEFEERETTAZ HERELLYE

ARSI (s FH 5 B 0275 U7 7% (Federal Reference Method, FRM)H1F-FfEk
Fkgs- Partisol® 2000-WINS £#4%£25 (Partisol®-FRM Model 2000 Air Sampler with
WINS, Thermo, USA) iz ££35 PM o £¢f5% 25(Dichotomous PM;y sampler, Model SA-241,
Andersen Inc.,Georgia, USA) #1 TEOM-FDMS %47 (Thermo, Model 1405-DF)#E{ T3l
FlERER - Bt WINS PM, s SRELES T & TEERORE R AT A S AV SRR 7R 22 5R
RV (PMa.5) Z A T AT B A FBA" (NIEA A205.10C) - SRARMNESAEHT T
TSR - PREEIFREIEF IRy 24 /NIF - PREEIEAR i8R FE e Ak (Teflo R2PLO47,
Pall Corp., New York, USA) - $ER5EHR1% - GRIEAE A\ —([HERE SRR
35+ 2 % FUREFERIAE 21 £ 1 CHYRBREFENFE 1T 24 /NFHYFHEE - BRI
B K F(Model CP2P-F, Sartorius, Germany) ¥ dREI TRFE AT - AEFFEBEIE TG
FIFHR#EHPRE5(Model CSD-0911, MEISEL Japan)iRe gt A~ & Frim Y A# R B (7 Pk -
[EFFEAEREIRE -

3.5.2 FEMRESREZ G
ZIBAE PM10-PM2 5 £RIERS

e EACAYEE S R T AR SR A D A AR B X8 5 BT B S 2 IR 4R
PMo-PM, s #4528 (Multi-Filter PM;o-PM, s Sampler, MFPPS) (Liu et al. 2011)#E{ T&
B > DIBRETERER BB SRR 36 o B i AR HBR AR B 2= A OH B 2R S Ka MR
FRREIS - [H 3. 20 £ MEPPS s725[H - MFPPS il FRM $REEZ— AT A &
BT BRI S0 A EEERERAGRUUR A SRR BB 8 » SRR EAE 334
L/min - (ki ABRER 2518 & il i — (& PMo BB S5 » BRI 10 pm HYH
HL AT RS 16 I RS B IR 16.7 L/min BRI - —E ERHEA 4
&l PMio JEAR[E > 55— B RISt PM, s @RS A 17 4 (EUEARFEBREE PMas
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FAS « MFPPS i Ky Ry (A1 R SVE S Sl as Bl Al 8 (EfiEny R B e
HOERFAE 4.17 Limin > HI57ARAES(EIEARE T 58 ERrE FLSHYRAI - i E
PRI BN Ryie s - (R RANEEHEHEARBHEA R SR a R &9 4
[PTE ] DU AL

\ PM,, impactor
L_ (aerosol inlet)

@ >
Flow splitter ‘\
N M, s impactor
4 x PM](]

=
=
=
o
1
=
=
—
=
o
S
w

4x PM,5

filter filter holders
cassette
—
3a75mm Al [MFC}---[MFC ]---{° 9 g
= orifice LabVi
m Temperature ~ LabView program

+PC
e and pressure
Sensors
1.1 mm

vacuum pump

3. 20 MFPPS 57: & [E|(Liu et al. 2011)

FER IR R A T

E% B > MFPPS Hrf—{i PM,s HUEREARE R BRI ZLEER
53 828 (Porous metal denuder, PMD)(Tsai et al. 2001) o PU{H PM, s SEIEATERE K 14
ot =N 3. 14 FioR - HAP I8 1| CE R FE S 4K(Teflo R2PLO37, Pall
Corp., New York, USAV{EERIREE A& 1T BIZEHL » AT AR MERET RN (55
PMa.s, wro (M: MFPPS » T:Teflon filter » 0 F203 37 BI43HT » SHEHESRT A 0 ) 5 4E 2
P E I8 s R IR AR AR — R F B ERAE AT AR e AHIE] » ST 24 /NI IR IR i
TTFEEAIOS R 04T - s EHTPRERGE SRR 5 PMas, mmi(FH R M AT T F1 1
AAEE - 1 AT REARA S 1 RIgETEE /01 5 #HE 3 NRVEEFEIEAAIZ
TEFH 24 /NI 2 1 (TP » 2R BR— K ETIE - EES T RNHEE %
FHEAREMRET 738 > HASE s PMas, mrs (5 RoneiiE 5 R Z&HETHET 7017 - #
7 4 1§ PMD [N AINZE#E Cimfe i 2457A 28 1 YoikBE T & 1 %t fLeEhH
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FIZER 1 %G I K 1 %SRS FLe B > 575l AR R B 1 R ig i e > PA
1ESRASANTE J7 s FE T A _EBRERHVIIORL S RE T FE A PR B 22 © P IV AR USSR
PSR RE AR » (RHTR PMas, mar (i M 327R MFPPS > d %71 Denuder » T Il
FoNEREAETEAR)  EEEAERARAIR TG A E —RIERERR R — iR B 1
Yol fe 1 % B AR SRAETR AR > 1222 A AR T Fh sk sm pE R sl Z Bt P
feR g R 1 Rl SRS DU IE SRR A SR FHLAUHRIT I R PMas, man B PMa s, mag
(N K G 771N ERE R R A TR A -

% 3. 14 PG TEPREE S IR PREREAZEIT > MFPPS th & EREESFIEHRE K AT
Jiik

HE PRERERE 1BE T )77 A%
e 2 S FIETTZE
1 HE PRk ?}jx A BRI PM; 5, m10
BN REFEANEST 24
2 HEPEEAR /NEFER I > FEEE 1R A PM; 5 mt1
{TREHLSTAT -

MR T 24
NS - PR (4 P
WEEER 96 /NI - LT
SEHUM -
e TS RAE T SASERIRAR © PMa s v
4 ﬂﬁiigﬂﬁ G BB (T RE LS JEREBAR | PMos. won
T e DS a4 E4lk © PMas, mac

3 R FEIRAR PM, 5 mts

PRERGE IR AT G R 2 L8 A A RBR ISR A 15 mL 4K -
AFIRER EZ2 Hi5R(0.2 atm)B LA R R A4 HT 30 733 o 1B SR HE AR )T
HYRARIESRAT 7T A ERY 30 mL HUB4I/K T B LU B A A HL 60 775 - fF2EHY
G AR B Al AT e R A R R T 04T

HERE R > SESERIRER SR AT T AL EER - DIEPASSRbaRE - B(E
PRIEHEER T AU EY I H A0 N AT
(1) PMas,mri > PMas p Al PMas w © HEfR MFPPS FTEREEZ PMy s JRIEHVAEMESE -
(2) PMas,mro * PMas wmrs 2 PMas v @ SFAERSE PMa.s EARER AL AR A [FI R ERRE

ENFEE > HEEREIE(LL 5 RZ1B/KE R REEEIIEE -
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(3) PMas mro ~ PMas mar » PMaos man S PMa s mag * 5PALERER AR Hh i ERfH S &
Je LSS S PM s E B RS R 2

(4) PMas, man & PMass, mag F1 PMas, rr 5l E BRI K TR PRERAE PRESIBAZ T A
FEEVEREE -

(5) PMas mri K1 PMas maaan IR & By PMD BRI IEBAE th A4 2 SR U E TE1RHY
FEERARGE R » 218 DL PMas ma BR L ©

BRI

bR T AR 2 SN > S TR RREOERE o E R GRS Y E B AT
{iiir(Particulate Organic Carbon, POC) « [t4| » AHTFEAE LAl B ERIE PRk 2 22
HigpsER TR > DL PMD T FEIERE AT NG A ST 3 B RN
TEOM-FDMS £+-57ji th AT S AV SRR VY E RIS - AR Fe eI T ah vt
FEEASHVEL TR AR EN OC FrEi G RS TUEESERELET5w) - ZRf BAlRA -
AT £ MFPPS 3578 3 fEEH0 DUE—2 &1 POC NGB P HYE SR -
BT N E 3. 21 Fos - SRt A MFPPS 3578 3 Z (& g5l —(i# VOC &5
oriEes o REARR TP HYSARE OC KFR > B N THYEEFE AR - /I
TE— R Sk - A2 POC &3t Ed: 2 OC SRfs -

vVOC
Denuder

v

Teflon filter

'

Quartz filter

3.21 MFPPS J#iH 3 B2 skf# 3% POC B REE -

YIS RAE PRECETE AR - QRS ~ BAHE K T 2R - AIS%EE 4 iy PMD A
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DIt OR i A E A B SR _ERTUS SRRy POC SR B E - S [RIN R PRETR - 3R B
FEJBANEE Al T AR A [E R R R o S B S B B
BRI L ACCE i S BRI AR TS T P AR SR AR OC YA » ARSI e 25

F 3B (Subramanian et al. 2004; Grover et al. 2008; Grover et al. 2009) » A {sH F 2 #

S PEDRAY B F 44 R 4% (Carbon impregnated glass fiber filter, CIG) > {HZ6)[5 2% 52 s
BAREIE L IOBAR - R ES RN VOC [EF s AN EThEALH (Carbon
impregnated filter, CIF) - fEE AT - AT REZ IRV A B S = 0y S miE A -
A A RE Y G R IE N AR AIPARE - JAIGAS R AE 3. 22 Fr - 455
R RARAEAEE 300 CHUBIRIGMEIHRIEE - ([HAKE 400 CHEE 15 1 8RR
MTH A ETIEES - ERETHE 2 450 CHUE 15 7##g - RE P IRARERK
PRIGE > FHEDEEEHE 2 30 73§12 - FrAEANEBEROIIE - 7Yoo CIF B > OC/EC
BRI NADRIEFIIEE 400 Ca A ReRibeA P ATARYFERE OC BE(Grover et
al. 2008; Grover et al. 2009) - | EACHE REATHIEARYEE R 1T 8 HIELRAE 400 CHFE
AIEESE oIRGB S - B T RSS2 - BRI R 2%
M EEE OB AR i s AR _E ARk gt OC By =0(% - 101 %) »
YISO AU CIF JEAUEI TR B - AICBAEREAT & BN S
B> LL900 “CrEpmtithd 4 /NKy - DLRER QA r vl e 5 B YRR 77

& 3. 22 CIF JESRAE LA RIS R E EALIET - (a) 300 °C JHUE 15 53§~ (b) 400 °C
BEKE 15 578 ~ () 400 °C HEkE 30 733 ~ (d) 450 °C K5 5 77 ~ (e) 450 °C L5 30
JTEE -
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3.6 PRl BB ERRAMS) AT IR P EORRL 2 71171

AER% HATER Atmospheric Chemistry and Physics + Journal of Geophysical
Research-Atmospheres~ Environmental Science and Technology K7 Aerosol Science and
Technology % BHFEAIFAHATIULEE T 89 Al AMS HRH Z S8k - B2 T 62 B EZE
HAE AMS FirsGEmaEesT U 27 REELE AMS IREH E AR - A
=B O R R B Rl ER S S HIRORE AR AR ETHRA TIE 2 -

3.7 e &%EH
FERFET T ATEEBRE Dice B8 STHBEZTBEE-RE &
EatERTEAAIFT Y Z HA T Blc &R BN ARG T

(1) AFTE ARSI S — HEZ
b & B e 2= PR -

(2) BIZAETEAE TR aHE SR E ERES - WARKIRERIEH -

(3) WAMERTERE HAITHEE ~ THEIRS R EA%E -

(4) BECEES1ER > I HEmASTE T E - B R TERR -

(5) Wit~ WIEREESL  FRIGEERE I EEEE -

(6) SHNICEEBFREBTR - R EZ SRR -

\\>§v

Bt I ERR R EST

95



BRI AR B SR o o B

96



AEEIN AR ZRA T PM R SrOR R SR AT S SR ELE T 5
LA-ICP-MS Z A feitibe s ~ A ARRIBERIEE R 1 2 5Ra T ~ dHfdon 18 &8 Z 7
PRFAL ~ ARk 2 3B SR B MR 2 2 R S SR E sl e (AMS) fHBH 2 SRR [E]
B -

4.1 BRIREIRZE R T PM SRR TORL < SRR 37T

AEZRESE 3 AEEIHREERTE SR 58 2 S flnbEREE - 535! Rt
B 1S 2~ JrpflnG 20 RELR AT 23 2 R EBHARETE 36 BhIEREE
HEEE - HPEnE a5 4 Hd e 7 BTk fiE R - NI
By o AT > AR G IEATHE T S BIR I E TR T > B
BIIAZIE > Bt ~ PRSP ZRAEVEVEIE 735 Ry 38 ~ 41 2 42 % » 3L 121
F o AEZ NS PREEE R ITH > AWHFERFARET PMio> PMas k2 PMoy HYZRETEAL »
SPIE BRI ~ R T KOS MR T R B Ry LUK A PMF S AT (eU kL e T4
VISR » BESh > AREERFRTETE e 2= ity PM O ANEA S (5 AT
FEMRER S TG 2 GERATTEIE IR IE s & $1 IR E R AR PR -

4.1.1 22 IR s R
PEMBIENZ F R

By T¥ PMs SRGFHOE—5 007 - AR ERBI 08 KR E
(National Oceanic and Atmospheric Administration, NOAA)FFH %1y HYSPILT 55X,
HE{ T H AV S (backward trajectories)(NOAA, http://www.arl.noaa.gov) » LA
PRETOVORL £ BAC WIS & o AR ZE R B 77 R ERCAC TUE G175 5 -
HERRERNWAG A3 ESH 628 H IR AR I12FE2H -

4.1 R 2011 BZFR(E 5 A)FE 2012 BER(E 10 H)RVE BT EREE R - [hlE =]
Eith o EERHAEIARR T 2011 K 2012 FZRIVERLI A1 B i IEEREE P 70y Bl R
R IERERITIEREIR AN - BERZEINV AT EE AR B R EESCE AL TTHY
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H‘p;qﬁ ZB%E—@D uHH

e a BT

4.2 zl@E 4. 4 Rl Rl Ryl ~ #rif: BT SCRIERY PMyo ~ PMys KABE2EC T8
1% - flE 2 TTE H P UDHEERY PMyo K PMys RS RINETE 2012 FERVER AR =HIE
o SR RE YR By 37.83 F% 23.48 pg/m’ o [ 1 B Ry 2 ] o B K R AR (Y
EHEE £ (Asian dust, AD)EZ2EF5(Chang et al. 2010; Lee et al. 2006; Lin et al. 2005;
Lin, 2001) - ft—#EambR 7 2KE S OO A1 - R EE 4. 1 A Hoh 2 i p s
GEE o RSN > Bt E[EH CO fEiE 2012 FEERAEE MRS » HFY CO FX
R ZEBLEAMYE R E » Al 22 FORENE VSRS » RIEEHEN 55— Rt
EZRAME PMio F2 PMy s SR TS HY I R Ry aZ HIE T AT Y RSRIEER R B o Chang et al.
(2010)5347 2002 2 2008 4587 AR IR 2% SR /B B st 2 23R (DIRV4E R
BIZZRZ s PMo.y RV RITRTE H PMo, A1 CO RS A MHEIRVE LSS, - Ht CO
F B Ry AR EEHER - B A LRk BRSO BT RV ERS - R AT HER %
FIrHIG 2 ok oo 1 22 A IR T ERR -

L] 25%75% | 5%-95% — Media ———— Mean
@) 3 I I I ) 14 I
~ PM, r 1 CO
E 25 + g2 +
ERS - L
N’
g 1s- = g 08 =
S g
- 1 — o 0.6 o —
ZO 0.5 + O o4 H
-9
0 T 0.2 T T T T T T T
Spring Summer Fall ‘Wint Spring Summer Fall Spring Summer Fall ‘Wint Spring Summer Fall
2011 2012 2011 2012
) 50 I I (e) 8 I I
,,’g PM, 5 b O3
40 = i~
) 2 60 L
R . &
g g 40 L
e
S 20 A = ]
" s
ol 20 L
> 10 = o
W
0 T T T T 0 T T T T T
Spring  Summer Fall  Winter Spring Summer  Fall Spring Summer Fall  Winter Spring Summer Fall
2011 2012 2011 2012
(c) 80 L L L L L L L (f) 50 \' L
"E PM,, | { rainfall
40 — =
5] 3
\-: - 30 [
g2 40 - =
8 E 54 L
o =
=] ‘=
= 20 4 L
> = 10 A +
Y
0 T T T T T T 0 *
Spring Summer  Fall  Winter Spring Summer  Fall Spring Summer  Fall  Winter Spring Summer  Fall
2011 2012 2011 2012

4.2 flpffzh@)PMo ~ (b) PMas ~ (¢) PMyg ~ (d)CO ~ (e)Os fz(DFH EHIZE 157
ffi =
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WElEl 4. 3 AE UG IIEAY PM o B2 PMy s ££ 2011 &2 2012 AR
AVER S » ELrPfE 2011 12012 252 PMyo J2 PMy s BV 43 i By 35.60 Kz 24.29
29.60 K 19.85 pg/m’ « [ 7 RI_Eait P UL SHIREARTE] > PMo Bz PMas E B R A2 {4
iy AD DURHTEEA REAZ CO JRIEFEATER.LIN - lZE T Al EH PMio K&
PM, s HYSE(LEEESAT O3 2L  FFY Os Rt B MERVISIE TH) - SCTHERDE(E
[ M 252 Mlih PMio Kz PMa s BRI - B 2<5Z M5 PMoy FVEHRRTFIE H - B
T 2011 FEEF S HERFHIHT PMo) BLIBEIZITRI CO K O REB(LEN 2
MHEEIREES - O PMoy ZEZ AP SOL B ERTEIRL -

| 125%75% | 5%95%  — Media = ——e—— Mean
(@) 24 7 — @ 147
QE\ )] PM,,; ] co
4 L —_ i
= ] £
o0 =
S 10 RIS
g 124 g 081
e 1 - S
< )
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S | ©
2 0.4 + O 04
A i
0 T T T T T T T 0.2 T T T T T T T
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2011 2012 2011 2012
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151 o
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S 20 [ 8
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PRI R

4. 5 By RS ERTHE ~ P RATER =(EDHIG » SEZETE EE 16
ME o HE 85 SR AR 3.1 B MOUDI B IS R e 8iE B TS - 455
BT 0 BT 2011 AEBFBRUCHINE Kz 2012 A EH BHEHIIEAEREESE R > 4b » Heg
HYE SRR oA 230 SR A0 o & i o4 - H B Rk iE e E =
1S58 E /% (Mass Median Aerodynamic Diameter, MMAD)43 5 0.41 8 3.95 -
0.34 81 5.42 J7 0.44 81 5.29 um o 5 2011 S5 BRI AAg SR ER
ROREERURL > MMAD £ 0.89 pm > RIS R ILE VR R B2 SR AR Tt
(IS BEFREY - TIHTEEHG 2012 458 28 Bhd S5 AR A Ak B 3 B2 S A MRk > 5L
MMAD £ 6.34 um - H&(E BRI RE - SR B IR R Ry PR HAEI 2 e -
JRE FE 78 B AT 3 s TR feokis 52 ERRRE - DLURCOK R H 275 e SR\ P s e R 18
RHVSEEREEFTEL -

=BRS8NV, [ HE 4. 5(h)t v & H i AnE L
LLORNG B FE A A i B = PO ok = - SO AT BRI Y e 4 i PR (R A
FERORABE X o 2 B R IR Ry s R v LRI < 38 Ky TR AR %6 > (R ZE R
T DG R o RIS EEREE RS AT > 552 B i P B R s A i
ZE(Chen et al., 2010) > KL ZEFEF A MMAD 7877 oA F (ARG o miiTsoH]
VR REESEAT 20 - ARE A st ke R LR, » P BORInh ey A2 s B T e R D - 2
AR T AR SOk AR D PRI AE 22 R P AR AR Y BORL R 73 R R AR Y = e 1
K RO ok B R BH R o TR ok AR AIEE 3R - ik ~ Fr e iRy
AR PMo B4R By 1.12 ~ 1.38 % 0.92 pg/m® o (AR EHEROR L&A K e
SREEORL » &S S AT R LLIBER AT AT 3 R BT - AU BT e 2 - 17
BRORIEAS 3T SR 2 BRI HU & -
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4.1.2 RRIEERE ST 1T
PR B TERE T RE

4.6 & 4. 8 73 Bl R = (EMIUEH S EZEET Y PMio » PMas Kz PMo A
KIEVERET BT HVE IR - EER AR > Hrotuh R sk PMio k2 PMa s T
HE EIREAYLL IR ERET P70 32 2 35 % ZfH] > IEEEBIAT Chen et al. (2010)
FRIERE SSRGS SR AHAT - AT 22 Wik PMo.y TRl 15 BRI EE B AR -
154 By 16.7 Y%BHBE(RFSETHUEAY 25.1 Y% » 3 REEIHER 52 2 J5 DRI B AR de i e
AEuh > LR A ERGAT — RACR B TR ERS - A SR ER Tk
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KSR KR 7335 B f 22 SR T 8 A I B e 25 A B s e Sk - B2 2 2D b
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B2 = (E LB TR - ATSIE AT EE T 0L SO P EHE RIS - B
PSR AR St A SR (D45 5 (Kim et al. 2003; Connell et al. 2005; Cheng
et al. 2010; Chen et al. 2010) * 534t AT &8 SO 7E = {EHIE PMio ~ PMas & PMo,
T E 2R AT LL P E R - 73R 53-55 % ~ 66-71 %z 44-48 % » HH
A SO BT A H A KRN G E (sea salt) UK FHABIREHERER K2 TSPk E
/B (non-sea-salt, nss) » 5 T &5 HACR » AEFFEEELACE R T 1 Na' 2 5
EEE - AR LT A HEE MR A AT nss-SO4> ¥ (Seinfeld and Pandis,
1998) :

nss - 5027 ]=[s02" |- [Na *]x 0.252 (4.1)

Hrf1[SO R [Na 153 BB ABZE AT RIS SO4™ B Na 8 T » 5T E4E AT 4. 1
FFoTs » S EREET » =(EIES PM 1 nns-SO,> {548 SO L B4 L1 95 % -
FoT SOS 4P A B HERT AT B » IL&5 SRR Lai et al. (2007)FABRIT = fEpike
FO%E SREDL - ZATT 3 Ee B o 7 /D B4 5 nns-SO4™ (548 SO,  HIELBIAT B (RAY
B S BURFTEHNEEE 2012 BRDURTHOHINEEE 2012 FRERAEDE - BURILRT
SRR A 2 M 2 O - PRI 4.1 A0 B B 45 SR L R A
Bl &g R TR E LR AL TT H A S R SO E R -

2 4.1 () ~ (0) LR ()T HOHINE & ZRET PMo.y ~ PMas K2 PM o ok 7Kz M
T nss-SO47 LS (ng/m’) K EE(%) -

PMj 4 PM; 5 PM;
()it N e 2 2 a2
nss-SO47 /SO, nss-SO4~/ SOy nss-SO4~/ SOy
2011 Spring 0.99 0.99 0.97
Summer 0.98 0.99 0.97
Fall 0.96 0.98 0.94
Winter 0.97 0.99 0.98
2012 Spring 0.97 0.99 0.97
Summer 0.85 0.95 0.88
Fall 0.96 0.99 0.97
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PMj 4 PM; 5 PM;
(b)qju—l 2- 2- 2- 2- 2- 2-
nss-SO47 /SO, nss-SO4~/ SOy nss-SO4~/ SOy
2011  Spring 0.91 0.99 0.99
Summer 0.96 0.99 0.97
Fall 0.96 0.98 0.93
Winter 0.98 0.99 0.98
2012 Spring 0.94 0.98 0.96
Summer 0.98 0.98 0.96
Fall 0.99 1.00 0.99
Gl L Tyt e
nss-SO4~ /SOy nss-SO4” "/ SOy nss-SO4”/ SO4
2011 Spring 0.91 0.99 0.97
Summer 0.96 0.99 0.97
Fall 0.96 0.98 0.95
Winter 0.95 0.99 0.98
2012  Spring 0.99 0.99 0.97
Summer 0.97 0.99 0.98
Fall 0.89 0.96 0.85

Sy NEiEE — (ECI5EY PM o fdof i A - 830 bR 1 1AM 2/ NE e R A~ D
Na'~ Mg SR e e 7 ) K~ Ca” SRt & » ZAMT S VIR TR AE PMy s FRiTy 34
FEANRHERHRE > BRI e JEE ok DURH Bk Ry 2 -

BlGRE 5 &V

[l 4. 9 R =& M5 PMio> PMa.s Jz PMo BAS R /KO MEBIE T & &P HRBE (e -
£ 9/25 BIHUEER » B AR PR E X B H IR T LUEIAIRG - HEAH
PSS 2 2 2 3 RELEA ZERGE T/ R 101 18] 4.9 h =AIPRrSE & 9/25
AT E PR - s G HEE A A o R B &l A+ 20 Y%rVEEE 2 > B15F
DERSTHIPM, 5 )2 PMo. BUE A T2I5HE T 5 BRI S S0 20 %HIHEL Hrf PM o
PM, 5 5z PMo 1 B AR 29 A/C EES7 A By 0.996 +0.108~1.091 = 0.155 k2 1.021 £0.189
Fo TR0 T E RS A N PSR - AR AE 925 2R (E ALK
TR AT PRI 1k 2 BB = YA AE h LL-18 °C iEORERIE OreF - HEtEEEAHy
IR RS E BRI E - FTARASS(E 24 /NEFR B P EE AR BT AET T2E U3 AT - [ 4.
9 tPHZEID R BB A ORI P b A R 2 7 B RS PRTaE R - 4521
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Z1E PMy, ~ PMys & PMyo RIS Y ZRET 346 > Al ~
2011 FFEHZFN RS

R RIE A
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ARV FEEL 2012 55 - ERAVRHEIRE AR - HATLE (R 2 ER AR R IE
M ARV AR DR ~ HIEHE)FrEL -

OIS ST R [ERAE 2 EL 40 4. 11 > Al Fe ~ Ca ~ Ti iS5 PU{ETE 3
o HAERRARHTER 53 > LEEIEISE 64~79% - HHIE 4. 12 Frilnh & TR 2 ke
EEFTEH > Fe~ Ti ~ Ca FoEAEANERSIHF S EEEEET 1 (AREH(E
TEEEEMHFAE BT - HEREUR > L= TRV E S ER S HEE R
PMo 355 TREAVHEES - BRETFE KR D e B IR BT ZR Hi(Uematsu et al.
2002; Zhao et al. 2007; Hsu et al. 2008) © [{:4} » Al ~ Fe ~ Ca ~ Ti £ 2011 £EFkZE PM, 5
15 PMo HYELIBA Bl = > HLM R - (H R HHiE ST st e SR E R EET Y 1 A4S
REK » ERZEE SR TR -

HHEISA Na £ PMyo H I R i s (Y R A2 2011 £RATRKER(1295 ng/m’) >
Mg 7E PMo P H R i i A 2R 2 2011 4698 ZR(216 ng/m’) » HRIE S LUK
Ry £ BB Fy 70~72% 702 K B2 EARJFHVEF M (Andreae 1983; Chester 1990;
Lee et al. 2005; Hsu et al. 2009) » {F PMo tP P 5 e () 2R 6 i 2012 FERTRKE
(390 ng/m’) » H PMo.y Bz PMas fili PMuo fEERIS BBy 1% ~ 49% » HEARRL (R ATEL (]
FH—F o BLAREIE(EAE - PMas i PMao IV ELBIE A ZE0G#E 51(4Y 68%) > T E
TR [E(28~56%) > tLEE Hsu et al.(2009)HIBFFEEERIHIL - LFRKETAIRAY K
HERE R T~ > AN AT EL BIBR BN - e E R0 TR 2 S E R
ERACRAY K P2 -

FAACRAITCE Zn ~ Cu~ Pb RIZE LIRS By 32 > PMo, K PMas {5 PMo HIEL
B3R Fs 1~3% ~ 50~65% = Cu {E PMy s PR i S YR E BRI 537 £ 2011
EZR(10 ng/m’) ~ Zn HIE 2011 FZ(57 ng/m’)Eil Pb £ 2012 FkZE(27 ng/m’) - HH[E
4. 12 1 AIEFE =T R SRR AR S SETE AT 10 - BE4BRRHTE 5
HES PRI o 14558 Zhang et al.(2010), Lee and Hieu (2011)AJ45 R —2 » T
JEIRAYTTE XA B VA B TP S BRI R T iE S EE A
SR 355 (Moreno et al. 2008; Zhang et al. 2010; Lee and Hieu 2011) » JF:4k - $7iF
15 2012 G ~ ERMIERER R RBRENE A S RUE - A SRSt RN
TR B R T -
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4. 13 BRI TR AE PMo, ~ PMys B2 PMyo = RERIAE Ay ZRET 4341 -
PMo 11 Al DL 2011 A6 5T P E A % 25(528 ng/m’) » Fe ~ Ti BL 2011 (VE
B PRSI E 542 ~ 50 ng/m’ > [ Ca LA 2012 (YFKZERE (873 ng/m’) » £T
ZH I EIGELFTHEEREE > BESN > sl Fe ~ Ti (VSR HIREE S - Bl
AR ERE o fHiE 4. 14 FUHBERTTERR RIS EEBIRE - #RAE
ffJ AL~ Fe ~ Ca ~ Ti HAEAIAR(E PMio HILLBILT B 60~71% » ELETHEUERILEHIAEL -
H Fe~ Ca~ Ti 2011 B ~ BAEHS > PM,s AELEIA TS HIREES > S5 ]
B 2R R BT -

Na ~ Mg L 2011 SERKERATEE s - SPIEE B 2090 ~ 294 ng/m’ » S =
FABTEEDRE » EERAE(0.14) B E/K B R 43 ERAE (0. 12)F3T © 4 » PMoy K2 PMys fh
PMo FIELBIST B R 1% ~ 34~36% » BRETHEUEAELFIFEAT - 702 K H PMoy K PMas
15 PMo BELFIZ B 1% ~ 53% » e PMyo HYEEHERELL 2011 SRk FAT R
% 55(355 ng/m’) > HHE 4. 15 AIEE] K 7 PMo, B PM, s Kt & SR E S BET 10
BLHHEIEARL - BERATIA ATy TR A T A I R ARR AR -

frL % Zn ~ Cu ~ Pb EH PMo, Kz PMys {5 PMyo FYELGEIST Rl By 1~2% ~ 45~75%
B DI R - PMas H Zn f Cu S35 RER S VEREIENE 2011 F£ 52 - BT
SyRIE 28 B2 11 ng/m® > ffif Pb 5 2011 2520 ng/m’) -
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4. 16 BTG TTEN R ERAE Y 6534 » TTZ Al ~ Fe ~ Ca 1£ PMyg
oS R e Y 2R T[] By 2012 AR 2R SRS 5y i By 619497 B1 1061 ng/m” >
ifi Ti HIIJE 2011 4E4Z5(43 ng/m’) » T8I 2012 EEZE Ca (321061 ng/m3)$'z\%
BB > EEEM TGS o IR 2R A R HER S22 - Al - Fe »
Ca ~ Ti HABKIAEAE PMuo BELBIST BT By 68~T8% (41 4. 17) - [8] 4. 18 By Bl
TEE 2 HARE A » Fe ~ Ti ST 2R o SR AR B B o LG BT A 1
FEBLYT B SE AT ARG - S B TR HERUR R VAR -

PreRik Na ~ Mg H PMo K2 PMys {di PMyo FYERGETS3 5 s 1% ~ 28~32% » Na LA
2012 KR (1484 ng/m’) » Mg HIE 2012 (VE ZRE (353 ng/m’) « K 1F PM,
R PMa 5 15 PM o BB 53 31 5 2% 51% > 1L 2012 1 B 2RI S5 » A48 5 469 ng/m’ -
JTZ Zn ~ Cu ~ Pb H PMy; Kz PM, s {5 PMyo FYERI 53 A By 1~3% ~ 58~80% » BHEALL
UERL Ry E » Zn i PMas 2L 2011 4R ZRE A4 £ 5(36 ng/m’) > [ Cu ~ Pb
PRSI Ry 2012 SEE R > SRR 11 - 14 ng/m’ o HERIER > 17
G 2011 4R ZR Cu HIRIE S B B (15 - #%Z8AY Cu DUKLRIE By 2 ChiLk
A5 80%) » HEZ A #% s S (E th RS - SRR ARG © B AT
BATHIE 10 Al - SRS R BIHSE -
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PR E B R R A RO BE

PRI T
& 4. 19 Bk 2012/08/10 2 09/26 PM, s iy OC/EC B HIEHE - HH%[E R
E 91 HZATHVEEIES R - Hf OC K EC HYRET AT 1~4 K 0.01~0.03
ng/m® 27 [ o R e LLCAIG AL 7Y — R B ARG 55 - RIIL AR FERE Fy it S
B > FATATRE R RREs A S HYRTRE - £ 9/1 H B iEass N EIRY A SLR At - B8
RIS R IEH » OC ¢ EC B ST A 4~30 J 0.04~5 pg/m® « ZR(fiAE 9/13
Hit& - BHaaA OC K BC R AREMEIHIEIE R EIRE - e EF H O THIRE
ez HHEAAE SRR - BB NIE R R S B M N T2 B A - (85
AEFZHEER - AIE 4. 2000)FR - L5 EESs A EHY NDIR ZRZ BTG - s
FRE VAR AL TRl 3 A (8 4. 20(a)) - (AL > ABIFEREET T 2012/09/01 % 09/13
B BRI TS Y B A T o

6X10 'l'l'l'l'l'l'l'l'l'l'l'l'l'l'l'l'l'l'l'l'l'l'l'l'l'l'l'l'l'l'l'l'l'l'l'l'l'l'l'l'l'l"'lil'l' =
§ E Laser Correction g
4 —

: 5x10" | === == calibration area - ! 3

- 1

£ 4x10* 0.9 S
8 ]

=2 4 oAt P AN — 0.8 =

= 3x10 “t‘l W l,"fq",r‘tﬂ’" 'l ./‘,v",',‘,nn, I,J,’J‘,‘/‘"c' - %

’ : — "=

lllllllllllllllIlllllllllllllllllllllllllllllllllllllIlllllIllllllllllllllllllll'llllllllllllll
SOOI
oooooowooooooooooooooooooooooocwmooww@w\oowcow\oww\o\:\:\a\:\c\a\c\c\c\c\o\o\o\oc

P A N N N N R R R T R R R R R R NN N T S N ]
ek e e e e e e ek el NI NI N N IIN DI NN NN NS SO S S S S S D)
SRR NAICO OO WA NI O ==, UIQ\\IOO\DQHNQ)AUIG\\IM\GG—‘NU&UIO\\]

sampling time

4.19 il HIE 2012/08/10-09/26 PM, s 4k o OC/EC B4 18 -

Re-Display Sample

Dursmme: [09/28/2012 13:30:01

8] 4. 20 (A)2012/09/01 ~ (B)2012/09/28 i H OC/EC ST 2= F10 J;fgzi%
HS PMos BAMLE AR 2 A RN EERRSY - HERIETEA EPE A7 st 4.
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F(Connell et al., 2005) » RIELFR T OC il EC Bz 4 » BLF AR SrfELi T
PIHTRS —BEFI RT3 o B 4. 21 B 2012/09/01 F 09/10 AR EFTHIEH OC
il EC SR DR U LLHISFT AN PMas ~ CO R, O3 A AR H 2 (LIE] - 455
BT » BC 81 CO SHUPER (R=0.67) > ELi R P RIE 0 FA I B L5
SR 5 ARSI BIAE R L 9~10 BEJ T2 67 B » FIp s Ry
9 P SR BERH T) - FLIG(E SR | BRI 2] - B TR EC
OC TR HAHEEEHEFTERL - OC HUZH{Lth 2 53 » HS5—(HR (AT EC
FAEIHIRAE R | 10 Bt » SeHE LI (R th R S AR - 2T
8 (B ATHIRAELT 7 | 87245 1 EC K] » Koo et al. (2003)¥#5tH OC
BT TREE EC IR E 1S | SEEAIBHI 41 T4 AR S B e (LRt T
B OC « 5k » 1 OC B O3 WMFIRRSECTT RRHE RE A (R=0.84) - Hise
Os IS (Lt B3R » Hulfp(E R AYISRIEEAT OC (955 (i (EHIE - Hrk 0, £
A (LN B S HE AT IV OCS) S — e LB - FTH B L
FEER S SE 5A) - S0 LAl TTHEE OC HBIE FF | BHEs — (M E R
HDE (LR REFTHER © [ 4. 21(0)% OC/EC ELES (LTI » d B T H L E FITE
R PR 6 — IR - BOP AR IR B F R R - DR
HEFINER: EC R A(RTTERF T BLELE - M HINIATALR T OC MREZ WAL
FETT #5747 HEEEG - Chang et al. (2010)th % FIF b OC/EC HfAg V45 H 2L -
SETRAE TP AP B L R - T S R P B LR T OC i
Et -
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BRI AR B SR o o B

(G I J e i PR U P PR RN A PR PR P T (6 JE T i P U Y P PR PR I PR PR P
‘:’%’60—- -—51.2—- -—
= 40 - 208 - -
S 1 T O ST L
20 - 0.4 -
= o Bl P Bl
LS o s S L B B L B L B L B (€ L S B L B L B DL B L
1 3 5 7 9 11 13 15 17 19 21 23 1 3 5 7 9 11 13 15 17 19 21 23
Hour of day Hour of day
[(¢) J i EPI P P AP U AU EEPA P PN I PO (@) 100 o bw L b b 1w b bbbl
20—:
‘Ele— S 80 o
2] % ) g
(.)8_- $ l Om40_ L
° 4:?¢*?¢é5$ ? $é$ “! +‘L éég
o ] OJJ.LHHH duobad]
LI L BN DL DL L LA BN BELE BLE LN B L s T B B L L B B B L R
1 3 5 7 9 11 13 15 17 19 21 23 1 3 5 7 9 11 13 15 17 19 21 23
Hour of day Hour of day
©) PR U TNPUR PR NUPRRN IO PR NP PR NUPUN B PO B ) 8|.|.|.|.|.|./l\..|.|.|.|.|.
p A
@6— - 6—.,&.—.\ /‘ \ ~
¢ T -
6::4— i 84__ L. ®e . i
. X R Rds
ﬁ g :
°|- -| T L B (- B L L B B L B B B B
3 5 7 9 11 13 15 17 19 21 23 1 3 5 7 9 11 13 15 17 19 21 23
Hour of day Hour of day

4.212012/09/01-09/10 HLLEHIE(@)PMa s~ (b)OC ~ (¢)EC~ (d)CO~ (e)O3 K (f)OC/EC
EERYHELE -

PM, s /52 & & F#(chemical mass closure) £ & & & #Z(mass reconstruction)

4.2 BRGSO ER TEE ME T PMo s PRERHY(LE2E E-Pras R > Hp
HET R BB R AR SR LL MEPPS BREEIVERAFAI A IC 3A4frififS: » OC f EC 1Y
B2 HL SunSet OC/EC BN E AR I TAE BRI AL i NIF BRI FHaME - — T
HE OM FHELL OC MBI E— i 1.2 2 2.5 HU%EHE 2 (Turpin and Lim,
2001) o HAACR M AT Bl AR BT ERS s AR - BHUIEI G IRIRET - HiR
BFSE(E Y 43R Turpin and Lim, (2001)E558HY 1.6 > 52 (AE#OE RFF 2 HETED
&R TR ZEATER FH (Wang et al. 2005; Viana et al. 2007; Vecchi et al. 2008;
Chen et al. 2010) - & LR H 7T RAREMN » HIEHIAALEE P 2 BT - 45880
Br T 9/19 HPMEERR oA AVEER (L PMa s EBAVELE] - mIaEN Koottt /K 0y
IM{EH 80 %.Z#NTurpin and Lim 2001) » HERHI{LE2E M8 S Y PMos E & > 1M1
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BN KRB R TP 2 LA A AN E S ELE P R 103.2 + 11.2 % - FHFNIEEL
BHASEMETR WA 7EE At L2 E B PR R AR MRS E M -
HEz Rt B - BTSN AR E - P54 PMy s E BRYEEFT R 5 56.5
Ko 42.7 % o YR TEEAR SRS A - BESCm B TR 75 BerE R - SUbaiiR
AT S PRI AT R TR L

4.2 SO ARERER TR PMo s fleh AV EEREH (%)

Date Ion OM EC Total
2012/9/19 42.6 31.7 5.0 79.4
2012/10/2 53.8 53.1 2.8 109.7
2012/10/7 60.9 41.3 2.1 104.3
2012/11/8 68.2 31.5 3.7 103.4

2012//11/14 59.0 50.7 4.3 113.9
2012/11/20 54.7 48.2 6.0 108.9
Avg. 56.5+ 7.8 42.7+ 8.6 4.0+ 1.3 103.2+11.2

AR FE L S5 N Ry SE BV ERR B (F P, s B BRI - FTEEHIHVEL
B R AE R ERHEAE SRS R - R EERE KSR AEBRE T
o3t > SLERRIECH A - OC/EC RIZEUFHMHAEMIUEHYEDNEEE - T4 - i
> OC/EC 73#rHL 2011 4 7 HA 8 AMHAE - 3268500 2012 5 1 H 218 X
ER R RSN R E F M > NIEATZE R 2011 £ 7 A £ 2012 4 1
HIEBSHRIPREBER (ERET -

#E1T PMo s HEE RS - AWTFURFT A RO BER R s I BEE 3k 6 KB > 431l
Fs7% 7T & (crustal material, CM) ~ il & JT. 2 (trace element, TE) ~ H1#%)'E (organic
matter, OM) ~ JT. ZZff%(elemental carbon, EC) ~ J&EE(sea salt, SS) 5z — X #fT-(secondary
ions, SI) > BARFERIE 6 AFAR T IIFEEN A EE Y PM, s 5 & (reconstructed PMa s
mass) © DU R R M 4EE 6 KRBT ETE T -

CM HUEtETTZUR AT ARt 2540 AL~ K~ Fe~ Ca~ Mg~ Ti K Si T &R
oA EA R ARE M R ALYV E 2 (Chow et al. 1994; Marcazzan et al.
2001; Hueglin et al. 2005) » ff& S (G EHY S/ EEEFINGE - a0 F=
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CM =1.89A1+1.21K +1.43Ca +1.66Mg+1.7Ti+2.14Si (4.2)

Horfr Si grRLALLICP-MS 8 » BIAIFE 275 Hueglin et al. (2005)HY7774LL Al
e b 3.41 f5E - TE AR T bt i@ RO TR 2 AMIFTA TCE o B L
tEEHY SR ET G IR - 5 OM HYETHRIE_ BTSRRI PRI S - DL 1.6
iEZ - EC AZEREEHEHIEDE - REUERIMELE - 515 SS I AbT7Eeli
SRR T AT Na ™+ FRRHE AT R » e PRI PSS /K B 53 o Na D CI Mg
K~ Ca® K SO4” 7 [EIAIBH - HE5H 38 Eoffe 1Y /B 5 53 (Seinfeld and Pandis,
1998) -

SS=Na" +ssCI” +ssMg™" +ssK* +ssCa™" +ssSO; 4.3)

H o ssCl=1.8*Na" + ssMg®"=0.12*Na" - ssK'=0.036*Na" + ssCa*'=0.038*Na"
ssS04”=0.252*Na" - ST A2 FHIEMEEEN SO » NH, F NOy (VA& E T » Hrpgk
S8 SO, I SO4 R 7 ssSO LB -

HETEAH Bl AR T 12 {6 PM,s B8R > AE 4. 22 Fr o fgsEa
B 72 2011 427 H 2 2012 4 1 HEELHAR - PMos BRARH L ST K OM Jfy F#2hY
53 > HAE PM, s R S ELBI5T R0 £ 39.0 £ 11.3 %R 35.5+ 8.9 % » [HAE M AT AT
AR SR ENC RS K TRGAEREEEUN « HARR M RPT S ELBIZE 553 A1 B CM Y 9.1
+5.1%~ECHJ 73+£24% - SSHJ 52+4.1%K TEH4.0+3.6%

KA A NS T PMy s 1Y 5 8 f DA KRR EE S Mg 4s 58 2018 4. 23 o e
FH % 8 715 H R A A AR B AR PR (R (RP=0.75) > IE45SEA{EY Cheung et al.
011§ 457 4R EEEFE BB RS - SEEEEN R B 0.69 - AbT5E
12 5 BB EAIFEE ST BRI E F 0.89 £ 0.22 » FLELEW /MA@
Fr i 45 S AV #E 0.73 % 0.96 27 A (Hueglin et al. 2005; Sillanpaa et al. 2006; Terzi et
al. 2010) - SSYMNEIZLRUE PR - FaRIERERIEAVEEET & 2011 27 HE 9 H
EES 1B BB LTSS E B 0.75 £ 0.06 » BURTEE TR RAIRKE » AH R
FIE & (unidentified mass)FfT 5 LGS » BEIFICFI Cheung et al. (201 1)AYIFZE4S R
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Fru=E

+ 2 faA
& R

FEIE - WEAAE LT W IT 3 T B RN AR AV i 8 & & = N A SRV EE SR
(Ho et al. 2005; Hueglin et al. 2005) > Cheung et al. (201152 & _Fatt FHZREFE OM DL K.
TLEBALYIVEGEI A REN: - BiERGE S E 2RUAYERY £ -

40

w
<
1

mass conc. (ug/m3)
8
1

Mass,

weight

EC E ss
oM N TE
st [ Jcm

0 T T T T T T T T T T T
ﬂﬂﬂﬂﬂﬂ - — - - o (o]
- - - - - y— — — — — - -
E S WS we IUWIaF
[l - - - N T s B
— - - - -
= ro i 5 o L o R L
4. 22 AR EHEHIE PM, s BRI (h EE 2R
50 1 l 1 l 1 1 l 1
o 4 v=o056x+657 L
g R?=0.7453, n=12
3 40— »
g
= - -
=]
<
w
é 30 :/,;
w, - L =
i ,/
Y -,
2 50- gl -
3 . el
< ] “Te, R
g /’,
2 10 - -
=]
2 A
& J R
O L) I L) I L) I L) I L)
0 10 20 30 40 50

4. 23 ABHFTOR A CURP AR AL SRR 0 (5 Y PMa s

B

Gravimetric PM,; mass conc. (pg/m3)

4.1.3 &AL PMs B354 E S HT
AREBEHEF MOUDI A 2011 45 5 H % 2012 45 9 FAEHSE - gLl R A7 SIS

1 PMjo~PMy s J2 PMy ftiir &

JERIFFELSER -

=N
HEx

FERIEEESES

BIRE DURBA Y 25 fTER S F/KUETERET

TCERIR DL S E R E RS » DISEEER(REFEAL PMF (Positive Matrix Factorization)

123



BRI ORY E B R o o b 3

3.0 AR FHES T AR o34 - 28Ik PMs i dQ B3 AT » &SRB R 2T
A PMs B & LU S TN T Ryf R - Brefilnhny PMs Bdstge ] 5 QRN 11T
T3t o UT 3 IR 2 sy PMF ACRHTEER - S75849) 2 AR TEE (profile)
ATEBB o -

AL

BT T o] 85 B > RIS AT A AR R ERE > T
YRS R HILTT 3.5 AHEBEN AR T - 4877 3.5 AHENZRLTEE KEIL
B 6 NHEBEHIMOT . » T=T5KE ST REEEIUEG TRAE > HPH
72 SR B 5 B B T Ry B DA B BB L B g - R4 - FHIA AR B Ry B BT -
PRI 7 555 RO R FSOR Y B RR - B9 9020 35 # I B AT A F 24 2R By
IR ~ BEEBRE « T3EHHN - “IOTEY RO TR AR -

4. 24 Btk PMF 455 - 455REUR » 1R - BEIHEREE -
THERR ~ —IOTEY) RO TR AR PMoa AOFRYE R 7 b o3 A Ry 16.86
9.57 ~ 28.85 ~ 31.7 }¢ 13 % > %f PM, s ARV E RN E 47 b o7 Bl Ry 20.23 ~ 9.33 ~ 22
41.6 k2 6.5 % » ¥ PMo ZRIFEAVERNE 73 LERIZT B R 19.9 ~ 32.7 ~ 36.4 ~ 6.5 [ 4.5
% o FH ARSI TS SR AT Y - i RImE A A ok KRB A BEHL & DA — 2 F AL Ry
TEOTIYR - 38 RS B IR O A & B B2 25 B R OR R 20
BRSSP KA - L ATEREE 2 R R 2 2 R e L2 Y Y -
REBORL R A DA RS EE DA R T3 FEOR 20T HYIR - FF &R il B & T3 Ay
BN

sea salt I Soil dust vehicle emission
S secondary aerosol - industrial eission
PM,, PM, 5
16.86 12.99 20.2

22.04

9.57 9.33
4. 24 St INEZ (@) PMog ~ (b)PMys K2(c)PMio PMF Sp#faf iR » B 0LE -
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FIUE  EREGER

caiy:la

AL PR AR BT B IL T - MATA T 2% & ia DL R & iy £ 5w
o HEAMERSPEIETT R PE 5 o AR LR R TR R TR - HOER (R PR AR G
FULL - BCARBFE L LA IE B T A A T oo -

4. 25 RyrPulefilinh PMF By AatsR - S5REUR - Z0TH) ~ /B8 ~ B
BE ~ TP EEHRICE PMoy ERCIOE 7B 5l B 25.7 ~ 10.36 ~ 15.7
21.4 [ 26.82 % > % PMys ERAAE B 73 b o7 Al By 18.4 ~ 7.6 ~ 19 ~ 8.96 [7 46 % >
M3 PMio ERRACIE o EERIST A Ry 4.2 ~ 2~ 25.5 ~ 37.9 K2 30.5 % o HY EHEHY 1T
SERAE > ST PMog K PMo s 35 R BAR H SR PER - AT SEEGIS
TR » RS SR AT & o LA AR R bk B R AT IE S B8RS » 1717 PMLo
IS ARSI 5 BEA TR Ry H BT AR -

sea salt - Soil dust '/, vehicle emission
S secondary aerosol - industrial eission
PM,, PM, 5

0.36 7.58

25.7 46

214 571

8.96 37.86
4.25 PG (a) PMog ~ ()PMas K2(c)PMio PMF Sp#fdf iR - B FH0LE -

TR A

PrERAIERT AT bR T H i e AR SOEFRROR - HREER — R PR
B ATt — AR TR - s YT AN -t E] AR - [ 4. 26 KT
BSOS PMF 73 #és 5 Horfr PMo Fiefils Bl T e Ra B 7 bE 7 il Ry 53.225.2
3.9+16.7 2. 20.9 % > PMys Atfd _EattF 2R B 47 Eb o Bl By 45.5~ 7.9 ~ 14.2 ~
10.9 k2 21.4 % > 1 PMuo Frfdi_E#ICF AP AR 5 73 EERI 3 Bl Ry 15.3~ 12,6~ 23.7
29.1 k2 19.3% o MTRCAEAR S R #E K sP LA B m e - 22 H IR RS - 1
RIZ e EE2AERIBARE > IEAE PMog B2 PMas tf G T AR S A R HIEL BT - 18
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PMio HFRAIIPUSHEER BRI R RAGEE o EEOT AR > EHY TSRS AT Y Tt
FARTA (RS D - DN TR PR T BRAs AT oS Y SRR A B -

I Soil dust
S secondary aerosol - industrial eission

| vehicle emission

53.24

4.26 TTHMNEZ (a) PMos ~ (B)PMys K2(c)PMio PMF &R » B FHoLE -

R PEF R T

Al —EIVEE R R E S ETF AR EREL G - Abtseti#E—FFIH CPF 54y
WriE s FAYIN T > FREC & BIE RIS RO « TR ~ W50 Rt T
T a5 AR AT R A AR MBUE— T O ERET - 8 4. 27 R HInEny o rss s -
[ U ST ok B S T R BTG AT LR - 38 AL EDT AR 53 Bl B —0F
Zu¥)(secondary aerosol, SA) ~ HFZH55EE(soil dust, SD) ~ S EHEf# (vehicle emission,
VE) ~ LE#Ei(industrial emission , IE)DL K /558 (sea salt, SS) o s3T5 8 - SS
FEAIF T - MER 2 E FREEEANE  1E AZLIETT ~ S/ALT7 K PEr 7T
Ry EEACHE AL » BT THEEAMEEM EY)E  VE RIDSRIL R AR B > 6k
BT 2 T 22 S R AT A s B T Y S S HE U =2 BHIEPE AE 7Y P FHRE - DARGEZ
RRAFZ R ILR R ERTE - SD AR ERYAIE T 5 M SA FZRBEREIL
JIFIRE )T » R E AR PR AL R EY IR & -
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Shinjung

0.8+
0.6 0.6 5

0.4 0.44

0.24 0.2

0.0 0.0 Y
0.2 024

0.4-| 0.44

0.6 0.64 135

0.84 0.8-

180

4. 27 HotHIE ZIGRB(SA) ~ TERFHINAE) ~ RAEHER(VE) ~ #13%55/2E(SD)
FER(SS) ALEZF 2 CPF o3 dd sk -

FrHIEHY PSS SR A E] 4. 28 AR > Horp SS AR RTT » B2 ERALE
JEF 2 5 1E BY2RF RIS E 771 ¢ VE RIREZ RSS9 A B B IR gE - i
{E 5 AL 26~ FEARTERR © SD #YEZACH Ryrh 5 K ra 77 > HEM 3 il EEIZ L hAH
B ALK R 15 AT PR DEEFTERR © 10 SA 2 LA 5 R LEE OG- #E
FUE R Fol i ik B B FEBUREO AL R B EYI T E R © -

0g. Zhongshun _° —SS 5. Zhongshun_° —E
0.6 315 45 0.6 315 45 0.6
0.4 0.4 0.4
02 0.2 02
004 270 9 004 270 % 00
0.2 0.2 0.2
0.4 0.4-] 0.4
06+ 225 135 064 225 135 06+
084 084 084
180 180

0
08, Zhongshun __° —sD 0s; Zhongshun

064 315 45 0.6 315 45

04 0.4

0.2 0.2

004 270 9 004 270 %
0.2 0.2

0.4+ 0.4

06+ 225 135 069 225 135

0.84 0.8-

180 180

4. 28 LIS ZIGRB(SA) ~ TEFHNAE) ~ RIEEHER(VE) ~ #13%55/2E(SD)
FE(SS) ALEAR 2 CPF o3 ad sk -
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PrER AR A &S SR AR 4. 29 B> 4G SR ] B H > SS RIACR P r T
AIRER B E KPR R BN E s 1B RILIPYAL R e 5 R EEAE TG i > HEHE
B2 PRk O R AT/ TR s 2R EL - VE DIRILTT R EHACR > e
Pfsf AT FY SR P e PR AR AR S (L B DL S B TR AL A () = SD RIZRE PERE T - H
o B R E N R a7 (ol B SREEHVAT A 1 SA RILEZAEH R 5 > #&
PRFT B IBRAC = e POk 2 1 AN -

—SS

0s.  Jhudong 0s.  Jhudong ° —E

0.24 0.2 0.24

0.24 0.2 0.24

80
g. Jhudong

0.0+ 270

4. 29 Prsilrh —IGRB(SA) ~ TERHHNAE) ~ RIEEHER(VE) ~ #13%55/EE(SD)
FE(SS) AP 2 CPF o3 ad R -

4.1.4 Ao FEhERARAE R B B RIS BRI R e A (EER = Z FRaT

AH7EH 2011 4 5 H % 2012 F 7 A7 ~ Sl rTs0AELL Dichot il
{FHY PMy s "B 8RS (PL T LA PMy s p o 2 )HIEESEEE 77 A1 Ry 21.62 £ 8.70~22.76
+8.23 J 16.65 + 8.12 pg/m’ » [ HIGE) BAM ElIRFELHIEE (LU 900 PMysp %
TROSEE IS Ry 24.83 + 11.75 ~ 32.61 + 8.55 K% 20.32 + 8.63 pg/m’ - 45584
AR ~ FR LR T BRORIEE R RIS HY PMa s g B 77 BIHE PMy s p S 3.21-9.85 J2 4.84
ng/m’ » DU LR R REI BIE 4T 15 - 42 K 26% o S HnE s s bk
HY IR RHEA R ABIFRBOR S S  TEARB S REIRE 2T » BAM NEFTE Y
smart heater i fift) 5 RO R YK LB  $E4h > DL Dichot BREE T 2K 2 B4R
FEA TEAKHE 24 /NEFHY BB 1% » RER IR AR B4R EAY/K (57 & 725 284+ (Chang
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and Tsai, 2003) » {5 H I AHIEE R PMosp (K o ABFFTRAE LR R ki 27K
B R HA A Z %S Dichot K2 BAM JIHE RsRZ=AYFT iR L 2L -

=N {0z

i E 7K S A E TSR AR R Hr YRR 1 B (hy groscopic  salt){F =18 B R RER SR
o R f# (deliquesce) 52 ERT AT Y 7K & » ERIEL (ki By S /K B &2 SIMH SRR -
W R EEEYI RO B R E HIR A E - AT FIISORROPIA-IERAGE T &
Wk &K &g - HE/KEWEtE T AR FHZSR /A = (Zdanovskii-Stokes-Robinson
equation)  AHEZA EMAVETE J77E » ZSRIEIEFT R Fi Fy il B H B H At J7 75/ HHH
BEZEE > [NIL » IREZLEIE A AISEQUILIB ~ SCAPE2 ~ GFEMN ~ ISORROPIAZ >
R DA R B 2 ZSRVAMEFTETR(KIm, 1993) » ZSRAFZFR AT

M,
@ 49

Ho W R K3 (0 B R (ke/m’) ~ M B REIE 28 R rp 2 BE AR (mol/m’) ~

muo By IREIE /K {7 o 2 B B S ELE R (mol/K g) ~ ay HI Ay SR /KT M (water activity) »
R R SRAH T RE(RH) -

FHBABEORL S 7K EATGIOHL T BBl RI T S KSR RHARRE > AW et LA R Z 6%

R & 7K ERIPM s pEE(E S ASARHIEE - 45 R 4N0EE4. 307K - (HZE AL - £
AEEREAVERIEEE T > R P IR HRHIFLE60 %Ll E HPMa spNEH
MHEZHK D - At RE kL 7K () B E A s B R PR B & RHSE N
MBS RAVHIE - 4L EERIAIN80-85 %A MaE =i
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H,0/PM,;,

50 60 70 80 920 100
Relative Humidity (%)

4.30 Sk 2K ESAHER AR A -

4. 31(2)8(b) 73 Al F~5 UL 2 7K EHITR » PMas s 1 PMos p EEEAT RH HYRE
T - HE R RE A& R & 7KE 2 1% > PMasp fl PMasp VP ELE S
1.28+0.23 [ 2 0.98+0.26 > [E&TSREDR Dichot SR ATENIAZ/KER Z PMa s (HA
BAM 2 AIE T - [8 4. 32 JIL S PMasp MIAES EE/KEZ PMasp FYELHEE
H o HEZzE AT E Y Dichot 2 PMy s SRATENIA ML 27K B Z A& FHEREIT PMosp
ZHNE - F EAEER ATHERI G0N 27K B2 5 R BAM JI{E S5 Dichot ZF N - 55
Ab > HEl 4. 31(b) A - EF R & /K&K - £ RH > 75 %)HFEILZ
o KEBST PMasp Al PMosp RUEEEIFIR(K > B8 4. 32 A& MES BRI 27K
B Z1& PMysp 81 PMosp 2 FEIHVARBE (R B R « BB EACRTRIEN > ABTIEae
PRIt a7/ K& 25N - BAEHMAZEZE BAM K Dichot J{HHZ 25 -

3 1 | 1 | 1 | 1 | 1 3 1 | 1 | 1 | 1 |

A Jhongshan A Jhongshan
® Judon @ B T ® Judon (b)
25— ®  Sinjhuang — 25— ®  Sinjhuang —
1" average: 1.28 £0.23 L O 1" average: 0.98 +0.26
N
I
[a) - - - -
o 2 . - 2
EN A A a
a A A m %0, “
\mlS— P N — = 157 A, A A =
AT %
A R T R i I
s Sk L, e = T N
T 1- "e ®ele g @al — o 1- Jflf.v Sm-AM =
s [ ] L =
o L) B A
A
0.5 — 0.5 o —
]
0 T T T T 0 T T T T
50 60 70 80 90 100 50 60 70 80 90 100
Relative humidity (%) Relative humidity (%)

4.31 FEHRLE7KE(@FT(b){& © PMas,s/PMas,p FIAEAHEHRIE AR (A[E -
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80 1 I 1 I 1 I 1

Filled symbol: PM;y 55 Vs PMy 55

& 4 Open symbol: PM; 5 g vs PM; 5 5 +H,0 i
é A Jhongshan -
(=] | Judon
3‘ 60 — [ ] Sinjhuang A O B
Q, Y =0.76 X + 7.50 —
T 12 -

¥ R< = 0;33 A O OA'A B

o 40 — o DA /% ‘ L

\ A /d ’

@A

[\ e} d A
= =% 027, 5
o i A A”F N
3 o > °

S- 20 — >4 C=TA A -

d
Ec\i o.,7 Y=071X+181 |
= A . R2=0.85 I
0 T I T I T I T
0 20 40 60 80

PM, 5 g (1g/m3)
4.32 EEHNIE/KERE °© PMaspfl PMasp ZEEESAER -

WINS ZrEERR Py S 1o EHI

AWFEAEN S ENZRIE R WINS BN &R - Rbasgit—
M AR FE PR ERETER B (RH > 75 %) BHRIRRE(RH < 75 %) K RFEE
T > WINS BTSS0I & o7 & ¥ BAM K Dichot HIERIZRAYFE - WINS 4
Ak T B R A S TEE E— WINS 4538 25 IR e Y ES AR A -
SR N AT 2 PMio Ml PMa s RS 2 E AR RVE B 2 RIS - STHEAR
LUNNZ IS

L= (PMy,, - PMy )%V, .5)

o PMyos B PMas; 5 BB 28 stk PMyo B2 PMys A/ INERHIE > 11 Vi HILES AN
A EREERS T By 1 m® o FHAZE SIS (4 o8 FH W 2 A8 71 BAM 53 AT PM o J2 PM, 5
ST B B2 (8 B FEECE 3 00 7 A B PML o SHIHE 2 B N PML s M A 8%
ARFGE th G S SR ST BRI > oL SRR P EU R -

4. 33(a) Fo(b) 53 B B B B A S /K & > PMa.sp Ml PMasp 2 EL{EFE RH AHAER
IINIA T5%05R] WINS N Efaf BB - FlEl 4. 33(a)F] FH - fEsmfE RH KRN
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Y75 %RITENL T > & AR L 27K ElF > PMa.sp Fl PMo s p ZELEITEEE WINS
NIRRT E T - thEtEE WINS ARk & e S e PMyse 2 HIE
[ HEEEIEREEREI T B RIART - 555 e 4. 33(a)th iTE HAE SR IE
HYIEDL T > PMasp Al PMasp .2 Z2(H & #/D HRIE ELEEREET 1 - HlE 4. 33(b)
AR R B EH M2/ KE 2% - EEEERIER T - KElr PMasp il PMasp
ZEBES/NR 1> HILECEREE WINS PSR &S foy 38 0 FREARA 30 s R
PAMAERREAYIFDL T PMasp Al PMasp Z EL{EIRERZESIHEE WINS G &
a EELIVIEE - I e A L F R E/KER - ERREEN T - i atEE
¥ PMys p MIMERVRZEG R BAE - IR A AT SR i as N E RS fsok Bk 1B AT
(& RS TR IHRA(Chen et al. 2011) (NIL  AWTFEAERIAE (R T
fokr S kA R A I [ R = S R _E Al BE WINS Sk & far &3S N a5 PMa.s g JIME
PEARAY & IR Z A LK - TG RLE 4. 33(0) PAEEEERN T PMasp
PMysp ZEE(EARREE WINS Gl & &2 EAVIET - MESEERNFELZ T -
PR R e BAY I - (ERE WINS GRS e S0 - (£5 _EIk PMasgp
ANEFR R R FERAEFE BAM ZHE - #EM#E 4. 33(b)s 2 EayEi T o
PM,sp Al PMysp Z EL{EREE WINS Rk & B A B EAER -

3.5 1 l 1 l 1 l 1 l 3.5 1 l 1 l 1 l 1 l
e RH<75% @ I 1 ¢ RH<75% by [
3 ~ 3 (b)

o RH>75% o) o RH>75% —
no25]"" Linear fitfor RH<75% | T ,. |--==- Linear fit for RH < 75% |
o Linear fit for RH>75% | + Linear fit for RH > 75% |-

= - 3 2-
o N
i = B
£ &’ 1.5 .o s.j ° « ®
> = [aa} _ ® e o ____ [ L
o 21 l.?ﬁ af .-tO.' e O
= Ty Ga0 —
- O 054 g = B
- ) [m]
0 L} I L} I L} I L} I L} 0 L} I L} I L} I L} I L}
0 1000 2000 3000 4000 5000 0 1000 2000 3000 4000 5000
mass deposited in WINS (ug) mass deposited in WINS (ug)

4. 33 EFEHHNE/KE@FATD)E - FEHEEEE KR EVNA T5% BT
PM, 5 5/PM, s p BRI E faf E VR % o
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FfF Dichot EHEZRAER BAM JIE Z #EE N

ARAZE H i & 7K 8:(Wat » pg/m®) ~ WINS AFi AT &L » pg) KSR
EHRE(RH » %) F R T LLZ T4 R 774 (Multi-linear regression) » 17 1 —({[E H]
FIFS PMy s p 24T BAM HIE(PM 2 58) HIAZE > AT FATR -

PM's5 =1.218PM,5p - 0.195Wat +2.486 * R* = 0.861 (4.6)

PM'; 55 =1.247PM;5p - 0.226Wat - 0.001L - 3.974, R*=0.870 (4.7)
PM'; 55 =1.233PM;5p-0.158Wat - 0.058RH - 0.001L + 8.206, R*=0.871 (4.8)

HAfAF4.6284.877 5l B @E NI A STEE BN R R Z TR - S5RE0R %2
BINTHNNZ 1% > S HT4E R 2 AR AR A B AT - Lh¥TH 2 704.6%24.8
TEHIEY PMysp BAEFHS PMysp JME - theS A& 2 B8R A NS5 5 B
15.2411.5 ~ 14.8+11.25¢14.6+10.7 % » &S REURGHL 27KE ~ &fafE WINS AEL
F Tk B e B S A R S22 & Dichot 81 BAM Z [V EEH AR -

YA E4. 36045 AT AT » PMasp B PMy s p HYEL(EEAR B KRBV N
JRTS%EYIEN T » RSB EL A - % EL(E G FEE WINS N & & A R EHY
HEh o o T bR R A IR ORI P 2 e ap i iR 7 A — 20 RH
KIRBUINRTS Yol EER AL T oM > BTV AT ¢

PM' s =oaPMys p+ BWat+vyL +9, R*=0.873 (4.9)

Hrfg RH < 75 %E1 RH > 75 %HF » Z22809 5 R oo = 1.21561.236 ~ B = 0.119Ei
-0.163 ~ y= -0.001E1-0.001 5z 6= 3.863E12.229 - /3 i S4llE4. 34F77~ » HHE%[E 7]
BRI AT A HE AT - AF4.9TEHIEY PM s (SBIEFEEMAY PMoss {E
BB PRI » W 4B Ry 13.649.5% » RPF50.873 -
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60 1 l 1 l 1 l 1 l 1 l 1
0 RH>75%
[ RH<75%
50 — Fit Curve L \ —
11
&
40 — -
£ M o °
2 e
= °
m 30— ° o ° 2 —
o fé) 5® R =0.873
o~ oy *° I
-2 20 — .. —
o Y %e
10 — © —
0 L} l L} l L} l L} l L} l L}
0 10 20 30 40 50 60

PM2.5,8 (ug/m3)
4.34 FIAAI 4.9 #E{H 2 PMsp il BAM EEOHNE 2 ELEHEER -

FHDL 45 SR A HESR7K (5 By 8228 BAM i Dichot JHIESTERZE R EENHAZ - 2
TERDREIEN S > BT /K 240 ki & & i R 2 A ER SR -
PRI > ATAZE R B A AR AT 22 Sl > $25 WINS SR 4 iR sz DL
ELA H = ok & 88 1719 VSCC (very sharp cut cyclone, BGI Inc., Waltham, MA)HY
RELAHY WINS 73{€285 » AlfE{E WINS Afit &1 & % BAM B Dichot HIME fiz5
R

4.1.5 BARGE R BRI #HE

Fo T FERBIORGAMMAE TR A T i A2 R - A5t E sUM B2
e BT BT Z R R AT AR LA - = IS [EI R
FLR/NHYRSE | 2123837 - AERTBETHIBSEZ T - duLFAFLRy 10 mm ZjR4ER 1]
i Dichot HoRH o A8 78 IR K (FE A A8 R T At o AR 11 % - BT RHSE AR R fts
FRMEE O 1% IRMERTIRAVERAOE 4. 35 BR -

(a) & (b

et

4. 35 Dichot FHFRIE AL LS (a) T (b) & Z kL BT -

134



FUE  AEREE R

BESh > ATt — S e A N R4/ < Dichot AT Z KHASRIRIE -
DIEMRBACRE A & 2 2R R 2528 - ZAMEEW S IRAIEUR - AhldERahR 2
BRAFTER R BRI B BRI S RN IR R A P90 T4 10~30 % -
RIS BRI AR 2 RN Ry REPEOHL B B - 5y 2 B T s BB 3 Bt 1R
RAERNE R Z BRI L o Ry T GE IR - AT e tRaH MR AR E SE e - R
HAESURF A EIIR o 8 4. 36(a) R FRGERRE R - HMRDREE AR
— AR AR R RIHYREEEHEER o dRklE v G HIRAE R R E T B D TR iR
KB » M EEERAHE A — R ARE L AERET - W EETE 8 %A -

PrEEZSL > ATt E 54 Dichot FPEYAIFRIGA - HHY Dichot fhEREE4
PEORL SRR R > &9 5 15 L/min - SRR B EARATE A BRIR R - AL
AR ARA PR I R R AU R A — RN > AR - AT SR
R R SRR Dok A TR o JFUAREY 33 % » BEACHIRAEEY 3 4% « LLAMHTA
PR AR - ZRE ST Ry N - INEEAHIFEE IO B FLZ BRI 2k
IRHEREAS o [ 4. 36(b) Ky(sE FIRAEEERE B B R A B A — A B A BT ek S Ay 4 fsut
HEREIEHER - ERERERREEE R f R i AR S/ E
BIREN—fAYBAAE & BT - WIETHERVERZEITAE 8 %I -

60 1 l 1 l 1 l 1 l 1 l 1 40 1 l 1 l 1 l
1 _ —1
E 50 - £
e Z 30 n
= 40— -
Z g
2 3
S 30 — S 20 N —
2 . o Y=0.9911x -0.2357
2 b 2 R?=0.9927
£ 20 4 Y =1.0222x -1.3357 — £
5 R?=0.9952 g 10 |
= =
=] p— -
o 10 8
0 L) I L) I L) I L) I L) I L) 0 L) I L) I L) I
0 10 20 3 40 50 60 0 10 20 30 40
Dichot PM,, (ng/m?) Dichot PM, 5 (1g/m?)
(a) (b)

4. 36 Dichot (a) PMig.o.5 F2(b) PM, s KR HEAN ] — b A PR SR IV E BRI
EE¥EER -
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4.2 LA-ICP-MS 2 53 HeficEa 2%

LA-ICP-MS #i{5 » EHEFAIHTTEE R - IR Ml E B AR &
FEFRR » TR TR R SRR B LR R - LR E R B R AR
THAE o SIESTEITRSANERES VR ERE > DU BT 4 PM £
[EIER UG IIBEA S » WL (E AT R AT RS 2 LA 2 B - (It SR JBAR
fEE i EAYRERI R B MOUDI JEAR EAVEEAS R CAS % i nyaE - ATk
oA [Nt B B R A LAY 7 U TERER -

FHZEFAEE R - MOUDI BRALETASOR BRI A AT 48 SR AT R R
A R RIBE AR B R g5 - R ERVERZEEER o RN
BN AR R FER 2K/ D CR S RR) - N EFSFREE R #iETE  F B S TRk
IR E R A ORI AT4E R TRAR - SEARERRLASSR BT #E- R4
Dichot FEAMEITHIE » HhRME IR A v i BB R R R MY dE - DI hise &)
M PEAME RTGRFIPRAR IR ] - SR ARAYFFEIARNTRE /T - BR T OR4AHY Dichot £
ARZA - AREFRA LB R AU R 25 (R & P-2025D, Thermo, USA)HJHIHLFEAA
(PMy.5) AR AEF TR

TRAVEE BRI 0 SRR R DZERE AT E B = AT R o B e ok
> SHEEE T WAHEAELE L - B4R AR AV LR B Ry 100% SRM-1648
50% SRM-1648 + 50% SRM-1633b ~ 100% SRM-1633b » X =4 T RE KT S FEE LY
0.3~0.5 mg > FEAFEAE L LA-ICP-MS S5 & 7T ZYR IR ISR A& 4. 37 Fos > Mn
Fe Cu~ Zn - Sr~ Cd ~ Pb S u RNV IE#4HE BAFHIFHRIIER>0.97) » 541
Na ~ Mg~ Ti ~ V » As H—{EFEEEE AT TS RAR AR - RIS A L] -
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5x10* 10° = 3x10° 10°
Na © Ti O Co As O
3x10* @/E) 5x10° 2x10% 5x10°
0 0 ®} 0 0
0 3x10° 6x10° 0 4x10° 8x10° 0 3x10" 6x10" 0 8x10' 2x10°
1x10* 5x10° 4x10° = 6x10°
Mg ~ Vo Ni Sr
6x10° d@ 3x10° 2x102 é 3x10°
)
3 0 0 0 0
= 0 5x10° 10° 0 2x10° 4x10° 0  8x10" 2x10° 0 6x10° 1x10°
2
@ 2x10° 6x10° 3x10° 4x10°
H Al Mn Cu
2
£
10° 3x10° 1x10° 2x10°
O
0 0 0 0
0 8x10" 2x10° 0 4x10° 8x10° 0 4x10° 8x10° 4x10" 8x10'
3x10° 5x10° 8x10° 3x10°
K Fe Zn
1x10° 3x10° 4x10° 2x10°
0 0 0
0 1x10* 2x10* 0 4x10* 8x10* 0  3x10° 5x10° 4x10° 8x10°

Concentration (mg/kg)

4.37 LA-ICP-MS &0 & I 45 i MTéE 5 -

LB 5 TRIBAVERE i - HEERE A ER BT Ky 100% SRM-1648 ~ 75%
SRM-1648 + 25% SRM-1633b ~ 50% SRM-1648 + 50% SRM-1633b ~ 25% SRM-1648
+75% SRM-1633b ~ 100% SRM-1633b - SATHE LAY FEHFEELY By 0.2~0.3 mg > J&
JEAEAE L DL LA-ICP-MS 7347 & e 2R E 4R 411E 4. 38 » K~ V>~ Co ~Ni~ Cu
Zn ~ As ~ Sr~ Cd ~ Pb S RIRIEFRARFHRANME B4F - BRI R D
V BT R E SRS — R » [RATHEHREE IR LA-ICP-MS JpAfry45 R -
(B IR MV E 5 AR AR T TR THEE - I > TEER S HIEh R4t 2
Z1&  BMEHEH B R BN S BUETT R R LAYFEE -
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5x10° 2x10° 2x10° 10°
. O
N'y Ti Co As @
o
3x10° OO 8x10* ©o 10° 5x10° f
0 - | 0 ! 0 0
0 3x10° 6x10 0 4x10° 8x10° 0  3x10' 6x10" 0  8x10' 2x10°
8x10* 4 2%10° = 4x10*
Mg o} AT Ni Sr
0
. O , > g 2x10*
4x10 o 2x10 8x10 X
n
o 0 0 0 0
e 0 4x10° 8x10° 0 2x10° 4x10° 0 8x10' 2x10 0 6x10° 1x10°
2
2 s Al 4x10* 2x10°" 3x10°
] Mn Cu Cd
[
x10°| o 2x10* )% 10* 2x10°
]
0 0 0 0
0 8x10* 2x10° 0 4x10° 8x10% 0  4x10° 8x10% 0 4x10" 8x10"
2x10° 3x10° 8x10°* 2x10°
K Fe (@] Zn Pb
e} o
8x10° f 2x10° %é 4x10* /2/0 o /
D
0 4 4 0 0 0
0 10" 2x10 0  4x10* 8x10* 0 3x10° 6x10° 0 4x10° 8x10°

Concentration (mg/kg)

4. 38 LA-ICP-MS BT Z B 4 irés R

AR B E mBE AN T S B E H e EITa Ry 40% - Ry THEN4EER
TR EEEAIRI - FTHET T —4DAEL - HIEA S EAZE R4 ~ JEAVEE o i
AR —  JEEEEHIREEH 10%~80% » AT S e E5EE NS T RS
b » DABUS- B R 7 MR » 0 A4S SRR 22 H B ARAY EUE B LA K - B2 I8
FEAE LB AR o M BV R bE =2 B S RE =AY fn A - THZEREER 20% 1
THE] S0%HIFEES: © TEREARVENS » SITREUEIEREE S0%F Z R AR ME @ BUEAE
60%~80% Y EL (i3 HINE 4T R 8 - (R S0%YRE B T e M e A g fh o (B2 ¥ 84K
PR ARER AIZ 22 E] 60%HYRE R BE R SRR A RIEh » RIS T ey —20s: -
PP B B BRHIRE B a2 E By 60% LU TIR Y 73 M TAF -

EHTHE B SRR 2 1% - FR(MLL B T 8B AT i 7 A T MOUDI ~ R4
Dichot fz R&P FERAVERAS » FLHETT T /N I3AT » 12LA#1~3 Fs At =4H MOUDI
A > 12LA#4 3 7 7 5RIRHE Dichot(PMa )B4 » 12LA#S 73T 7 10 SRIB4E
Dichot(PMy5.10) & 12LA#6 5347 T 8 38 R&P(PMas)EEAS » LA-ICP-MS 43445 Bi
&A1y Bl MW-ICP-MS 2KEL#ES - [E] 4. 39 2[E] 4. 41 £y LA-ICP-MS R IE 4RI 7317
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GHR -

8x10° 4x10° 8x10° 1x10°
Na Mg fo o) Al K
O
4x10° 9 O 2x10° 4x10° 6x10°
0 v 0 v 0 v v v 0 v
0 3x10° 5x10° 0 5x10° 9x10° 0 4x10' 8x10* 1x10° 2x10° 0 10* 2x10*
2x10° - 4x10° 5x10° 5x10°
Ti v Mn Fe
a 10° 2x10° 3x10° 9 3x10° f
o
-
- 0 0 0 0
= 0 5x10° 10° 0 2x107 4x10% 0 4x107 8x10° 0 5x10" 10°
N 30 3x10* 3x10° 8x10°
g Co ©) Ni @] Cu Zn o)
R
[=
= 2a0 1x10¢ 1x10° 4 4x10°
O
0 0 0 0
0 3x10' 6x10' 0 8x10' 2x10° 0 4x10° 8x10° 0 3x10° 6x10°
6x10" 2x10° 5x10° 8x10°
As Rb Sr Pb
3x10° 10° 3x10° 4x10°
0 0 0 0
0 8x10" 2x10° 0 8x10* 2x10° 0 6x10° 1x10° 0 4x10° 8x10°
Concentration (mg/kg)
— =R
4.39 12LA#1(MOUDD & T2 > i 4,
5x10° o) 3x10° m— 8x10° 6x10°
Na Mg Al K
o °
O 4x10°
3x10° 2x10° ax10°
O 2x10°
O
0 0 0 0
0 3x10° 5x10° 0 5x10° 10* 0 4x10* 8x10* 1x10° 2x10° 0 10* 2x10*
8x10° g 1x10° 1x10° 2x10°
1 \" Mn QO Fe
a 4x10° 6x10* 9 6x10* 8x10* f
o o
>' 0 0 v 0 v 0 v
- 0 5x10° 10* 0 2x10° 4x10° 0 5x10° 10° 0 5x10* 10°
(7] 10* 6x10° 5x10° 9] 2x10°
c Co Ni Cu @) Zn
[ ®)
-
c @] O,
= a0 3x10° 4 3x10* 10°
O
0 0 0 0
0 3x10' 6x10' 0 8x10' 2x10° 0 4x10° 8x10° 0 3x10° 6x10°
3x10° 6x10°* 1x10° ax10°
As Rb Sr Pb
1x10* 3x10* 7x10* 2x10° 9
/ '
0 0 0 0
0 8x10' 2x10° 0 8x10' 2x10° 0 6x10° 1x10° 0 4x10° 8x10°

Concentration (mg/kg)

4. 40 12LA#HA(E4E Dichot PM,5) S T0 2 2 i s 4%
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<10° <10° 10° L 10°
Na Mg Al K
ood’ Se)
4x10° o 2x10° 0 3x10° 9 3x10°
O

0 0 0 0
0 3x10° 5x10° 0 5x10° 9x10* 0 8x10* 2x10° 0 10* 2x10*
8x10” = 1x10° 3x10 1x10°
Ti v Mn Fe
@)
4x10° 6x10° 9 2x10° 6x10°
n
S
~ 0 [ v 0 m— v 0 v
> 0 5x10 10 0 2X10° 4x10 0 5x10° 10° 0 4x10" 8x10"
=
0 8x10° 5x10° 8x10" 3x10°
c Co Ni Cu Zn
]
—
c
- w0 3x10° 4 4x10* (©] 2x10° @]
0 0 0 0
0 3x10" 6x10" 0 8x10" 2x10° 0 4x10° 8x10” 0 3x10° 6x10°
r

S|

0 8x10° 2x10° 0 8x10* 2x10° 0 6x10° 1x10° 0 4x10° 8x10°

Concentration (mg/kg)

4. 41 12LA#5(J4i Dichot_PMys.10) S5 LR Z MR B4R

FHlE 4. 39 2@ 4. 41 T]FE] > {FHEEE R 2B TT R E SR
WA TSR ANE 4. 37 K& 4. 38)043E T#F% - @iNa~ A1~ K ~Ti >V~ Mn -~
Fe~Ni~ Sr %02 » ZHIIRAVEAE e A REFAVERIEDNET - 7T Co~ As~ Cu
Zn R IE 4R Al B 25— BAF Fri iiny T & Rb AEA RAFIVICIE ISR Mg ~
Pb BT E A& 2 WA FEIRPRAVR ERN AR - RS -

A 7<4H LA-ICP-MS HY45EREL MW-ICP-MS Y53 AT TEbi: » 415k 4. 3
% 4. 3 A[FT] Al FESRACH TS RIGEREE > LHZ MOUDI A
(1.8~3.2pm)AY 53 AT ELAE s 1.2 > T4 Dichot(PM s.10) AR &S SR 2 EL %5
T - R&P BEABLRAE Dichot(PMy 5) HE B [F M (R HiE » (AR R&P BEAHY R
& - HERLZ ISR M e =0 IR A -

K L MOUDI(0.56~1um)iVER A (£ » [iok4E Dichot BRAHY s #frEE At AT 22
0.8 » ELIMEEFT - Ti LL MOUDI(1.8~3.2pum)iy AR - EEBI Ry 1 TR4E
Dichot(PM, s.10) AR 53 AT ELAE Fs 1.3 I A= - LA-ICP-MS s
Mn HYREHEE MW-ICP-MS 145 B (K » Fe f£ MOUDI(1.8~3.2um) ~ JR4A
Dichot(PMa s.10) FEHLRI IS BE AR SIAFEL B By 1.1 > B Al HYSHT4SSAHIL - Tdt
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R&P R AR Tt 2= M R AR AL -

Rb S5 Frl R TR > Hg B ARAVERME R B BAFAVRICR » BRALES
BN ZAN - HEREAHY I ATECE A2 1~1.2 - Sr LUR4E R&P BAHY I HTED
fE £ 47 (0.9) > M JR4E Dichot(PMas.io) B AHY I ATEEME AT 2 1.2 - Mg DUR
Dichot(PMa s)BEA Y 3 Hr4E SR A4 » ELfE Ry 0.9 - HA54 MOUDI &R {SEARY 73
&SRB B LRI > V EIREE MOUDI AN Hr4E Rl AiiE - Co LU
4 Dichot(PMa s-10) 5 AR TG R B4 EEE Ry 1o MOUDI AT D HIZ > 1 pm
BRI AT LR AT -

LIS LA-ICP-MS BT IREZ - ki Dichot BEARY T4 RIELE X
MOUDI AR M R E 4 - BRI SMEE LA-ICP-MS IR -
HERAD Na~ As 0% - HEAR B GAGIERIERITH RFIVEERG - H2
LA-ICP-MS Frop iy SR 5B R RARFEEUE -

7% 4.3 LA-ICP-MS ¥f MW-ICP-MS HVREEEE( TR BB ESITER)

LA-ICP-MS to MW-ICP-MS Ratio (Mean+S.D.)

Dpa

Al K Ti Mn Fe Rb Sr Mg \% Co
(um)

1.8-3.2 1.2+04 0.7¢0.2 1.0+#0.4 0.6+0.5 1.1+0.0 1.2+0.3 0.7+0.1 0.7+0.1 1.2+0.3 0.9+0.4

MOUDI 1-1.8 1.7+NA 0.8+NA 23+NA 0.8+NA 1.7+NA 1.2+NA 1.6#NA 1.3+NA 1.0+NA 1.6+NA
0.56-1 4.844.7 0.9+£0.5 6.7£2.9 0.1£0.0 2.9+0.9 1.3+0.5 1.0£0.8 1.2+0.3 0.9£0.1 2.5£2.0

Dichot 2.5-10 1.5+0.5 0.8+0.2 1.3+0.3 0.7£0.3 1.1+0.5 1.0+04 1.2+0.6 1.5£0.5 1.3+0.3 1.0+0.6
Dichot 2.5 4.1+09 0.8+0.2 4.0+1.0 0.5+0.1 1.3+0.8 1.0£0.4 0.6£0.5 0.9£0.4 0.6£0.0 1.8+0.6
R&P 2.5 10.6+49 14404 3.8+1.6 0.4+02 42+22 1.6+0.7 0.9+0.3 1.3+0.4 0.6+£0.1 5.3+3.1

1.8-3.2 5.445.1 2.1£1.0 3.6+0.7 1.8£1.0 4.2+3.2 NA+NA NA+NA 4.4+4.3 2.1+0.3 2.1£1.8
MOUDI 1-1.8 8.7+6.2 2.1+0.2 5.1£1.9 3.1+1.4 4.8422 NA+NA NA+NA 55446 1.840.2 3.0+1.9
0.56-1 NA+NA 1.3+NA 224+NA 1.0#NA 6.5+ NA NA+NA NA+NA 1.3+NA 1.5+NA NA+£NA

4.3 AR AR R P R

FERF ISR 2238 B LU T BE O ER o0 A A B UL RL B TR 14:(Weber and
Friedlander., 1997; Oh and Sorensen., 1997; Jang and Friedlander., 1998; Park et al.,
2004; Kim et al., 2008; Scheckman et al., 2009; Shin et al., 2009) - H.f1FfHTEME(SEM

RGP AT AV BRI YR R~ REER(L/W) ~ JFIATRI IR (do) B U
5 IR LIS (dprop) B 4T > TSR E &~ SRR EAE(R) ~ [RAGHRLHY L H
(N) Sz R S B AR RS (dve) AUBE > = 4RI T AE3T 22 AR AR IR 1
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BRI P AR E B R R B 3%

AT ZE > DAGAORL AR 4 E (D) S B TR () Rt o L AT A 3 BRI Y
TR S8 - ABHFE R T B AR oA SR RSO PR M - {58 FHSMPS &A1
AFRRITE S B SRR SRASHL Y B H IR0 A > S RIIRFEE FH A R B T T S8 H R
HE KR A 28 (microorifice-based concentrated nanoparticle sampler, CNS)Z. g
TEMi i DA EE I ~ HIIE R R b (aspect ratio, J)F 28y » WERZE A [F0LE

78 R = HIDMA Fri 88 HH By feok 8 H H AR (number median diameter, NMD)HY
PR o

i

4.3.1 R R A 1% B BRI R B LR

[ 4. 42(a) Fo$REIRIAY TEM SR 5 B2 - TEHE LB BN Fy 200
nm BRI R 3]) » P 55 BRI SRR O 45 18 Ry B+ T T B BR A R AG 2R SRR T
AHRR - G HBEE RO K - B AR S o ARWFFET T 381 S AASRAHIE
R SR FABRLET TR I BRI H RS HISHEIE 5-25 nm > S5
R F 13.612.1 nm > W1[E 4. 42(b) « FH4EFRBUUER T AR /MZ SR AR 421 do YLE
WEESRANEE 4. 4 PR > B o] KB SRARRLAY do B AR R FE 2 BRI 3 H
B EETRRE SR 1000°C % do A/ 20 nm HJ#EL -

04
(b) Points:381
i NMD:13.54 nm
6,:2.1
. 03— — — - fitted cruve
W
=
£
=
=
%)
=
= 0.2 \
S
g | \
g ' \
= 0.1 | ‘\
, _L1
I , S
0 — T T T T 1
5

0 10 15 20 25 30

d, (nm)

[ 4. 42 (a)EBREENERIFE Fy 200 nm FYSRFIKL TEM §24% 5 (b)RaafiohrE 5 o (2=
ASEFE B 1150°C) -
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4.4 SURRT DAZE S et AR A B R ROk T B JFAG R E (do)

Authors (years) Generation Temp. (C) do(nm)
Schmidt-Ott (1988) 1000 15
Weber and Friedlander (1997) 1050 13
Ku and Maynard (2006) 1500 20
Lall et al. (2006) 1050 18.5+3.5
Shin et al. (2009) 1100 13.842.5
Present work 1150 13.6+2.1

FH 3 325 P 2 A R o SRR (1 B L SRS S A4 4. 43 P - Sk EL
H f PR 8 (NMD, number median diameter) £ 126.53+3.58 nm » o, £ 1.71+0.04 > &
EARIE By 4.51 £0.29 x10° #/em’ « 140 - AREIB R T HERD I 40 AR AR SR
R e R  EE B 6 /NG 1R E BT A B R o> fff > 45 SR %537 NMD
B 1252724.52 nm > o HlEy 1712005 » [ E SRR IGIEE 442:0.18x10°
#em’ » B 6 /NISHIHIZE B EAE 5% 2 A «

12610 NMD:126.53
MD: 126. nm
c:1.71
. NMD:125.27 nm |
—@—c,:1.71
- (after 6 hours)
‘= 8.0x10° — —
5
&
e 1 -
o0
k)
2
£ 4.0x10° — =
0.0X100_ T T TTTT —
10 100 1000

mobiliy diameter (nm)

4.43 LIzEss/ % stk Ao R IR Y IR AG R H R i -
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% 4.5 BLL DMA #iBEH 30 ~ 80 ~ 150 ~ 200 ~ 250 J 300 nm HY-R £ HI| BEAR LS

SRERTHL > &8 A EE AR EDREAYIE I T B4R SMPS SHIHHAYER BT

15 e R AT SRR RIEEEENT > 15 Qun (R (2(9 L/min)Hy DMA itz 30~80~150
200250 Jz 300 nm HYFEALSRERFEHL > FH SMPS JHIfSHY NMD 5751 5 29.6~79.5 ~
148.5~199.6 ~ 247.5 J 294 nm » [Fh&5 5 EAAR ER B8 1S AV AH BT ER 22 0 Al f5-1.3 ~ -0.6 ~
-1.0~-0.2 ~ 1.0 F-2.0% ° & Qg [F#(KZ 5 L/min 1% > B SMPS JHI{E-AY NMD 435l A
28.6~78.4~145.8+192.8~242.6 k7 287.9nm » AR AR SRS AH B a0 2 50l F5-2.6
2.0~ 2.8~ -3.6 ~ -3.0 f2-4.0% > AHELHY Qn By 9 L/min FrffBE HAYRIIREE SR » TS
SR B A B 88 SR OSBRI TR Y 22 SRR G R L EE AR TR B A s/ NS -

R 4.5 ANFEEEGERE MHSRMMIE H th B AL -

sintering temperature (C) Number median mobility diameter (nm)

24° 292 784 145.8 192.8 2426 2879
24° 29.6  79.5 148.5 199.6 2475  294.0
100 29.5 77.2 143.5 1912 2315  272.1
150 25.7  58.6 94.0 120.7  141.6 1579
200° 237 512 75.8 91.2 104.3 115.9
250° 240 509 74.4 88.6 1029 1132
300° 242 497 71.2 85.9 98.6 110.5
400° 23.8 485 72.1 85.6 98.2 108.6
500° 237 492 73 86.3 98.1 107.4
600° 24.1 48.6 72.6 86.3 98.0 107.5
800° 23.6 478 72.1 86.1 97.2 107.3

*Qsv=5 L/min for DMA
® Qe =9 L/min for DMA

TR 4. 44 > AREXEFH Qun £ 9 L/min 1 DMA G H A BASGR R IY
RIEEREdtiR - BRI B AT oy R = (EPEE: - 55— PE R BRI EAE 24
-100°C - FEIFHRIBEAE 1F R EARE > SRSB4 )N © 55 P B R

FHL 100-300°C - FEFEPEEE T VRDSRAE AR - T ERRE BRI IS HRE I S =
B A Ry il 300-800°C » fiuttr R BX i A > BRASBh A LAY LIR R A IHE -
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4551 Weber and Friedlander (1997)#(1 Shin et al. (2010)&4H[5] -

300 1 I 1 I
d,,;=30 nm
T d,=80 nm [
250 — d,,,=150 nm [~
i d,,,;=200 nm |
200 d,;=250 nm
d,,;=300 nm
EE 4 L
~ 150 — —
2
= - -
100 — —
—o—o

> m e 0O

S —a
- ® J
50 — F——a— — -
_@_656_3 = o F
0 ! I ! I ! I ! I
0 200 400 600 800

sintering temperature (°C)
4. 44 AFHAZOR RN LA [F Bt m e Besh 1% - ik EEREEN RIS HYEEE - 5
RIAE eSS B 1= VIR Ry 2.8 POCH T du FoAEAEERES Il (WK EERS BN EEALLE > dio
Ry 8B [EDR R4S 1% AUk EE RS ENRERIAS)

4.3.2 AR B KBRS R TR M i

AHHFELL R 1 A OR PR Ss PR EE TEMEASEMAR i - M1z HL s 25 Ak
#G(Image J) & IEIRIHVAYFRAGHROAIE(do) ~ e AR H(W) ~ e K2R (L) EdE]
RIEIERZHITA(A,) » (EH]_ IR 1% (F rl et B & R b (aspect ratio, B) B
TR B (dpro) F 2L - TR LRSI » Park et al. (2004) 347 T 5F 2 BIZRSE
TRORLETTIR I » 45 SRR dpro B3 0T d » PIERISFEZ OB RIMER » H
F174£50-220 nm5y BIHIP(E ST BIIEH1.5-3.4 © Shin et al. (2009)55347 T #iHdm F58081150
nmRENKL - 40F%4. 6FT7 « (HEZ R A LA IR AE S EEAS BN BB SR ML Y dproj
g IFE BT d, - PER1.71-1.79 -
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i% 4.6 %fgibg*ﬁ?gé% 30~ 80~ 150 ~ 250 E’—ﬁ 300 nm %ﬁﬁﬁi’*ﬁﬂ"] Lavg A Wavg A B
/@-\1 dproj %%Hﬁ%ﬁi °

dm (nm) Lavg (nm) Wayg (nm) p dproj (NM)
30 42.5+10.3 25.5+6.0 1.72+0.47 28.7£3.5
206.7+76.8 135.7£78.5 1.70+0.55 81.0+10.2
% 140.1+25.9° 83.4+18.9" 1.77+0.5" 75°
267.2+62.9 184.1+41.7 1.71+£0.41 142.3£21.6
120 321.6+£65.7° 186.4+37.1a 1.79+0.5" 145°
200 420.2+61.9 282.9+54 .4 1.67+0.45 193.8+11.8
250 620.1+130.8 301.1+£60.2 1.84+0.44 242.2+24.3
300 793.0£131.9 435.7+129.8 1.93+0.51 296.8+40.3

* Shin et al. (2009) 7 JERE S8/t 5

AWFELL Tmage T 5257 MrakEG 7o M ARJEEEERT dim £ 30 ~ 80 ~ 150 ~ 200 ~ 250
1 300 nm (YEREATZAR S B ERIL 5307 50 FELLE) » EIFE Lavg ~ Wavg ~ B
B dproj© [ 4. 45 Fy R [EPRAS T HYEIE SREG0HL TEM s25:(HoAth TEM g5 ] SR8
EHE—E BAF) » v LSRR T 30 nm AYFLk > 4 » HAR Ry B B SR ks
HARAARUE T 2 B R AR SR VO AT aH R - 3 BB AR BEE du AYEE KT R
BREE o [E 4. 46 FyEERZENEHIFE Ry 30 ~ 80 ~ 150 ~ 200 ~ 250 £ 300 nm FYER EH4E
i 800°CJEEAETR AT TEM 5214 - HHEZIEI PT DASSE & BeAE R 800°CHE » 7SIy
ORI S E A BRAS R N AL AR R S R B BRAR, © 47 D AtsR @RI SisE R ~ i
RELAER - AR ISR » REIRE I E R = R R ER - SRE
RIS S BRI B BRAR - ERBRAE RS 2 800°C » IEIFE VP e
Rl B EIERAR o
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4. 45 FleEsEnE R0k TEM 8244  (a) 30 nm ; (b) 80 nm : (¢) 150 nm : (d) 200
nm ; (¢) 250 nm ; (f) 300 nm o
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4.46 4K 800°CBEAS((FBAMHFE] 2.8 FMHYERHLHL TEM 324 (a) 30 nm: (b) 80 nm
(c) 150 nm ; (d) 200 nm ; (e) 250 nm ; (f) 300 nm °

FRARTRS B AT 45 3R FefM TS BRBR BTSRRI’ & A BT Lave ~ Wayg 2
:/E;EPL\)\ Lavg/@‘\i dproj ﬂi‘  E] 4. 47 F‘ﬁ‘ﬁi‘ ’ E‘W%%ﬂﬁ)ll*ﬂﬁ/\] Lavg/@-\1 dproj E@EQ{%% :

Ly, ~d2 (4.10)

proj
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7F Shin et al. (2009) % Park et al. (2004)H./E T Layg B dproj FIBEZ ST 1 By Ledpres " 8
L~dproj *° » TR BIEHIFEAE 30-200 nm (1Y B ERIEAE 1.67-1.1.72 2 [ > fEIA{EET
B - B EMYELDZ A (LA - [H4E5EE Shin et al. (2009)FHIASRIEH
L« E Rk EERSENERIAE Ry 250 nm Jz 300 nm 1% » B {HA] XA KAVIFI © 45
e s SR i R B B S SRt N Y PR AR Bk B LB B > P DA B g ey R [
TRATBEHL T TR AR TR B H 0953 i > DARES B ERVEM LB AR E H & A
BAMERAAE o HHE% 3= 4. 6 AT 888 do £ 30 ~ 80 ~ 150 ~ 250 £ 300 nm [ SR {k
(9 doroj 3711 B 28.7+3.5-81.0410.2+ 142.3+21.6~193.8+11.8+242.2+24.3 F; 296.8+40.3
nm > WEZEEIEE R -

O

exprimental data

L (nm)

4. 47 Fr KPR (L) B (D e T RIS (dprog I GE 5 ©

AL > ABTZE I 45 F e Shin et al. (2009) Lall and Friedlander (2006)£
GESRAET TR LLEAS FLANE 4. 48 A A DLEEHUARIFEHISE S B Shin et al. (2009)
HYEBREE FAHAT > doroy B2 do 2 T B Ry 43 MERH % > M-~ /2 Lall and Friedlander (2006)
DR FAVFE R - [FRRAE B Lall and Friedlander (2006)1F 58 i A= (HE
FR o ARk By 52 SRRV IR B R ES B ARG TS A S R B AS BB R s 1 8
A BGRE AN 200 nm 1% dproy SEA RN EERERVE N -
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O Shin et al. (2009), singly charged particle
T A Shin et al. (2009), doubly charged particle
[ J present work, singly charged particle
300 — Lall and Friedlander (2006). §
- L)
£ 200 >
A [
=
100 —
! | ! | ! |
100 200 300
d,, (nm)

[l 4. 48 FE{E mfR R B B RIS HYRE (5

43.3 BRERIV4IE
R Schmidt-Ott (1988 AR (4. 1) F BT AR O B F i
To4ersr B

N = A-(Z—’”)Df (4.11)

0

Hrt N BFIARHTIEHE ¢ A BATEARE do BERIVEBREIERAL 5 do BIFELGER
RIETRIE © De RBRIAVIFE4ERE - Weber and Friedlander (1996){Ea% B (£ FE45 Al
% » SHRCEIRL TR AU E H A & 0 H i TEM s G5 R0 4E 300
ClreshRr e Hh R BEAE I AV FR AN F AR S Ry B HE RS (close-packed) Y BURE » FHEFHY
Dt £y 3 o fR# Schmidt-Ott (1988)E:2 Weber and Friedlander (1996)AVF5E45 5. » &Ml
R 22 B HEREIRRRHY N B Dy oi(REHSF By 3) -

d, p, d
N:A ZlyEr :A _013
(d ) (d ) (4.12)

0 0

Hef do BEEHERMOAVILEE - B A4 1D B4 12) G HFEARE - ErEE
dum EAHY DeBERATE FAIAFZFR |
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3
dc?f ~ dp (4.13)

FHSRpk EEAS EER AE EEAVAE SR, EREEIREAE 300°C1& » BRI R EAEE
b H AR AURE - ANEBE F LRI R B RN AR (dor) - Z AR FE LA A
[EEE T B L (o) (EIE] - SE[RIRFET x By A > 400E] 4. 49 > [ FEHRFHIRER
RIR 3/Dy > FELLEI IS EIA [FEESERE NAY Dy -

O 24°C
1000 = ® 100°C Residence time=2.8 (s) L
i & 15°C 3
o) 1 a4 200°C -
) 4 0O 250°C L
ko 1= -
g {0 i
<
] *
£ 1004 v _
g N v r
=
2 J L
& . L
<
10 T T T T T T T I

100

diameter of compact agglomerate,d; (nm)

4.49 LEAEDEERELS %Y dm B del B{R(IEREFET R 2.8 F0) -

4. 50 BN T ANB RPN B4 RIS B AT Eeah 1 IR By 2.8 B Weber and
Friedlander (1996) 0845 BEHFH Ky 1.46 PORT{GEIRIMORL DefH - FRAEZZ B AT LA
HITE RS RE By 100°C B > SRASURLAY Dy CLAK FH AR JEEAS Y 1.98 B12.06 $2F1 48 2.04 >
&S ST SRR TP DA FIGIE B L o SRR M EEDR S SRy Dk
SEHY BT - EEEGURIEHES 2 300°C1% - DeECASIRE BT 3 0 TRBEAERE KR
300C1& » fWhIHY De BN EHFTEL - fRIE DAY ES SREUR » {1 e {2 B IEE R
AIBRFRR > SRV HVAEREET TSRS Fy 100°C EB4AEEAH - MAEJEEAE IS Fy 300
CHFRUL CAS 58 R B HERRAVEAERE - IEEFHORIAY D 2 3 o AHEY Weber and
Friedlander (1996)HY De{HAVFIEAGR » (EEEASRE Ky 150 ~ 200 B4 250°CHf » ARH5E
SRS DefE 517> Weber and Friedlander (1996)53 515 16 ~ 23 B 15% o
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a1

Weber and Friedlander (1997)
O  Residence time=1.46 s

Present work
351 @ Residence time=2.8 s —

15 %
23 %

Fractal Dimension

| ! | ! | ! |
0 200 400 600 800
sintering temperature (°C)

4.50 A[EIEESDRE T - SRER A QEfERY AL -

4.3.4 EREVENTTIARA T

WORL A It A tf 2 B I & <2 #6577 (drag force) s 20 ot 2 H A F 1y
ARAE o R Ry dn BYBEIERIP GORLTE — 4Ry 22 M FEE) - RIZ 89 # 50
(F(dm)) LA 52 B2 5 Hir %€ {3 (Stokes law) gt & ¢

Fd, )=V

C ) (4.14)

Hft Ve B MBSV AR ST S © p Ryiftie Z BN IR R EL © C(dm) R iR E B
IERT o &R A BEAGIRES - LR —RIER T E&R AEIRZERIA
F(dynamic shape factor, ) * [ EAZHYHE I (F(dve) )R HHEIE Ry -

— 3”MV6V;‘K

Fd,)==" ™ (4.15)

Hrp dve BHEFEOHESHIRE » BIEA IR AT B A RS RRA EER RO AL C(dve)
BN BB E R« AN B XA APM & HIR [EEe4E S~ [ i B fgokr iV E &
R FHSRERA 2 R 5 T3 L 25 8 BE A SROSOR Y DS R 18 > AR ZE R iz
HFE BRI & R A 50(4.14) Ko (4.15) » B f& (F AR L 2 (EEEm ™ BRI fdh
B k(B - A FFIAF(416)FR -
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_F(d,) 3md,)V,/Cd, d,/Cd,
- Fd,) 3md,V,/Cd,) d,/Cd,)

(4.16)

[l 4. 51 Ry A [E) e HSeah = s Ky 2.8 FPRUMRME T > dw=30~80~150 »
200 ~ 250 kz 300 nm FEHRIFIRTZERAN T HUBIBA B BATIR - SRl BEISERIGOR Y « (B AT
2R 4.7 - IRIBFZER > AEBEEIRAE RS RIREDRE B 100°CHF > 7 TR
RLEY w (EEBARY 2 HoPES « [E7 A R 3.65 F1 3.39 » HILEER AT AHEMI(E _E 410
RS RRE T - SRS 23R IEF RRA AR AR - PEieY « EREE
RIS 1 - BB EBEEDR ST 2 150°CH - S {ERLEOILRY « (E B A B RAYE
o P HAIREZE 1.73 > IECEEHBV N AR BEERFRY « HEY 53% © (EBGS
JRE SR 200°C1& > FrARY « (ERVEVBOGIEENT | - fRIZ_Fallsh 5 n] DR fE BEas
S 150°C S > sROVRIAVASTEEFIMarE BAEFASRRY A R AR RS & R &
Y EIBKARERL > NI EL « (ERHRBARRRAVEISY - BeERE SN 200C1% - B4 BN
BRI RS R B A ERL - PRy « (ERY RS8B4 ke ok
HEAT 1

3 1 ] 1 ] 1 ]
Sintering Temperature

24 °C
100 °C
150 °C
200 °C
250 °C
300 °C
600 °C
800 °C

eEP>»OCOD>O

dynamic shape factor (k)
-
]

0 100 200 300
mobility diameter (nm)

4.51 RNE)EAERE H B S EEE B 2.8 FPAIEE T » dw=30~ 80~ 150 ~ 200 -
250 K 300 nm K Bk Es o

4.7 JFEEEBEET » dy=30 ~ 80 ~ 150 ~ 200 ~ 250 & 300 nm {5 EE{RERMRITY
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18 -
Dynamic shape factor, k
Tsint.
24°C  100°C 150°C 200°C 250°C 300°C 600°C  800°C
dm (nm)
30 1.95 1.94 1.49 1.27 1.15 1.15 1.00 1.00
80 2.76 2.62 1.58 1.23 1.22 1.16 1.11 1.08
150 3.69 3.49 1.70 1.16 1.12 1.08 1.07 1.06
200 4.18 3.91 1.85 1.14 1.08 1.03 1.03 1.03
250 4.51 4.08 1.89 1.13 1.10 1.02 1.01 0.99
300 4.77 4.28 1.87 1.12 1.08 1.03 0.99 0.98
Avg. 3.65 3.39 1.73 1.17 1.12 1.08 1.04 1.02

BEAh - AESR R R B AFETRHHY « (B8 Shin et al. (2009)HY4EFRHETEE
B Yl 4. 52 o SEIREEIRAFRIRAE ROBEERE & 100°ClReFTEH R LHEY « BEAERN
Shin et al. (2009)HY#EE, - RN Ry Ah g A R UG SRR PRI 2 Ry 13.6 nm >
/NS Shin et al. (2009)1Y 15.2 K 19.6 nm » EAEAHFI BRSO T - HHECRHY
IR VORI 4H R SR BRI Y R A peoti Y B H g ) > NS RGO Y 1 (E R )N -

8 ' l ' l ' l
Shin et al. (2009)

[ ] DMA-APM, 24 °C, dp=16.2 nm

7 [ ) DMA-APM, 100 °C, dp=16.2 nm B
v DMA-APM, 24 °C, dp=19.5 nm

6 — present work —
DMA-APM, 24 °C, d,=13.5 nm
DMA-APM, 100 °C, d,=13.5 nm

> O

dynamic shape factor ()

0 100 200 300
mobility diameter (nm)

4.52 A[EBEETRIE H SR B i By 2.8 FPHYMRMAF T > dwm=30~ 80~ 150 ~ 200
250 Jz 300 nm Gk BT IR PRI T-HYigsSh -
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4.4 HRIORL TR 88 8 FH e A
4.4.1 WINS F; VSCC Z SR SRR 4RI 1E

[ 4. 53 Ry ARWFSE ST A R BT Ao AW WINS K—1{l VSCC %
RIUTESCR AR TEAS SR » FE AT B H VSCC Y dpaso £ 2.49 pm > S8 By e R4
BECHL Y1625 = SRS ANAT(E WINS Y dpaso RIS RI Ry 2.27 2 2.03 pm > lFE R EH
(i 2.5 pm AYEEETHE » H dpaso Z A 7ESR o HHILEE R v HREE H A E 5 = i
BN =64 a8+ - VSCC BAEERAVARIRUT /7 (R EE ST -

100 L

collection efficiency, %
1

Test powder: coarse-Al,O;
O VsCC,d,, =249 pm
04 & Ol WINS (1), d,, =203 um [
/A WINS (2),d,,,=2.27 pm |

| ! | ! |
2 4 6
aerodynamic diameter, pm

4.53 VSCC k. WINS BBy i M IR BER i 67

4.4.2 WINS }; VSCC IR EE LS

4. 54 BATHFELARRER Y A4S - WINS K VSCC 22 PM, s £ 28(Thermo,
Model 2000) » &85 71K —EmiVEETREE 2 1% - Wi B PREAE R 2 MIHV 2R 182
AR B e & 2 Bifh o Hrp i > M2 2 (Diff,,) DL VSCC HI4ESR R EREE » 51E
BV R

Diff, =——23" (4.17)

Hr PMys w 2 PMas, v o7 RIESE - WINS fz2 VSCC 2 Bikesiy PM, s BRERSGE S -
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FlE 4. 54 A& > BEE WINS K VSCC Gl & far RGN > DURTE Ry o 1L asFT
PREERVEE SRR A o 1R a8 Z 45 R AV IR & IR B HE4S R AATB X Kenny
etal. (2004)Frfii VSCC BAEHERMML S AE T B E doaso 28 P A G - fl WINS
HY dpaso & 8 HL BB HI0RL & fe B3 DT ek D HISEEm AU 5951 EhlEl 4. 5S4 & -
FERTHA SRR T - & BT B EERRITEY 3000 pg IF > W& ZHRIZERGEHE
10 % > HEF(E BRI R 4 K > BURERATERD 5 KREEEE FikE
S > UK H RTAS B S EAS R e T 7 R — KAV RESRR 2B K -

F_EAgTE VSCC K WINS HEF TRl RS &R PR S RIS W 77 188 2
PRSI EREREL B HVAE IR » TR BB S i 1 S e AR5 & AT
FUERIELL VSCC Jigfalas iU H e A 2 (22 mofIa R (5 A HY WINS s -

4 \ | \ | \ |
0 e |
x o ©
=4 x X * —
8
£ ®
£ X
WD
£ 5 x a
= .
12 - 5 days sampling ®
- ¢ Itrun
® 2"run
X  3"run
-16 T T T
0 1000 2000 3000

PM,,, s Mass Loading, pg
4.54 SypllEE | WINS ke VSCC 2 PMys BREZEREE 5 RERERTL - W EPRERGE R =
FERI s R S o 8B 2 Fil i -

4.5 dlifdok <~ FFEhE RN BRI SR < BRaY
4.5.1 TEOM-FDMS M FENRE A B EIREELYE

4. 55 BifE 4. 56 47 Bl By A2 LLZ8E FDMS (Filter Dynamics Measurements
System) Z.4%HY TEOM (Tapered Element Oscillating Microbalance, TEOM-FDMS,
TEOM 1405-DF, Themo Science, USA)H1EL4% 7 (base flow) i 2227 5 (reference
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flow) 1V EHE (PMys, por) BL{E 2 BB FL 4R R BV EUIE (PMys, o) K1 WINS (PMas, w) K2
Dichot (PMy s, p) BREEGH RAVELEHE T » HH PMa s rniy TEOM-FDMS [REEREE 172
TS A Y TE B ) BR 22 RIRHE TERYAS R » T PMas, m HISREILIETE - HHIE 4. 55
A[EHEAE ) PMas, w 2 PMys, p 358 PMys, kool > [EGESAAT Grover et al. (2005)
L TEOM-FDMS #1 FRM B R HIELEEESAET - 2R {eE 4. 56 FRIEH
PMys, gy fl PMas, w K2 PMys p 3MHE T » FHIEAE SR vIHEA] PMas w K& PMys p X
PMa s, ro-n (Y[R R R BRAGE AR T HER 28 M) B (1 FER 2 TR ol R TR R T

FIRAIHTE T (E A HY TEOM-FDMS {47 I fefE S astF Ky PMa s (lURIH9 01K
28 FEO R ERE T RSO S TRl 1.67 L/min A7 8 AR S0k 8 A
TEOM H#EfTEEEMN - HRE SEBEIREN 10 % - HmE iR T Fh
WELER 10 %HIAHFKL - EAAHFUR AR E Y PMos JRFEREERT 10 % « FrbA—f%
{5 I [E]  DA R BT 52 S5 U /3 R 88 Dichot #EFTEVEENSG » 1881 T B4Rk
FERPEERAERER L 0.9 fEEEREEIE - 28 > AWF5T3E TEOM-FDMS ik
¥ PMys RSt —EIE > REEAIHZEHIRF PMa s, p i HAHETEIRESE] PMa s, porfll
FEEREE B AS BRI ES - A1 4. S6(b)FTTs o 2RI HIE 4. 56(a) Fz(b)iEAHH
BRI IERIRAZES - REEAHIE A 9 7 iRER 2 (root mean square error, o)
HEIBEUE P ot - B o WYETRITENT ¢

B 4r B D E
Gz\/E1+E2+ +E, _ | LE (4.8)
n n

En 5y PMas, po B0 PMas, por AT PMa s, p B PMo s, wlIE Z IRV ERZS - BEERZAE S TS
DIFBhERiravEdE RAtE - n RUREUREE - aEREDR > PMas, r AESEEFR |
0.9 INEIEZ 1% > M1 PMas, p 2 PMas, w Z[EIHY o [E& 73 17.04 [# % 14.9 k7 16.03
P2 13.72 > HILATE HES PMos, po MIETERR L 0.9 HYE1E AT EEE R H 1 HE -
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L | L | L |
O PM,; i VoS- PM,; ) ’
60 — A PMZ.S, F(b-r) V.S. PMZ.S, w , / ’ g 60
€  Groveretal. 2005  .° -
| 1:1 line S T H10%
o 4 ’ sz 7 : ‘ —_
S e E
o 40 — L P —40 5
= YN =4
= AL 4 a
PO p * L g
= A %ﬁ’oo =
A~ y Ng A
/ &/ '
20 — /// % — 20
4 N=44
0 T T T T T T 0
0 20 40 60

PM,, 1., (ug/m’)

4.55 PMas o PMas p 52 PMas w HYEE#T4E R -

( ) 1 I 1 I 1 I (b) 1 I 1 I 1 I
a O PMy; Vs PM,, /, ® PM,; . vs.PM,;, ,’,
4 4
60 —| AN PM,; i, V5. PM, ¢ ,,’ /’ - 60 60 < A PM, 5 gy Vo8- PM, 5 /, /, L 60
1:1 line eyl 1:1 line S
e ‘< 7 .
7’ /’ o / /I -
7’ 4 4 4
< Ny o o 4 =
£ . o £ 27 1100
> 40 S £10% 0 £ 04 S +10% |, £
3 ’ s = = ’ ‘ 3
z e = = ol =
/
Z 4 Z z p Z
P
20 ” 20 20 - & 20
4
N=44 N=44
0 . T T T T 0 0 T T T T T 0
0 20 40 60 0 20 40 60

PM, ; i, (ng/m®) PM, ;5 .- (Hg/m?)

4.56 PMy s, o EE EREIZIE(a)FT(b){REL PMys p K2 PMys w HYELEIAER -

4.5.2 FEIRBERZEZEHE
MFPPS ZRZEA 5o

HHRY AT FEE F B TThES 2 MFPPS #E{T FEhbRbr S z=a il 2 AHRE s - Rl
o MFPPS £REE PM, s B EIRIEHVIEMENE > ASHHFE R H o — (AR 28 A e R A
PR EEFIHVEER(PMa s, mr) R PMas p 5z PMo s w #ETTEEH > SESRANE] 4. 57 R
% B & ) PMas, vm ABSGE Y PMas, p 52 PMas, w HITETE > S350 9.1
K 5.9 % o BERRZENE F] HEZFEEIAN o 1A R L VORI 7 A R AR A i e
ARAY AT 2R FE A [ ATk - TR e PR S B2 > L oh i A PRI AR T 2R DA
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Dichot fzf5 > WINS 27 [l MFPPS 2K » 43515 0.394 ~ 0.222 % 0.098 m/s » {174
—HATAIRE ERE S FAGER -

40 P R B

1:1 /
— —110%

MFPPS v.s Dichot
30 — ® y=089x+0.17 / J/
R*=0.95

1
V4 40

PM, 5, p, pg/m*
%)
=
1 l 1
N
AN
® N
\
T I T I T
N w
= S
PM, 5w, ng/m?

s
1
N
T
=

MFPPS v.s WINS
A y=097x-101
R?=10.99

1
T

0 T I T I T I T 0
0 10 20 30 40
PM,s, mr15 pg/m?

4. 57 MFPPS #1 WINS K Dichot /Y PM, s B LS -

AWFFE 55 H L = T ER A S R T ER G A B AR AR S B e B R R 12 1Y 7K
TEVEMET ST P ME - A8 4. 58 AR o 45 REBURMEESIEET - KA
F- Ry PMys Sty £ 225y > H MFPPS - Dichot &2 WINS £REEZRFTEREE RN /KA
VEBE TR A S B > ThAS RARECR T 1241 MFPP £REE/K M- BEA Y IERENE
B AR P ACA R T DR & B2 o PG AT 37 % 0 FE R
ARARF Fofi 10 Yol $2 8 ~ (5 1.76 Y%fIEHELEE LUK A 0.28 Y%ofY & SR ABHFTE
AR P R B AR R SR R R — R R P A B e B B B A B R T
Bk o AR ZE AR B AL A 20 K IR TRTERE > A 52 8iE e A R T4y
P - B—TEERN BB ARATUCENRE L 8 N BALstihr » BAERE B
1374 NHaNO3—>NH3+HNO; 2 NHyClo>NHs+HCI f L2252 =X A= fE 381 1
J¥(Pathak et al. 2004) [T BE R EMR A A T AT RE 8 E &
{RAE -
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X l l Na* l
1L__Jor [ Ny

w | CENO: [ mg2+
m SO» - Ca

’ [ Jockc

Mass conctration (ug/m?)
1

MFPPS Dichot. WINS

[&l 4. 58 MFPPS ~ Dichot sz WINS £i% a5 FTikEE Z IR B A E SR 2 K AP EE AT
% o BEAR KB B TR > S5 (ng/m’) -

IR LRI E B R AR B TR B E

PRERIBRE T GRS S M B BUR AL PM, s B BRI HVEEBITA0E 4. 59 Fow -
FHaz B PG AR SRR B o - B SRR B RS & PMy s H B RE A ERR
FERVRRIRRZE > {E 16 EHREERT > LL PMD FEhERER TG A M MHEE B (PMa s,
Mav+G) * AEESTEERERIBRE T 2 RS UEIE Y. PMa s HEIRIE(PMa s, ma)HIEL
BT S 2 40 % Z[E - VPR 14.7 % -

60 60
PM, 5, mm1

PM, 5 mav+c)
1 —&— Volatile fraction — 40

PMz.s, MTI (Hg/ms)

20 —

Fraction of volatile species in PM, (%)

XU - NN UL ADN=INn o TTOoAN
AN ==- =N S92 =AaqA
SN S S SS9 S SCeee XI- S =
S OCOCOCO ™O OO O v v e e e e
— O OO OO D

—

E

4.59 PRESAERE TP OIS MERIRORIEAS PM s B EIRIEHIELAT -
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AR FE B 15 LA E PR A S R S SRR BRI G 48 PMo s ERAVE BELAS FIEE
AE R (PMos vm, pg/m)IRRGUEITEEST - LLBIHI BT A0 4. 60 Frox - FlE
4. 60(a) A > BRECERE VSRR B B G S b BRI R
W& A SR 8 e HH S AH [E] AV 45 5/ (Wang and John 1988; Cheng and Tsai 1997) » Nie
et al. (2010)3E—2045 L3S IR G IR N Ry bl B s (UM S Y IR 2 FB A B &
1 B RRORAI RIS AL -

40 ] ] ]
*
y=-x+35.9 |
30 M R2=0.68
N
T N
g * N B
z 20 AN
f % N\
o L
A~ * N\
10 — ¢ )
N e -
AN
\
0 T I T I T I T I
0 10 20 30 40

Volatile percentage (%)

4. 60 PRFABEIEARERRM HIR 3% B MG ANE BIRE (PMo swr) Z FEIHVEE (4

4. 61(a)-(d)53 755 PMas, mar * PMa s, mro ~ PMas, macrnBX PMa s, macr+o) PTHIES:
NH," ~ CI' » NOy . SO Bl TS HIEEEGE R - Hdt PMas, marnE PMas, mario)
3 Al Fe#EiE 4 th Denuder N - 5 HER AU L ERE B AKX B FE AR 4E IR AP 73 HT
HYEESR - FHIE A& H PMas, mro S PMa s mar AT BT BB /KA MHERE ARSI E
BT BB R ERERBIE T - BEFERAVRE AT R RN E BRE AT
2 R ROk P A 721 P SO R SR B R S AR A IE (R 3R 22522 © 4347 SO4™ R
NH, (B R 0 S PR A I LR (B SP940 By 1.24 R4S AR Pathak at el. (2004)
RS AR > 3% BB A B Bt SR BT BE A T SOl NHL BB e s bR/
FA 1.5 B - EE g U SRR AR BRI T SO, SRAS SR SO SRAS S E AT A IE 1]
stz O] 721 o BB PMas, mar A PMa s, macrn B PMa s, macr+a) FITER SR B0 7K 14 ke
TR (E LT A S38 > B AT/ NHy' ~ NOs & CIEEHH KN & &
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PR E B R R A RO BE

IS - P Sl T FHEE BAL B T EAIELHI T B R 18-81 % (ave. 48 %) »
35-90 % (ave. 62 %)k 59-91 % (ave. 80 %) * [fiF[E 4. 61(d)HI A F HHEE PMas, mar
Fe PMo s, marn FTEREE ST SO  $6FAHSE - W ERINTEAZEIIIE 10 %LU » BIR
FREET PR AR T B BR A AR A AR R 3 ] e -

1 | 1 | 1 5 1 | 1 | 1 5
6 -6 i i
- //‘ w 47 ¢ — 4
= ¢ & 3, | o
54— ’,’30 -4 = 2 3 3 =
€ 2 g S N B
1% B 221% -2
= 2 ; -2 A 5 9 4 ; -
(a) Ammonium (b) Nitrate
A 1:1 A~ 1 - g 1:1 —1
T O PMys mar Vs PMas v B O PMys mar Vs PMas umo
@ PMygyur Vs PMys vy @ PMygyur Vs PMos waay |
0 T T T T T T 0 0 T T T T T 7 T 0
0 2 4 6 0 1 2 3 4 5
PM; 5, yiar, pig/m’ PM; 5, yiar, pig/m’
0.8 1 | 1 | 1 | 1 0.8 20 PR T NI I 20
16 — — 16
06§ — 0.6 . t 4 -
S| e 5 -
3 4 / - ) 3 )
- L J )/ 3 - 12 4 4 12 3
z - 2 7 -
£04—- /@ —04 £ £ A - g
R f . S AN -8
E 0.2 - (c) Chloride —0.2 A E i (d) Sulfate I A
* 11 4 1:1 — 4
-1 & PMys mar Vs PMas wimo - _ < PM.s yar V. PMasvmo |
€ PMys yar VoS PMas vaaren) @ PMys var V5. PMh s varen)
0 T T T T T T T 0 0 T T T 7 T 7717 0
0 0.2 0.4 0.6 0.8 0 4 8 12 16 20
PM, 5, viar, pg/m? PM, 5 mar, pg/m’

4. 61 PMa.s mar F1PMas maren)2 PMa 5 macrsa) FTEREE £ (a) NH4 ™~ (D)NO5 ™ (c) CI
Fo(d) SO Bt TR ELarss 5 -

Padgett et al. (2001)f5H > NOs H[REFAER 1 HNOs BCH ATBEYIA 1/ 5 S R
A2 ki) NaNOs Fz Ca(NOs), ki o » 28T A B A ERS SR B B A4 s (e NOy 132
ZE Y NH4NO; - Tsai and Perng (1998)th 1 $2 %] CI E22 & NH4Cl {835 C1 fh
158 (F FIFTEE ALY HCL FTERR - BEAN - ST ARBRZEBEA sy NH, 7t 7 3531
HERRE e LT RIBEA 1Y NOs K CUEE T IIEERRY BRSO PR o3 A 2R
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ATHEMD > EBUBAR TR RIAYEE T 1 22 IR EFE AN LAY NHaNO; Kz NH4CI
oo & RSP E R -
bR T BRI E S g W E R E R A AR A 2 Y Vecchi et al. (2009)

FEHBAR N SRR B AE T - AT RE & ERIB BK (o RS T 8 SRR S A B )3
7= o I AWFZEIREHEE o MFPPS = {ESHEHY S E R AR A BR iR B R 1]

ZEHU AT (PMa s, mro) » DARAT R AR BRI [E]4K 48 24 (PMa s mr1) B2 120 (PMa s mrs)/
I 2 1% FEEE P E T RE AT » DABRES RSRBR AR SR [F] B e 1 Y B RS R
DRSS - AT SIMRE T IHES N B R LYEA(TION K
ALO; M IF /R E SRS L B iR IR4H - B 4. 62 BB B EAR 11 KR
PM, s FRASEK 8 R[] S BRI TR Y B SRS B B (L 4 SR FE L B LS T -
CERBURERIA IS MRS - REMARIVE ERETE 48 /NFNEA (L
11 ZHERAHY T R ELFIEFEN 3 % » SE5 Ry 1 % » 4838 120 /NFFHER - HERE
AHUE NS - TRERELE T 1 2 7 % » 398 5 % « LSS AT - 3
HEAL h R P AR Y B A WA E 2R E AN g KR E -

(a) 10 1 I 1 I 1 I 1 I 1 I 1 kb) 10 1 I 1 I 1 I 1 I 1 I
—&— nano-TiO, powder
1 —k— micro-Al,0; powder
X X
5 - & 5 -
s s
= =
g 3
3 3
2 2
= =
g 0---- ————————e———p—— | 2
.E E
s s
> >
< <
= =
S S
e -
& &
£ £
'10 T I T I T I T I T I T '10 T I T I T I I T I
0 1 2 3 4 5 6 0 1 2 3 4 5 6
Days Days

[

4. 62 LRI - (a)sz @i AR BL(b) ASRA M A E SRS B A
RERRELEAINELEL -

E

4. 63 5 PMa s mro A1 PMa s mr1 Sz PMa s, mrs S A 7KOA MR T2 2R E L
B - SRR NH4 NO; [ CIIELGEAN[E] 24 /NGET% - HiES S
SYIES 6 26 . 19 % » T4 120 /NEFHGHERISRI » FRSEREIA R 11 - 43 &
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24 % © i SO4* £ L RATEFHERIF L] N YA S LR AT/ 10 % o f RaleE A
B AR ST NH, R SO (YRR SR R 2 » (HATE 2 CI & NOS T
J& o HilE AIE RS L Cl R NOSHYREACHEIAZ T A MRrvEss - (E155/ 0%
REZWINNEN - R AT 72 RS BN IR RRAE T - A Ea HAl

REET AR T B2 AR AT 07 3 I Rl 3R A 38 2 ORI ST HEH
TERRARIE AR - (Eiréh e 7 2 BB FTE -
5 1 | 1 | 1 | 1 | 1 5 1_5 1 | 1 | 1 | 1 | 1 1'5
| (a) Ammonium | | (b) Nitrate |
1:1 1:1
4— 4+ 24-h /ﬁ -4 1.2 4 24n 1.2
g 4 o 120 / L E g 4 ¢ 120n + - B
EE 4 L3 2 2 0.9 092
42— -2 g 0.6 — 0.6 3
S s g o/+ % =
A T B =%} A N PN B =%
1 -1 0.3 A o — 0.3
. L i 3 § L
0 T I T I T I T I T 0 0 T I T I T I T I T 0
0 1 2 3 4 5 0 03 06 09 12 15
PM, 5 wiro, 11g/M3 PM. 5, viro, LE/M3
0'2 1 l 1 l 1 l 1 l 1 0.2 18 1 l 1 l 1 l 1 l 1 l 1 18
1 (c) Chloride | 4 @ S“lf”.te L
1:1 ¢ 15 — il — 15
016 4 24-n — 0.16 | + 24-h % i
E 1 ¢ e - E g, 0™ - 12E
2 0124 0.2 2 Ca {* | T
4 0.08 — VYL — 0.08 4 B g
= | * < i = S 6 -6 =
& z_o-s ~ ~ |~
0.04 —- A 3 + —— 0.04 3 t L3
0 T I T I T I T I T 0 0 T I T I T I T I T I T 0
0 0.04 0.08 0.12 0.6 0.2 1} 3 6 9 12 15 18

PM, 5 viro, 1g/M3 PM, 5, viro, Hg/m3

4. 63 TEERBETG EHEZEHL S 24 R 120 /NRE % RABEAH 2 (2)NH, ™~ (b) NO5 ™
() CI Fe(d) SO Bt F-EFE

AW SN T ST PRECEAR ThE A Z R E UB IERTRHY PMas TBIER
B BB R HIRIEE SR Hrp FEIEREAVEE R Ry PMas i K2 PMas, mavso) JIAETRAVEL
1% o AELEDA PMo s, ma R > EEBSEERANE] 4. 64 AR - HlE] 4. 64(2) A A PMa s,
wri A1 PMas, po FHAT - BN T-EhERG L B BB R SRR AR T A A 2 B
EIERIAVEERARAT - & Z M T I9RERZ (o) fy 16.2 % » [MIAHIFEA] A Denuder
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BIEERER TR 35 PMy s RS AR 7 SR IE IER  FI B H PMas ma BB S PMas,
ro HYIEIE > RAE RN o 345 30.6 % » PL&ESA IS a8 EER IR s B SR B 4
RIFEZE T2 PMy s 2 REAVEAS © [E 4. 64(b) 5y PMas, ro-n 7 BRI T EIEREEEE R
HHEREEIE A 2 SRR B IR AT AYEL ¥ - FHRZIE T & ) PMa s v BEEHY PMa s,
Fo) * P EHY 0 £y 20.3 % > EEEFA IR Dichot K WINS HYERERSS SRES (A
TEOM-FDMS JHHEHIE AR  S54MERMETR PMas ma fl PMas ponfHIT - FIE

[EHY 0 By 10.7 % Foris 28 R AAR TP BAS_E SRR MR o DA B R
(a) 50 1 I 1 I 1 I 1 I 1 (b) 50 1 I 1 I 1 I 1 I
i * PMz.s, Ma V.S PMz,s, Fb | i ’ PMz,s. Ma VS PMz.s, F(b-r)
y=0.86x+6 y=0.84x +2.74
40 — R*=0.94 — 40 — R?=10.93 7 -
4
. 1 e I e 1:1 o /:
ED 30 - ) ad - = %, 30 S * e
= ‘0‘3‘50 | ) 0/‘90/0 | :
o 7 s e 720 =)
5 20— 2 = < 20 (% | &
=] A y’
‘/ / L _ ‘ / o -
10 — ’/;y - 10 — e -
QA > 0 PMz.s, MT1 VS PMz.s, Fb 09 o 0 PMz.s, MT1 VS PMz.s, F(b-r)
y = 0.84x+ 3.15 L ] y =0.81x+0.29
R?=0.96 R*=0.92
0 — T T T 0 — T
0 10 20 30 40 50 0 10 20 30 40 50
PM., 5y, g/m? PM, 5 pp-ryy /) m?

4. 64 PMa 5 ma 2 PMa s w1 73 BRI (a) PMa s g K2 (b) PMa s oI EEEAE SR ©

FREEIFE L OC B e 2R

RS EAICEL PMD SHE SR AR ARV B (B A S SR Ry 17— D RS
A B OC SRR > INELAWFEthE— DRSS 3 e > BRI B TR
B L OC fHisdE > Hp i A EER(11/01 k2 11/05) AR FEfE A A A5k
T ANE R PRI A (Qo) LU ZE 1 (Qu) » PRI W Z FEIRZE (EZR 5 OC {E Al
B R AR EHUHEEE - AN By T PR EREE AR AR ZE BB AR Ry OC I3 0
B 11/07 ZARMIPRER AT FEiRF I REC B DT AU Rl — /1 TGS £ HY 47 mm
SRRV R = (B AR A A BB R - Hh— (R mIRITR et DLE
AR AT RESR BT HY OC IR FERE LA Qus B> S8R 1 FI3 I Ry Qs B2 Qp
B2 Qs B Qm 53 IR Qos Fr 73 AT 2R A BRI PG B PRI SR B3R 522 HEEK
R ERE T OC MY/ FHE N -
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IHTEERAIFE 4. 8 AR » HEZ R AT B I ATEARENELEH 900 °C HEE 4 /]N\EF
TG AMEITEREE 2 AT > Ty ADHISEE 50 OC JEFE - HEN E B RS E AT
518 B AR I 0 R R P AR R BGPTSR - A4S R AT B B 522 EAR
/Y OC JRRREEE OC JRIEIFHENIE 5 = R AR ARAV IS - iE Rt B A
M R IRCE PR 528 R ARAY AR » HE S L1l R PA VOC Denuder 5@ 5& OC
bR BEE ST RAE OC HEAREZE FME A S ARE PR SR AR & Y FRACART
Fet EAEER 5522 1 AR E A (1w B T h0%E VOC Denuder DURIRILRTRE - 1E£R
BEiRt ARt E RS SunSet OC/EC BN ESHIFE 1 A S R Rk 43 i =25
I3 > FREESE AR R AR SR 522 AR | OC Y3y in& LA A2 M A
FEAFTREG T Z OC #3558 (Qs-Qn) » MBI EDHIEFTHIG 2 48 OC JBIEH
FEAR » SEH5 B 542 OC SR 9+7.6 % ~ 11.4+10.4 %z 7.1£5.6 % » FHILAE
4SS AT I LUA SR ARTE Ry e BUB AR 3 it 2. OC 848 &l REHE -

Rl DU SR ARAE Rl b ER b AR Aok PSS 2 SRR OC IV 574 B
TETE SR AR AT S R foR prii 4% tH > 5288 OC HYfiREs (2 - 101 %) » HE
PR SR AR AT AR A58 I S S R R AR OC » L alEe R AE R it 77 /A M
| OC ## ERIEAYREA o FILARRAIHIE K S5 Su et al. (2010)(s FH %
MEYE R FeE 6 Carboxen 1003 K Carbotrap (Supelco, USA)HEIEYINE Bty A HE
OC Wff#A » LAHAM B ERERY OC $8 3% ST AL -

7 4. 8 FIFHASRAGEE S PMys BRERBIE T EA 2 OC & RERAREESR < (BAL ¢
ng/m’)

Date Volatile OC Total
Qbs QS be Qs‘Qbs be'Qbs Qs‘be OC*

2012/11/01 - 0.95 0.65 0.95 0.65 0.30 5.58
2012/11/05 - 0.74 1.52 0.74 1.52 -0.78 4.96
2012/11/07 0.53 0.72 1.38 0.19 0.85 -0.66 6.35
2012/11/14 0.32 0.42 0.51 0.1 0.20 -0.10 5.79
2012/11/20 0.26 0.38 0.45 0.12 0.19 -0.07 7.98

2012/11/22 0.22 1.08 0.61 0.86 0.38 0.48 5.50

*Total OC HY{H Sunset OC/EC E[JHFESHIMERT 24 /NIF 38 80E -
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4.6 RIBE LR AMS)HHREZ SORRIE1RE
4.6.1 AMS 7 H i BT i ERaT

AT AR A 223 B 4 1 B A S g R fg 52 1y &b BITIRE SR B2 B 38 (Acerosol
mass spectrometer, AMS) ] LA H K SRA T RIBATRL I RALER R Y - EFERES SR
btz oty J BT EE B R flo SRR B s 6 (Williams et al., 2006; Canagaratna et al., 2007) »
FEHEE S (Smith et al., 2004; Dryfus and Johnston, 2008)E 85 S JE A RIZE AL 8
(Murphy, 2007; Johnston et al., 2006) > Frft X L Aerodyne Research /\EIATHEEHY
AMS £ 158555 [EFH - 5597 » Pratt and Prather. (2012a; 2012b){4FEPF4E A AMS H
axn T B R ERIE T 52 By SRRl -

BRAHYER L RIRE SR (R 70 R I TE BE — R KR 25 RAVURE Y SR B B
WA - 5T S A AR IR R T A oy - MR SRR 4. 9 BSR4, 10 Fi
R o ABFUE E—FE TS Aerodyne AMS,SEIB{EE2RT{HNER(ACSM) ~ R[IHF
SRIZE R (RTAMS) SR i LER i S s R TDCIMS ) T SRR [B] R - Akt
TSI MR E s RIS RN TR 4. 9 BFR 4. 10 » A1 » ASCRHE 51
ST 2 REGAHL SR E HE ff (Aerodyne AMS) Kz BEFRGVORE SRR CRIBIRA THF R E 356

ATOFMS)#E{ T2k [ERE
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N
S

R 4.9 &R RIBE LA S R (S A0 2 ) (Pratt and Prather, 2011)

it Faprs ok ] SR Sy iRk BigEmEcR  HARE AOERH  RY/EER REMSHE R
104 = X6l povne et al. (2000):
Aerodyne 'EE5E 50-1000 nm  FREAEE BHEAEE, NH,", S, B 1-10's 100 sccm 2.1 torr x135 cm/ M ) >
280 ke Jimenez et al. (2009)
. IS IEARRE - —ARRE B- Tobias et al. (2000);
OB Mk o o g } : ’
ILPDHgﬂBIE{/ELSﬁ L R 20-500 nm  FEECHIEEEE, TRORMRRE, =RE <ls I(j/(r)1171§1 2.0 torr NA Matsunaga and
( ) H Ziemann (2009 : 2010)
EFEERL BRI EBETE/ERE 60250 AV o, EERE, SREE | hour 9 L/min - - Williams et al. (2006);
(TAG) nm B k&), hopanes Lambe et al. (2010)
ey s [ERER L =K LA, 7K #i, Schreiner et al. (1999b,
HrraE O B G _ N 3 >
HEE T s 0.3-5 um T 250 ms-60 s 15 cm’/s 150 mbar NA 2002)
e - 53.34x49.5
4 ~ PR TREE Eifg
ABYEER A EHIEEACSM) 40 nm-1 pm T’%% WiBRER - BERED - B R 30 min 85 cc/min latm  3x86.36 Ng et al. (2011)
e cm/ 64 kg
o N B b S — . Voisin et al. (2003),
#, g B ol e S g 4 detise o M iz ) ) $
‘%%Iﬁglgb% HHETEE 4100 nm Tﬁ%ﬁ;’%ﬁ‘; BRAAE, PR 3 min 8 L/min NA NA Smith et al. (2004,
( ) s Dl = 2005, 2008, 2009)
EHEE > s/ AriEEs ek, &
R AL 2 F B L E & T2 T M B B 4R R R BOML Hearn and Smith (2004,
(aerosol CIMS) NA bis(2-ethylhexyl) sebacate and & .H 3 1.5 lpm 25 torr NA 2006),
B EAEHE
ENHR BT AL LB R A ey . Fortner et al., (2004);
(s B 55 (TD-ID-CIMS) >100 nm BRIE kL, cis-pinonic acid 3 min 2 scen 100 torr NA Zhang et al. (2009a)
BrE®RIESSLS e e 50-1000 56x130x78 .
(PTR-MS) NA 1,3,5-=HESK, -5 ) NO 100 ms scem NA om/80 kg Hellén et al. (2008)
)= i 7 i
BT IR I E T A - 4 13-27
(E(PTRIT-MS) >045um  AHEEE 1.14-2.14 s 1.8 L/min mbar NA Thornberry et al. (2009)
L A S R B LB . . g . Yatavelli and Thornton
B £ BB (MOVI-CIMS) >0.13 um  FRAEEE, HBE, T TER NA 2 L/min 60 torr NA 2009)
AR I TS R T R BEFRB- DA E 2 — AR . . .
(TD-PTR-MS) 0.07-2 pm VB R, 0Bk 10-15 min 1 L/min 2-4 mbar NA Holzinger et al. (2010)
NT S/ 9 &Y, RESEB-ATIGELE S — . 0.09 Oktem et al. (2004);
R ZAN==TE TN NZEE B {—gjﬁ- 2if; =5 ~ s IR _ ’ 5
S e AR BEREFEPIAMS)  0.03-0.5 um AR 10-15min L/min 1.8 Torr NA Tolocka et al. (2006a)
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BT SRR
4. 10 43 RIS R E T AR 3 SR (BRI 20 (Pratt and Prather, 2011)
A I o] EHHIE PARIN g S EMECE  BARE  AOEH RS/E=E REESF TR
McKeown et al. (1991);
P B ORE fOf 8 R R £, #, SO, S5 8 - 8l . Mallina et al. (2000);
(RSMS) 0.03-1.2 um ki NA NA 107 torr NA Bein et al (2005
Reinard et al. (2007)
Murphy and Thomson
B Bb A oy 4 B SR @tk - i SIS =
%Aﬁjlt\/[ {g H oy AT B s 500 um ﬁ%ﬁ{%’g?{‘“ifgi iifﬁqjﬂqﬁffk@ & NA 15 ems 150 mbar NA 51090975;’ 2006a, 2%)(())07?311,
Gallavardin et al. (2008a)
o e R e s . - 183x71x15 .
iT%Ffs)ﬁ HEAEE 00730um ?\;}f%wi%; HHE, & 10 min 20 mL/s 2torr 2cm/226.5 ztrfl}.‘g&t);i')(1994)’f’ra“
e 5 5T Ao I B RE O A= ) R e
L T R EMRE, i . . Wei 1 (1997);
B B (LDISPMS of  0.5-10pm gi?;ﬁ FRIIE AR 10 min 1 L/min 2 torr NA s ::al' ‘(’2006() %
biological aerosols)
— WG, monoterpenes,o- Johnston et al. (2006);
ARSI <100nm & Bfﬂﬁf‘kﬁf& P ok NA NA 2 torr NA ;Olod‘a et al (2006a);
eaton et al. (2007,2009) ;
EEY), I~ &~ &~ W Zordan et al. (2008)
IR B B RGBT B — (kL TREHAR, BRE_HE Morrical et al. (1998);
He %k (SPMS using two-step  0.07-3.0 um 5, HEHEY, SRR, AR, 10 min 20 mL/s 2 torr NA Vaden et al. (2010); Bente

LDI)

ZEFTEIL

et al. (2006)
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B DR R B B A AR MR B S5 B R R AT IR [ ' 5% 4 (aerosol
time-of-flight mass spectrometer, ATOFMS) - ATOFMS ] A3 Bk f&7 =X 35 S - Bl 41
e B — (ks _ERRR H 2 - Z P& A R U s S RI GO A B E BEER ~ TR Rk e 8
{EERRHIRR R - IR EH R/ N RIS £ 50-100 nm (Prather et al., 1994) e
4. 65 K5 ATOFMS K REE - & NI © (DRBEAS M - H—REBIE K
= BRI 5 QU R s — (& P AR ROk 28 SR ALY 40-mW
488 nm & RHE T TR S —(E 10-mW > 633 nm SRS+ (3)—{E FH AR AT B
RIALERRCTHY S SRR TR T 568 » AT L AR AR ER Ry B ERANE 4. 66 Fom -

=114

| Aerosol ' ®Kr Neutralizer |
‘ Generator — Drier
i
Interface | | |
PMT1 |
| i |
Argon ion ‘J| &
g(‘ O t & -
PI(".' Laser HA 1 .
d Photon _ Timing
| Counter ] Circuit
- 1 Helium neon ! \;l \ B
plm [ Laser q
Oscﬂlompel ‘ - :
pEEEE | = PMT2
f g =111 Time of Flight e ' ¢ —
\II l-_ [ MCP, | TIIT Drift Region _/ 7 o /4 L
. I 1 A e
.\\\—'—— — - MCP‘ | ‘J'_ —
& To 6" diffusion pump

To 4" diffusion pump

4. 65 ATOFMS s~ =[E|(Prather et al. 1994) o

Aerodyne Aerosol Mass
Spectrometer (AMS)
Sulfate (NR-PM, mass concentrations (pg/m?)
L vs. particle diameter)

PNF ™ HOA, LV-O0A, SV-OOA, BBOA

Nitrate 4

T

Aerosol Time-of-Flight Mass
Spectrometer (ATOFMS)
(#lem?, number fraction vs.

particle diameter, mixing state)

Secondary spocing
# Suffate
® Nitate -
© Ammonium e Ie} | BB
o Chidi A \\%_—/. '\\_\_ o

4. 66 AMS Eil ATOFMS {EE25k {7 #3775 = ELik & -

Super-pm

Sub=pm
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Zm aff

RN R B RV AR MRS Ty Aerodyne RIEE FE# (Jayne et al., 2000)-
Aerodyne SRIZE LA & 18 B RHO0RL 1 & 70T 1 A T Ehas (o0 HAs 3 -
ftt AT Lk A YY) - RBRE - HERED - EEEIRMD I LY EFTEHVE &
HESR R R » R AR ARETRIT - Aerodyne SAIRETSEERAIE 4. 67 Frs - HHAE
PRAZR2ES (air sampling chamber) ~ fi {& & HIFE A (particle-sizeing chamber) K2 Bk {ECHI
W& (particle detection chamber) = E43 FraH Ak -

. vadrupole Mass
Acrosol Sampling Inlet R Chopper ° Spect?ometer
Motor
Acrosol Lens ; Particle Vaporization
and Ionization
Region

o

Turbo Pump Turbo Pump

[E 4. 67 FAIE L (Jayne et al. 2000)

SFUBERERIERS N & & R AS BN KL T AP i (aerodynamic particle beam-forming
lens) Jz HLZE Z&ft(vacuum system) © SREGENJTHLFHRIPRGER H— AT 12" ~ RJE 12"
ZASESVERE SO A ALY N HDE BT R - AR ISR NMLER R 5 mm
O 2 E g/ NLES Ry 3 mm > ARFGIORIPE SR LS 1 mm BYRORLR - HASE
SERET 100% % 5 Y ROk R B SR HIAELY 1 mme AEHTRIRIRLELIAE 70~500
nm 2 > 2% ASE LA 107 torr FYEZEEN -

Jayne et al. (2000)F!| % {E I fEEAS FLUENT SR ASE) ISR T IE S
WIEIE @ 208l 4. 68 Fi7R » AR ISR EAVFLIFE T 22 R R R B
D8R Bt — R RS A EERIOR I B A B ZE 2 & « &R s A L i BR ]y 2.1 torr
SRR R R 97.3 scom SR By 295 K B - ARSI IS EHHY 100 nm~ 5 1 gm/em’
FNERTZ AR (S8R £y 100 % -
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Radial Coordinate {m)

0.00 010 0.20 0.30
Axial Coordinate {m)

4.68 FF] FLUENT {54522 SR B D SRR T SR IR YA R (Jayne et al. 2000) -

48 HR SR AL T ARAC S —(E 2 mm HYERHUHE(skimmer cone)f& & i ARI{E
RUHIERS - LIRS ER 550 L/s 158 A B EJ4EREAE 107 torr - FEREINES
— (B e B 2 FH 2 (rotating wheel chopper) i B 5 » #&FHGERLERE Y TRe
{THF[E (time of flight, TOF) B4 EhEHEE A (5 nAHS O Y BB EAL -

B =057 Ry T HRIRERS (Particle Detection Chamber) » JAI5E R AR A E 1
FTHE—{E&I600°C Erm AR > ZAR MK AE AR oo MTHERS - (VURL A TEE S R -4
BRI Y RS R 755 > FIAINHLNOs, DOP K PSLAY RIFE B F5420, 3205600
CHR Iz 3 - RACA b EYREE 0 T R R MO IR EHEE T AR
AR AL AYVUAE R (quadrupole) B sl /3 AT R B U BT 58 LARIEHT > AR
BEE L Z M8 RERIRRTT - ATHIE MK T &AM L &Y R EIRE AN -« AMS
SEBEARION A LER Ry EER A& 4. 66FT7TR

b T B A & Ry FHHYATOFMS st AMSAh » IR B2 4 R IB LA o E
M (Aerosol Chemical Speciation Monitor, ACSM) ° [HAEHIE A& ZAIHVAMS » H
Sl R BRI SR E 5l (Aerosol Mass Spectrometer, AMS)H [F] Z i (1A SRE L
TEERRCR ~ mHEZER T 245 « BT ERIERELU L - ACSMARER R
AMSHYE Fagat: (D R AR ER R AG 77128 (residual gas analyzer, RGA) -
K DRI AVE 8 AT AR AU RAMS b s PR RE Z PUfE NI TOFEak 6 () HEEN &
PRORL TR TR ] S B WO 18 B BR A R ER B LR B4R R LT SR 28 » 599
HI> ACSMI A I & (WU RL R THRF T Y L 22 ERG AT IEE P 4t/ NG AR (HACSMIg A =]
AMS—EEIEFIKIRIE » LSRR AT FEAH B EEAMS/R. (Ng et al., 2011) -
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ACSMI R AF b e A e/ - R IR HFSNRE  se R TEH T
FY B SR B ER R S Y B M A -

SRABEERR T (FOR R Fb = (EHERG AL R (8 4. 69) TEIR (IR SRENE SR Al TE S U e
SR PEEE T GIOR MURL HE A SRIB AL EE RO RUAIGE > PRESE R AR A SUhL F i e (e A
TR E R (R VB RE AT - A2 BB SN AE SR DR R RS, JEMmD K
FRAT R 758 (R4 600 CHE)> 2 1% 70 eV & T rufikt: =0 s 5 v (1L
I - ACSM B 7-E SR A FFEANE RAS I SEMIZIE - EilE 4. 69 T
s BRI G R IE S RS BRI YRR ACHE AL ACSML t § 35 7E
HUERIE S > SR VSR B RO nT B REHE A ACSM - AL fEA [FEFHA U2 22 E
Rl E R Sk R R (Ng et al., 2011) - ACSM HYRIASRAIFR 4. 11 AR - £ 4. 125
th Aerodyne AMS B ACSM HYEF K i » nIBEEINHYBTFEER L 27 -

i

Laptop W‘

Computer |~
vy

e

Thermal
Vaporization

— &
g5 B _| —
org B0 £ D9PE00.900458,0506450, 0426 %9, 40459, 0990% /Electron
| Impact
lonization

|m aw

Aerodynamic Lens

A
Particle Inlet (1 atm)

Naphthalene
3 Pumps molecules

4.69 RBAEEE T HMFE(Ng et al, 2011)

Z< 4. 11 ACSM(Aerosol Chemical Specification Monitor)#3f%5%

B A
. 320788 R 03 - AL 0.4 - BARE: 02 - &
T (kg m 3057839 gy 5 gy 0.2 )

2

E UL RS AR, HERLR 30 436
EARE 85 cc/min (BEFE )
EEL ) PN
SRR R HE 40nm £ lpm
Rt/E R £ FRI(53.34cm x 41?.53 cm x 86.36 cm, 64
g)
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Z% 4. 12 Aerodyne AMS Eil ACSM HY{E#E K FH#2

s il (B iz
Y B BT e 5 G o
ENiS AR s 2000 & RS > ATEAIGIRA R A b
(Aerosol Mass Spectrometry, AMS) /&4 E24HE BER 47 65 & HASTERE
Ko B#ERS -
RIPESRDENE  g00 a5 g - ooy - webTEEcE 8

(Aerosol Chemical Speciation
M()nitor’ ACSM) ZEE = /Ejﬁﬁg‘ﬂ;q{%ﬁﬁ /EJ

4.6.2 AMS PESERBI I 2 e

Jimenez et al. (2003)F 1999 £EF i} AMS £330 S5 B A Ty S ARG B
IR R RS B 2 S P ORI I R R 7 R AR ERAE R - B RS SR B IS M R Y
SR L BLER ) Rybi R B A » OERSY R tH R - B SR S LA
TRAE o BfE T T A BTN B 25 AH F) (Khlystov et al., 1995; Weber et al., 2003) -
Jimenez et al. (2009)E—FIF] AMS HFE A H AR BRI R R
RIEHIEE - HBRBIERURA YIRS M A LIRRE AT A2 T —(# 2-D 14
B AR AR E AR T R L BIE - BTSRRI — A RIBAR B 1
AR AR ik B &0 PSR 2 (hydrocarbon-like OA, HOA)BUZ A E AR »
PRI A HR ST HIA T AR B o S8 BAYA B IZ (oxygenated organic aerosol, OOA)
{EHAHRBIA A BIRE » HAERIL(O:Cratio) fy 0.5-1 < L4 HIF ZB AR
REPSTHIRREAHTARE B —XAWRR > [RRRE LS ATARB &S
HALERIZREAR R - [ 4. 70 RydLfEk & BT R RRBHVLER Y - chiE AT
ki & A TR [F S R A RREEAV R BV AIRRRE - o il (B S ALY
B (low-volatility OOA, LV-O0A, {L&78:Cs0s sH o) Bl - A LI A 1
R fZ(semi-volatile OOA, SV-00A, {LE2:Cs0sH)o  (EHEH ALV AR AA
e SRR L FLELRR R B e P AR - TR 1R S LR A e R B e 2 B S
(B3R AR - HEBRELER - SRS CATA R Z AR SR 57
SIS RO LER R BT A RIS - A0 4. 70 Fior - RS A LAAHRB LA
FAFUR R Bt LR R TR A S -
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@ Urban Inorganics: B Sulfate B Nitrate Ammonium Bl Chloride
® Urban Downwind
® Remote OrganiCS‘I m HOA mm Other OA m Total DOOA = LV-OO0A I
Pinnacie Park, Ny _ New York City, NY Manchester, UK = uk B - Mainz
12.3 !Vﬁ'l_gﬂ (31-?5"“"1 { mmet) Fnland -;. :\, Gen-nnny 255
£ |
gp
. = &
: =
& \ _—~ 96 g
= 38
H -
£ ¥

N
{2

Vancouver
Canada

pus|RZIMG
yoeneybunp

- =
=}

_[H_ -.__.
=
L]

Q
= Y :
g : ' g8
& ; o g
E i | . S04 25
2 ¥ [ ; b b, 00
! =y LT
8 0 5§ 38 38 &
5 \ T 5§ 9 9 9 E
-] 5 ¥ e > ®F O E
3 _- N § 53 = B
5y e g
&
&
3 10.7 H
¢ “
: :
Houston, TX Me I co  Duke Fom t Thompson Chebogue Chejulsland  Okinawa Fukue
Farm, NH nNe w[ | US Canaca Korea Japan Japan

& 4. 70 FAHRBE AT =M I PR S E I T R RRB IR (Jimenez
et al. 2009) -

HATEART AMS A BRI E FHIVAERASCRR A ELHE T > Zhang et al. (2011)$Hf
AMS 2 85 53 17 43 9t JEE P AE K A 1 R BB A R IR BT 9 i 3 77 69 SRR (B R
Middlebrook et al. (2012)F1] F SRR ERAE 2848 G T BT 8 R R P B MERR I B
M~ B SR EE BRI R R —RAEBEPRERTE AN RN s - 6

RIBE R IR R BAR A THIEL S > DU AMS EREESCRIVEEAS -

1£ ATOFMS [JEFE 75TH » Hatch et al. (2011a, b)Fl|F§ ATOFMS 3 & HI1E A R
REBHEAKRELBIN SR ZE T4 2 Wilkhs o S NI0ER R SR an R A - 200
HEFE Ry 2002 AEGAEA% L AR5 B B (Aerosol Nucleation and Characterization
Experiment)£5 2008 4 8 14/ NZ 4 A A% R IR 2 B (Mini-Intensive Gas and Aerosol
Study)- fEfV NEEE RAS E RS T B BRAS R BURER IR HE R N RSBk -
FRIBAZAL AL B M B e — 20 BT I HS 11 A P o 5 v e e P 1 1
M o (L5 SR B BBORIL AR 188 A/ N L7 it P O o el SR R E 3
RZ - MEREEAS AR HY BRI T ¢ 78 H IR T ER S LY (isoprene-derived epoxide,
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IEPOX) & #& HH 2 % Ia LS LB A fEH N - iREEAE g HIR AL
ISR TN~ RS - DRER SN B AR H IR TE T AR R 0 ERERE > BREUL
Yy Bpg I e T S M A AR B A -

Rehbein et al. (2011)7f 2007 1Y B ZRELAL A H ATOFMS 2K & HIFg 22 KRS
& Je Bl 226y = FH g (trimethylamine, TMA)  SHIGE R THI=FE1E0 TR
fE TMA GRS B 0.52-1.9 pum (19 TMA f0fir : (1) 558 TMA DVEFFIE R KR
HHHIRR TMA RS & a3 RAR TMA RS MR i (2) K FAR SR 8T Y 100
% 5 Q)FHLIR TMA RS S EEE R RN IS ATI IR0 - 5AAE TMA B8 56y
HIBE TMA AU&HIZ0T

N(CH ,),,, «—u=emniean 5 N(CH )5, Ko7y NH(CH ,), o + OH “ag

Hep Ky BFGE > Ko BT S R T IEAERIZET EHP R SR IR
% > Creamean et al. 201 )FH] ATOFMS S HIILHIINAFEZE L B 228 A BRI HY
sEGEIZGE) - BNGEREUIRNEEZE L EZPRATH T - SERA R - 2t
AR - TR ~ TR AR  AEEEE - R R EAIRE
P~ BRI ~ S R R ERY H B T34 - SO, ~ O3 AR AL RS T2 7y
HEE A M EEARE RTINS BT D - FF A
AMS AT FEEFES o A BAIRR] - DU AR ACRSRIBE B - RS S HIARL
HUAB8r A2 ok WOk YA P (Pratt and Prather, 2011a) ©

HRER I BIEB —MRLEY2E B R = B e RARRT ATV E G & R E %
FENTRIPEL 1 nm ~ BORREMNSERAZ - ZRIELIREHVE XK P AT s
YT AL E MR B A PR ST AT PR R R Ry 3-4 nm FRE REAVAYHINT -
$1¥5 HaSO4-HoO-NH;3 SR b 52 55 2R ASRAESTRRF EHY HaSO4 JRIE N EIFRE
4SS AZ G PRIV EE A - ZRITIAE HaSO4 RS RV T #8 HIZSERL R PTTRHY
FRE A B A © IENRSRERET - ks th 75 B H A 2 SRR Yy 2 B
HEA © O'Dowd et al. (2002b)$ ¥ FERBEA MM A AETTHTZE - SRS LRI AR
YRR T EE AR AR A 2 B i RS 1Y HoSO4 T2 > MHERI H JiyA ARk
Azl - A B BN IR B e R B (BRI &5 HaSO4 Fefifi(iodine) > [AIIEE
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BB MRS Lo foh e FE R AR Ve AR 1Y CHoL IS SR E R P EE AR -

B T EpEB0'Dowd et al. (2002b)HY{EEY » O'Dowd et al. (2002a){F—{H &7H B &1
HERS NI EECH LA E o i Eis - A6 5EHHE B — (B K R IRER T (i B ZE AR A -
WFE4E S - ERE N VEF R MR B A E A CH L R L&A A fvfir 4
fil » &0.015~50 ppb JREHICH LB R E RS N ER M HEUE RSN ERRESE
WERS NS ZE R4S A% » 2 1% P RE HIBGE SO B R EE A RO © FERCHLAVRE
R MRS N S I B L B ~ BBGE MBS R RIS A (H R g e R B R -
[&4. 71 R FIFHAMSHT RISV RIBE RS - By EFEOH ~ HyO™~ '~ HI ~ 10"~ HIO™ ~
10," ~ HIO;" ~ HIOs™ ~ 105" ~ I, ~ LO K 1,05" « [&4. 72 Ry RIBT IR S FERAH » TR

TR R S ERE AU 3: 1. CHLAL F A R R R B > R B L
FALEREAIO > I0BHH 5K EEAOIO » fi%OIOZ L% E A LOL K HAthE L
W EY) : 2. 1005 B KIEPRLO, » ZI&HESEREBERE | 3. IOBIHO S fE
REEARAEHOL » E ORI £520-200 pptiks - HOUR FBRARAFLZCR - & & L0,
FeFE SRy o BER (B Ry LA RAFRILZRSR -

FERsEE I IEENE - BRI A B R BE SRR R e S B I i 1y
R o GEERAE] 4. 73 AR o [ FEBAMERINEE B H S > FoiE — R ERR#H B EE S
il RGN BRGNS By 2.5%10° molecules/cm® © FEIEE T

o

AL R R R 4 cm™S™ > BEREAVAS SRS AT E] 5000 om™ o F5EE AL
FERIEERIIMEINZE 10° em s o FIS{E/ NI & Sk 2 B e B i - i
BT 4ERLE FUBE 2 5%10° - 10x10° K7 25%10° JIEARRLAE R e i B 2.5%10°
5x10° K 12x10° molecules/cm® » [ A0k ELFE H 518 cm™ B & 555614 K 804 cm™ o
FHILASE SR T » SR M R SR 0 2 ] 398 I AOm 2 AR Y 0 o
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R

5B SR AT R B 5%

lon signal (10° Hz)
.
T

20+

104

N
Frid

. |(B75x10°Hz)

|+

r
L 4

o]

nul

m 002150
& 4. 71 K AMS FrllfSHy R E 5L

Photolysis
Reaction —»

Aerosol uptake .

300

Aerosol

{(O'Dowd et al. 2002a) °

4. 72 [P R FERE](ODowd et al. 2002a) -

2x107

15x107

1x107 |

5x109[

Vapour concentration (cm3) ®

104

| Q=10x102 cm3 s"\

With ClIVs
Q=25x10% cm g™!

Q=5x10°cm s™!
Q=1x108cm3 57}

Particle concentration (cm?) &

103

Wlthuut CIVs Q= 0 cm* <3 g1 ’

c— Ns Q= 25)(1!33 cm-? 5")
N3 (@=10x10% cm s7)

— N3 (Q=5x10% cm™? s7)

— N3 (Q=1x10%em3 &) |

— Ny (@=0x10% cm-3 s~ 1)

= = Nyosaleinm)

.
.
. .
.
2 —
=

06:00

[l 4. 73 (a)BHSME NI Aihil

12:00 14:00 16:00 18:00 20:00
Time of day

08:00 10:00

e A

LR EAE N [E] S FERF R T A AR AR

=N

SRR

& : (b) %H

HME R R A S AT [F] S FERF T 2 A= AR (O'Dowd et al. 2002a) -
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By 17— g e R SR /K Z SRR B AT 5 00 T SRR R SE B AL A B AR
(Dusek et al., 20060)F[F AMS HIEEEIIFAL Gl EZEREEREIZE BRHE - G553
BN E RS IR AT SRB AR LR A8 0 > TR A BB (g
BEGSIZA R bR R R - WRAR DU MR AR T — (R s s = R
EFVHEFF R -

Aerodyne SRHE'HE L EEMIETZ HIE AR SASRBHY S L/ _E - Jimenez et al.
(2003)FIIFHRIBER AR 1999 £/ \H saffRd Kl 22 Kok TRl 2 &M
RRRIBAVRIAR 3 SALBER Ty » & SRR AT 58 W & Y BB A BB e oy it
BREE ~ AT R BRI ERES o W BREINVE BT B (SR HER - =
Tl R (B B AR R R N o IEAE R B B A SRR WOk & RO K =
MHENRIEAIFIL ML -

Hodzic et al. (2012)F]F R E s (3% 222 P9 5F 722 PSR pdoi iy B 8RS

& o BRI PA BT e U A BT Aik 22 75 BF T PN LSRR e S 22 SR e 1Y
R EAEEGES NOEEER - SOR/KE IR PR B T 7
SRS R - AR 4. 13 o - [ 4. 74 R PSaF T Aol - RESRIEES
T~ SIRRGEEE A Y — T BRI 73 i S B R B IR i 7 A HO R TR
LR - BVENIFBUABGHR LIV E'E &/ 0 T Ak BEE 8) 71 hl Ry —4)
FHHERERE 1 6.9g/kg Bt 5 CO 1 45 g/kg bRl & s NOy:3g/kg MR E
5 ¢ 0.011g/kg SIIRFERE Z PMas » EHFY H BV A A IV E RO % 2 P8 =F TRV IR
PRIIFIE - B2 e H HVHIR A BRSO DR & S E] > B RHIR A BEH
i3 A AE IR -

R 86 R S rg S TR AR B ERR I E - (F & A H SR E R B (AMS) &1
S PYEF T PSR OR SR AR FE AR S R P e Uk PRI 2 » BB EAR (E
EliE e TR T - HEEEZEES 200 m & - AMS St EERE i E R
(2'Sb ~ "SI FE e (E I F A T B T TRET, > EL) R RIS DARI A R L

HEITHER o BN BT SiyiE 2 20 RN HM S8 - S Y RSB
HAEEZE~600°CHikNL N BUNRF B A 2855 - AMS HISHYSEE R g A [R(GHEES
OIS A HEE LY RS0 % o SERVEEARE (6.7 g/em®) » (EEAEGR P FHGHYE
BEERHER EREEAH TRt A e % EN BT R & AMS
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AYERECRL IS &2/ N 1 um o SEIEOR S AR B A Y - ATEEECR R (E
BEL{¥ > vacuum aerodynamic diameter)KHEAT 1 pm  BAREERF AMS HIfGZ K6
KRB & & WRF/Chem 72 575 44 A5 7{( Weather Research and Forecasting
model coupled with chemistry)2f¢a Tt 52 7Y &F MR PABERIORL BRI 22 SR At B KI5

%88 o

=

7% 4. 13 EPgafituikerEeE B (Hodzic et al. 2012) »
B BRS R RIS B ANEREAIINEKe) WAEHIEE

1 Ihis 0.89 60
2 I 0.96 60
3 r 1.04 30
4 e 1.05 20
5 = 1.06 20
K v/ (/o)
e .:r: \ / - ix‘“—-\

1’**" ‘Z osdian
- %}[ s

(\. “ N34 \ SocioEconomic
= % e Class
p— f’-‘m A ‘l.f‘, -I .
=, TN - S i
10-18 L . } B wid-High
v o . Mid
=18
| ( 2 —
01020 " 40Kiometers -J . 9 102 " 49 Komets "M ™
al Ll I

- A Jr‘ }/\'\
. VJ " g Trash burning diurnal profile

5°40'N
1 L L 1 L "
o '/ I'.-. . 12 i F
1920'N ..r.' . LYY \ (T £ / \
" L] S / \
: hc., J'J c 10 \ F
Rt ) 8 a4 / \ 3
157N — S: ‘}-';J I E . / \ E
L~ T e E
99°30'W 99w W g 4] ™ 3
RO Tt i &
2
. ’ " 90. 0 T T T T T
] 4 ] 12 16 20 24
c POA emissions (kg/km'iday ) d Time (Local)

4. 74 (a)==5P5 8 i NI o iflE] 5 (b)pasEEEh o filEl 5 (o) PAEENI Pz A 8y —
KAEWABEE S E - (457G H PRSI P PR BB EE % (Hodzic et al.
2012) -

% 4. 14 B2rg et A B FEea ) R RN SE e A ) 2 tHRE &R - &5 5R
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BT > HIRNEFT DR SRAS A 55140 CO(3%) ~ NOK(3 %)=k VOC(2 %)Fr b
HYELAREL N Ry AR TRPT(SAYEL AL - AT HVEERATE (R - HIIRPABERT A A 1 5%
MR RN ERER > BEYE AR RBRIEY) - BRERER
RIS R AT EE AR A R B R AR T A RIB R B E (R - 28000 > SERoiAeE
FITEE A2 Y — IR HSRRB Y B(25 W/ 2R) B A R BRIBUIR P E 2R AU B AHE (29 /R -
HHFpraE e & e S L8 0 ] 30-40 kg/km-day

4. 14 N FHEROR BRI R HE R A B sR AL 5 44 - ST EE R N —
R (Hodzic et al. 2012) -

EBEATEHEE L . et —3F
AR AL NOx  NH: 0 S50x e g
AoEHE (2006) 5574 332 58 1193° 1943 29
NP IEHE 166 11 4 2 38 25

CEHERS BT AE R TEHERUR o "R BER AR HEI A K LR R TR - © A EYE
FEPIRE ~ 28 - 2R - 2% - 2k ~ R - B - Bk - 205 28 - I -

B 4. 75 Br— R RIS 4 M S e DR SR R S BT fhar P 7 2 9 2841
I - BB RS ASEAHER(E 4. 750) > RUFBRMERTHERET — KA R T it (E
BE > (ELS R - QM 4. 75b BT BIFRBERR S 4K — A R e 3
119 0.2-0.5 pg/m’ FFHEIZLERT 1.5-2 pg/m’s H B85 2 (IR B R0 2 119
BRI (8 4. 75¢) © [B 4. 75d BERHITRIEAT 2 A A SRS R AR e e B T
FYET YL © SEPE SRR JOE RS HERRAY 50 % » FIA SR AR Z 4T
SRRRETT RS A BB A > (RIS A TR R g A RS (VL - [ 4. 75¢ B
SB P B AT I BRI R R R T S 2R 1 PMy.s AR - ffbRat SREEUTS - BT bR IEE A
LB PMa s PG SEPT BRI T U0 PMas SOBIERE] 1% {5k 08 KR8 PMas
HESREFEA 2-7% + (SHIFERBEIR PMas SRR 15% » B R4 R 5-8 pg/m’ -

RS EE B SR P B T PR T By S AR IR 28 RS A AL T B > T
L 8 SR T e N o kSR R T Ry T TR (2 RS e R e S 2
THEEREETEN - ERERER -
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D LSRN | A TS e

e W DL&,W o K m-u.!
’“ﬁﬁ o
dﬁﬂ@w@ Rt ANt .

BN, e O NP

BE30'W  0OTW BEGDW 98'\'«' SO°I0'W  SS°W  SDSIO'W  SEtW DOTIOW  B9YW  9ECI0'W  9E'W

n i cosToune Yo CONTCURS: Taerain (e}

a_ffﬂ-b_-c_-

aaaaaaaaaaaaa oMM BN N e NN

Primary Organic Aarosols (jig/m’) change due to trash burning [untm’n change due to trash buming (%)

R N
et N

99°30'W  80°W  8A"30'W  98'W
CONTOURS: Tarmain im]

e_-
T2 38T

Wiz s AT 0 R M N

4.75 () N Rl SACR LN — AR | (b)) — AR IRIE R IR AR AT 2
FHBERE(EERE) S (o) —KAEMRBRERNIREEmESENEEEE(E 7t
) 5 (DFLA BRI NEREE T 2 AR HIECE B (H 0 EEE) © (e) PMas INEIIRPABET
FEEEMMEE(H 7R ) (Hodzic et al. 2012) o

4.6.3 Aerodyne RIBHIEREEIBEN MEEREST BI7AREIL

AT > RIBPER R EEZ B AR R th R TRl K P E AR ER R
77 o R T REIEENEREEE - R TR ERERAVIERCR - KRBERE
EHIEI Y E B HD)REMHE R E RSV E @ H)REE - A
B EAY R EEBCR(CE) T Y P AFR

CE(d,)=E (d,)*xEsd,)xE,(d,) (4.19)

Horp Ep B RASEh IS5 S BB A E 8 - Bs RYSEBEERGRIVITIERER - )
Rt R ET RIS a8 H AL EIReR - die REZERENER - SCAIHIHTFERIE R
BHYRLT K PR E S T YRS RPR I B s AR ReR 2L - IR 5E

§1 > Middlebrook et al. (2011)RF 5@ BB H  HE TS 2 ik fn B B R L EA A ] PILS
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FUE  AEREE R

(particle-into-liquid sampler) SR A5 &5 AT AT 2 PREGT SRAEITEE S > WAL —(EERUA
A DI R E S AR RCR o ITest i =R i B i T 220 5l A
RBREE IO ~ BB RPN e — A B REE R - s G R PN IR LT ~ FHag
L2 N R P R e el i IE e -

FRIE AT AT IR ROV SRS B PR B T e P

CE,, =MAX[0.45,1.0-0.73x(NH,/ NH , ,,.4i:1) (4.20)

NH =18x(S0,/96x2+ NO, / 62+ Chl/35.45) (4.21)

4, predict

5

H NHy ~ SO4 ~ NO; B Chl RFREREEATNIG 2 288 - HilRE - EREE K S

=N 3 g = Aot = I = 2t SR b SE
ZEERE () c HRRBTEH SRS 2R EE o AVERHE SRR ]

ARG
CE,, = MAX[0.45,0.0833-0.9167 x ANMF ] (4.22)
ANMEF = 80/62x NO, (4.23)
NH, +80,+ NO; +Chl+Org

Hp Org ZyEREEFTING 2 A S B (we/m’) - EREERN 2 HENRER

= ER R BREeR A N G TR

CE = MAX[CE,,, (5% CE,, —4)+ (1~ CE,,)/20x RH] (4.24)

b

Hoop RH Ry PRARE BN ZAHENRIZ (%) e R S R 2 BR MR for Bene R B
ATRSE Bl 2 AN SRRt R 2 SR E e e Z WUER R E A B R R (E
(default CE=0.5) - $F>AR & A B MEMOR oS iH BREI RO Y SRIB T 5 > WIRRER By
0.45 - EHH 0.5 ZWEBEREARGT RRB B L AT TR EEA mi VB SR 8
PILS HyPRER(E ML T - B HIPRE IR 81 %HVEURY) & HIEH 95 %(EH
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B[ © AT I 1L R BERI R IE R E s E BRI - A
92 %Ll EHVEHEY) & HIER 95 %fEREERMIN o HEbFeas BB RA R E s ]
i H E R ERE VR ORL ~ BH ER B R e PR IE 2SR BT - IR SE LAY
BUERATATAREE IE MR AV SIRER - (PR SR SE IR -

Ng et al. (201 1) IF4EFE R+ 1774 (positive matrix factorization, PMF) 5747
SRIZERL Y 15 HE G EAVREEIR R - B —(ERPE LB AR T RERY
RIEF 50 - BEEBER A eI ~ JAiB T ~ S2rhEkm » UCAAEE ~ #R3RE ~ AR -
IRAETH ~ 4b&y ~ JREFE - SHdEr ~ FRZRE T BTG - IEEERT A
Fo— TSR INBUMTENT - AT ACKIRS ) S A YEE BT ey - AR
ik

Xy =2 &Syt e (4.25)
P

Horp oy RRAEHFR  ~ B fREE(m/z) BT &R 5 2R » ¢ RV p 128
[l 1 RFHIRIE - f RofEVIRE P 25l h j BT R BRIV ERRE. > ey REAEE - IEAEM
o B2 e A A5 A H SR (hy drocarbon-like OA, HOA)~ E/EA TR
(oxygenated OA, OOA) - {EEZs A F B (low-volatility OOA, LV-O0A) ~ $E &
M E B (semivolatile OOA, SV-O0A) K A& A5/ 14 2 (biomass burning OA,
BBOA)%E T HAMRBIVEL HE S8R o (A it 77 EH R 53R
oy 7 RS SRR H B LRI o FER A A (R M R T — (P 2R BB A A
TEERELEERE - EI7AE R ELLIBHNE RALEE B A o TR RER - Fl
R E L EHE ARG IR @A R R S LA RBIE 8RR - R
vapili[s M N

HOA=134x(Cs, —0.1xC,,) (4.26)

004=6.6xC,, (4.27)
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Hp Co RfefELE 57 ZEREERYE - Cu /ifELE 4 ZEEEERY - SHH
LB BV AAGTRER @A TR A LA RIBIVE 2IRE - AT

AR LA RB R B (F Ry /oRT &N (priori information) - | 4ICRg
TET A RTHERS AR SUA RIS R S LA TSR A R B AN A IR R PR A - ik
A HAREVES RERZEAE 30% LA -

FEACSMAYIER | > Ng et al. (2012)F|FJACSMAEAE T £/5 RERHET T2 SR
BRI ARG SR EAHR -ToF-AMSFT G HUAE SR AETTEESS » SR ER IS
AEE R ST IS R AR S R B R SR Y BRI (IS SR S A AT - 4]
4. 76(a)-(e)FT7Is * FEETRBURACSM AR T BT MR B SR B2 o Y B
A TAE -

M

ACSM (pgim’)
ACSM (ngim )

T T
0 5 10 15 20

HR-ToF-AMS (ug/m’) HR-ToF-AMS (ug'm’)
(a) (b)
3549 NH,
3.0
n-E' 254 |
2 204
= 15
g ,
2 1.0
0.5
D'O-l 1 f T T
00 05 10 15 20 25 30 35 40 00 05 40 15 20 25 30 435
HR-ToF-AMS (ug/m’) HR-ToF-AMS (ug/m’)
(c) (d)

1 I I
0.00 0.05 0.10 0.15 020
HR-ToF-AMS (ug/m )
e)

4.76 ACSM Ei HR-ToF-AMS ¥f(a) 514 ~ (b)FBLE ~ (c)BHERET ~ ()32 2 (e)
P -
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4.6.4 SEimILEE

RABAWRBENGEE G B R R ER BT BeE /7 » M AR
AREERSTIE A AR R - INIE - H AR B RGBSR A TRSR B A7)
(BB MR TE AT R FUE(RAVIETE - AMS Fy H Rt 5 5 w5
& o Al [EJ R T TR IS A NI iy B DUS M B R R o T R (B 22 B oy (BB RS
= B RIRIER S ¢ ARetEE LR R B LB RO H 1T
FRIEIRE - ACSM SfE 2546y AMS » HAefa /) ~ (IR HE S RERE - A8
AR SARBOTRE 3 (H3FERC SMPS K CPC BV AJ-E R R T AT EITEE R
YR LEMRH MR R AR - (ESEAS I -

BEAt> HRTEI A A T AR SR T AR S SR A SR B B LR 1
M FENAPE T AEE G E LT 2 N R Z R B - SAReE Rk
REIEH > SRAERRAVR I (R EE) - WA TRAR EAYEESE MR N R AR R 8 Ef
HYBR RIS (R 32 F R R E (LEE R A R NI — &4 E RIS B AR S
ARG TENERARAYAERENE - LT T M m] SRR AR RIS st 2 2 2% -
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FHE HmidER

AHRABTFEAYRCR P ERESE LT 28 IH 45 3 RO R © SOV IRREIIATER X 6 (5

AFDEITFERIR 5 A 2 S I RERITFE T ] R FEHARICER: -

5.1 &

1.

AIFFE R RIHHE T 257 MOUDI £RERSUE - 45 58~ = (EDHIE R Aok &
MR o3 A7 5 S 3R BAU S B HEOR Y SRl 53 > oo o L S R 4T <2 3
MEEA - HH BREERATR R - RS REE(LTH - TEFRRA
Z N2 E  EARE AL Y SN EE - R R RAER A RV 15 =
AN PMio K2 PMy s S = (EDHINERY PMo.1 RS X222 B PR
2 HphUnhREEREERS T - SORB LR SOR R R ERUE
ARG /KA BT B DA R B BT B SO By 1 TR /K 2 Ml
TGy o PR KA B TP S LR S o SR TERIE K ER 3 Ry R 22
S FP I IR P 25 AR B i R Bt - A ST IR > DU AL KRR
ARLA-18 °C AMEORERIR ORI 1% » BB ER AR AR B E BeAs 2B 1% - 7]
ST E BRIV R L - TRV RAIEUR  HriEHmE Al -
Fe ~ Ti 1£ PMio F1#RZ LA 2011 FEEZRA IR » Ca AILZLL 2012 5K
RIS i) o T 2012 5 - B ZRAV R B EE: 2011 4K - fEEL 2012 -5
H AR SRS AR - HrLLOHIS PMo H Y ALDL 2011 SRR TRE RS
Fe ~ Ti DL 2011 fYE = » T Ca LL 2012 fVRKER S » & T 20
LRSS - P7BR0E Al ~ Fe ~ Ca {E PMyo PR i HYZRE[E £ 2012
FEZM Ti RIE 2011 AR ST R FE R PMys INLLBIA T =
BT ~ R AE SRAR ML - HENLR 2 B E AV EEFT R E © IREIT S AAS
SREUR > HLANE EC REZEISSEHERE TR - OC RERIEN 2k
[ HE SR IR B - LI MR R4S SR KA LB PR T PMys B E
EIVEERET - B EEEMFES TSR A N EIEE  METE 12 REE
AP ELME £ 0.89 £ 0.22 -
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3. PMF MrAI4EREUR » FrH VAR PMo, K PMa s T AR 5 O AR E Ny —
TOTA) > T PMao EEZALEAE FRES T EEE ke TSEFRIT » T ULHLERY PMo,
Ko PMo s 3 EHARE HYSAEEARBOR — T T4 » 1 PMio AILE DAES i 15 EEAT
TR A B EFLTAYIANE » TTHRIEZ PMog K PMas EEDUEEE(EH
FEAN R REFZEZTEYR - 1 PMio WY AIlE DLES 588 Ky K57 -

4. FERTIIETEB TR > AWTFERIsE R 2= e filnh DL E MEF(BAM)ATHIGZ PMas
GHER(PMa s p) 2PV 5 L ASHFE 5 17 LA Dichot FIfSHY PMa s /% (PMas p)
FVIE DL © AERIEEIR SRy 1 N Ry AN SR e A w15, » BAM #E 10 smart heater
AR RASERE - k& A 7K (1S BAM FRlllEZ PMos (HE S AT
2 FMRWISTES R KB 2% - SRR EERERE>TS %)
& BAM FTHIE > #3B(EKHY Dichot AN - LIRS B ATEE WINS 4
PP ZPkLEE WINS ZEHURBIE LS NEATEL - ARHTEal Ry > HiE T8k
B H A R BMEE SR 2 22 AV T > Ee/AfE S WINS EEEifidegny
PR > BR DU VR S ey R EERY VSCC i Ry PMo s 318 » DABECREL 7Y
TERRA ML AT EE © JEOD - RO IA i S ASSUR B R SRUM PR 21
&t > DAEPRAE ARBLATRAY R Z T S ERES AT HIERY PMa s RIE A 2K
[GLEORE X

5. ARWFELA—# B1TEGETHRGEIRARE AN — 7 L BEFLRVERE R > S BIHZOR
4 Dichot HAYFA R AIAHRI A - 3% A TR4RESEHY Dichot F1—f& Dichot
AL ERBRAEIREBUR » W B P EREEHVIRIE & BEAT - BRAIEE 8 %LIA -
LA-ICP/MS 73 fréSREUR » R4 Dichot B AHY & RIF LR R ARRMEHA
HY PSSR BEAT » FHIE AT RARARRYET S M E LA-ICP-MS ST RHE

6. EHHEhRFLBREERENREL 2K  KETEY Nar ALK TivV
Mn ~ Fe ~ Ni ~ St SEHIE IS 9HHBRINGE - e B RIT5EH RIFHIEIER - Al -
Fe ~ Ti » Rb F Tt RAEMALIEEE A LA-ICP-MS $f MW-ICP-MS HYLE{E ZHEHTHY
1> {H Al ~ Fe » Ti £ AR ARI DT fRZEROR - HEMERGIRIEHEA T ZITR
YRS EA R -

7. AWIFEESER WINS K VSCC Z kI IEERSCR I GRIIE - &EREUR VSCC B
AEAERER AR TRBETT > H dpaso By 2.49 pme Rk & {7 EBRAVGEREUR
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10.

B RERN IR B E A 3 mg DL ERF - DL WINS B/ {8309k 28T &
HIEE R RAEEE VSCC FARRATHIE 10 %L I o F B HISER e M K
USRI BB ARICESBIELL VSCC HEmESHUA E i B A & 22 Sk
FIT{sE IR WINS {EEEHF -

AE{EH DMA EgEH 30-300 nm & & P9I /S FE B ERENL - A2 Qan
3Rl 9 k5 Limin » FEL2L SMPS 8 ]Il iy i 258 t8 Sk B9 18 o0 A0 R B H o
ETRLAR > FFFE4E BB R DMA E Qu B 9 L/min & ¢E T > /S FH B SR S0k AY
MR 7255 71 F5-1.34-0.6~-1.0~-0.2~-1.0 7-2.0% > #55F Qqn[#{% % 5 L/min -

i 258 PO R AR B AR B B AR Ay 22 SR RIS OK B R AR TR Bl N - A R 72
Sy Al F5-2.6 ~ -2.0 ~ -2.8 ~ -3.6 ~ -3.0 F2-4.0% © JFbAb o AR E B A IR AR
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Dpa, um Dpa, um
(C) 50 . flluul " ‘“uml FEERRTTT BRI
E”E,Jmﬁﬂg station  MMAD:0.51 & 5.39 um
4 Feb., _ L
sample data PM10:32.17 ug/m?
mE 40 4----- Fitted curve PM,5:22.55 ug/m3 [~
En‘ . PMg 1:0.91 pg/m3 L
~ 30
[o]
=3 -
S
S 204
o
2 i
=
© 10
0~ —r Ty
0.01 0.1 1 10 100
Dpa, um

G (2)2012/02/02-02/03 ~ (b)2012/02/03-02/04 }z(c)2012/02/04-02/05

L

B ERE D MEPREREER -

MOUDI

TCQ

WS (m/s)

7 S I35

- 100
)
I eo
F a0
F 20

RH (%) or
rainfall x 5 (mm)

(0]
|
- 360

- 270

WD (°)

- 180

- 90

1ass conc.

0
[ 100
L 80
F 60
F a0
F 20

(Hg/m®)
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(0]
|

r 100
- 80
- 60

(ppb)

| a0
I 20

QO3 conc.

URLURLRLUREL
16182022 0 2 4 6 8

T7TTT T T T T T T
101214 16182022 0 2 4

2012/02/02 (Thu) 2012/02/03 (Fri)

H 2012/02/02-02/05 37 HEHInER

(WS) ~ PM, L PM, 5 11

L
HE/x

T T T T 11 T 1
6 8 1012 14 16 18 20 22

'012/02/04 (Sat)
Time

SRET) -

|
0O 2 4 6 8 1012141618

2012/02/05 (Sun)

o

BIE(RH) ~ [Fr=E ~ EZE(WD) ~ J&=

J& ~ BE(0s) K —FALb(CO) RV 77 3 AfrlE -

245



BRI ORY E B R o o b 3

sl

1l

sl

P |

11l

P |

50 s 4 50 Lo
(a) éhgnglssf:ﬁ” station  \MAD: 0.54 & 5.14 pm ( ) éhgnglsllf:g" station  MMAD: 0.45 & 5.83 pm)
< Feb., - < Feo., -
sample data PM10743.02 Hg/m3 sample data PM10:32.47 pg/ms3
mE 40--—-- Fitted curve PM,5:28.50 ug/m3 [~ f”E 40q----- Fitted curve PM,5:22.99 pugim® [~
= E PMp 1:1.69 pg/m3 - =) E PMg 1:1.77 pg/m3 o
= =5
= 304 - = 30 -
© ©
o i | o i |
a RN a)
D ~ (o]
o 20+ / \ I~ o 204 =4 I~
— Yl —_— /|
R J 7 L S J - Nl L
= \ = S
© 10 ! Y = © 104 ! \ |
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. \ L 4 U AN L
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. - N
0 i AL e SR 0 e BRALAL L e e s e
0.01 0.1 1 10 100 0.01 0.1 1 10 100
Dpa, um Dpa, um
(C) J %hgnglssfzﬁn station  MMAD: 0.53 & 6.72 umf-
eb.,
sample data PM10:10.66 H1g/m3
mE 12 o----- Fitted curve PM,5:6.50 Llg/m3
= PMg 1:0.43 pg/m3
g J
S 8- =
e
=2 -1
o
k=]
3
= 44
el
0 =TT
0.01 0.1 1 10 100
Dpa, um

[ (2)2012/02/13-02/14 ~ (b)2012/02/14-02/15 }2(c)2012/02/15-02/16 tf (118 sk

=N

B ERE D HEEREREER -

MOUDI

T (O
RH (%) or
rainfall x 5 (mm)

mass conc.
mass conc.
(Hg/m®)

]

~ N _ -

T T T T T T T T T T T T T T T 0
4 6 810121416182022 0 2 4 6 8 1012141618
2012/02/15 (Wed: 2012/02/16 (Thu)

Time

J2012/02/13-02/16 LA FE (T) ~ /R (RH) ~ PR &~ U (WD)~ =) (WS) ~
PM B PMas VB ERIE ~ BRE(03) fe— S {Lh(COYRE AT 73 Al -

III‘I_III‘-I‘IIIIIIII
16182022 0 2 4 6 8 10121416182022 0 2

2012/02/13 (Mon) 2012/02/14 (Tue)
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40 PRI R RTITY ST ERTTTY B S W T b PRI B R ETTTY S W RTIT S W T
(a) Zudong station  \MAD:0.42 & 5.64 im ( ) Zudong station  \MAD:0.45 & 5.05 um
Feb., 29th ] 3 | Mar., 1st . 3
sample data PM10:41.26 ug/m 60 sample data PM10:61.36 ig/m -
mE s0d"" Fitted curve PM, 5:27.15 pig/m3 mE """ Fitted curve  PM,5:41.15 ug/m?3
> PMg1:1.17 pg/m3 =) b PMg 1:2.07 pg/m3 r
= =4
< < 40— -
& 20 5)
<3 = J
o 1 o
8 8 20
= ] = N
S 10 °
0 ~F=F ST 0
0.01 0.1 1 10 100 0.01 0.1 1 10 100
Dpa, um Dpa, um
(C) 50 2 aanl — PEETTY| R T BRI
Zudong station  MMAD:0.47 & 5.61 um
4 Mar, 2nd . 3 -
sample data PM10'51.04 pig/m
mE 40 ----- Fitted curve PM,5:35.35 ug/m3 [~
=y . PMg 1:1.22 pg/m3 -
=1
= 30
©
Q -1
]
=
S 20
o
2 J
=
© 10
O o RAALL E i e
0.01 0.1 1 10 100

Dpa, um
K (2)2012/02/29-03/01 ~ (b)2012/03/01-03/02 F7(c)2012/03/02-03/03 77 3R M i3k
MOUDI & &RE 7 fii U PREEEE R -

T(O
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rainfall x 5 (mm)

r 100

. - 80 .
£e £g
g E 60 § 3
o g g
8 = - 40 8 =

}\ 4 20
SN _ - = S~ TN 2 -
0 T T T T T T T T T T T e T T e T T T T LU A L L A N N IR B 0
16182022 0 2 4 6 8 10121416182022 0 2 4 6 8 10121416182022 0 2 4 6 8 10121416 18
2012/02/29 (Wed) 2012/03/01 (Thu) 2012/03/02 (Fri) 2012/03/03 (Sat)
Time

L 2012/02/29-03/02 Pk mfE(T) ~ JRERH) ~ R - (WD) ~ F=
(WS) ~ PMyo 21 PM, s (VB EIRIE ~ BLEA(0s) Ko bhiR(COYRE NI P i -
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25 AEPETTITY BRI EEETRTTIT BRI b 20 AT EEERTTTY BT AT
(a) Sinjhuang station  MMAD: 0.54 & 4.55 m ( ) Sinjhuang station  MMAD: 0.43 & 5.67 pim
4 Mar., 13th ] 3 o 4 Mar., 14th . 3 o
sample data  PM10:15.34 g/m sample data PM10:12.:21 pg/m
T 20----- Fitted curve PM,g:11.51 pugim3 [~ T 16 4----- Fitted curve PM,5:9.11 pg/m3 -
> . PMg 1:1.10 pg/m3 - =) E PMg 1:0.76 pg/m3 -
=1 =1
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o <
o i | o i |
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3 J p == L 2 4 L
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T 5 , \\\ | T 4 |
7 7 “\ I b L
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0.01 0.1 1 10 100 0.01 0.1 1 10 100
Dpa, um Dpa, pum
(C) Sinjhuang station  MMAD:0.46 & 4.62 Um
1 Mar., 15th . m3 B
sample data ~M10:4344 Hg/m
mE ————— Fitted curve PMy5:31.94 pg/m3
S 407 PMg.1:1.12 tg/m3
3
) J
o
e
S
S 20
S}
=
©
0 TP —r—r Tt
0.01 0.1 1 10 100

Dpa, pum
M (2)2012/03/13-03/14 ~ (b)2012/03/14-03/15 [2(c)2012/03/15-03/16 37 Hlisk
MOUDI & &RE 7 fii U PREEEE R -

T(°O

RH (%) or
rainfall x 5 (mm)
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(S S I T I B B LS S A IR A U L BN M SR ELA WL B U B D I B I A IR A NN L BN B S L D B p R
16182022 0 2 4 6 8 10121416182022 0 2 4 6 8 10121416182022 0 2 4 6 8 10 12 14 16 18
2012/03/13 (Tue) 2012/03/14 (Wed 2012/03/15 (Thu) 2012/03/16 (Fri)

Time

N 2012/03/13-03/16 fr;HE MBS R E(T) ~ JRERH) ~ FEE ~ BEZE(WD) ~ 8
(WS) ~ PMyo 21 PM, s (VB EIRIE ~ BLEA(0s) K% bhiR(COYRE NI oo i -
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11 IIIIII' 11 IIIIII' 11 IIIIII' L1 11111 11 IIIIII' 11 IIIIII' 11 IIIIII' L1 111111
(a) - (b) -
Zhongshan station  MMAD:0.44 & 4.83 um Zhongshan station  \MAD:0.42 & 4.61 pim
40 - Mar., 21st 3 60 Mar., 22nd 3 B
sample data PM10:41.95 pg/m sample data PM10:58.42 ug/m
ME q4===== Fitted curve PM,5:27.17 pg/m3 - ME J===-- Fitted curve PM,5:40.94 pg/m3 L
=) 30 PMg.1:2.74 pg/m3 = PMg.1:2.59 Hg/m3
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PM, B PMas VB BRIE ~ BRE(03) fe— S {Lh(COYRRE AT 73 Al -
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PEEERTTTY SR TTTT B RTTTT B S RTTT b PEEERTTTY SRR B R RTTTT B S W T
(a) i;;mrjmign? station MMAD:0.40 & 5.64 {1m ( ) iinjhtﬁn? station  MMAD:0.46 & 4.44 pm
40+ B . 3 pr., l1s .
sample dataPM10:45.52 Hg/m 30— sample data  PM10:2457 ugim® |-
mE ---- Fitted curve PM, 5:29.68 pig/m3 L mE — — —Fitted curve PM, 5:15.95 Lig/m3
> PMg1:1.70 pig/m3 = : PMg 1:1.23 pg/m3 3
3 304 =4
T A T 20 L
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o 207 <3
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Sinjhuang station \vAD:0.53 & 5.05 um
Apr., 12nd . 3
sample data PM10:48.40 pg/m

— — - Fitted curve PM, 5:30.45 Lig/m3
PMg 1:1.49 pg/m3
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Time

R 2012/04/10-04/13 ¥ S5 6 fE(T) ~ JRFEERH) ~ R - EZ(WD) ~ =
(WS) ~ PMio 82 PM, s VB BRI ~ HA(03) KA EhR(COYRE IR 77171 -
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(a) 25 TR RTTT R RTIT AR RTTT B AR (b) 30 R RTIT R ETTT AR RTIT B R R

Zhongshan station  MMAD:0.23 & 4.73 pm Zhongshan station \MAD:0.28 & 5.39 pm
< Apr., 30th - May, 1st

sample data PM10:20.12 ug/m3 i sample dataPM10:22.47 ug/ms3
————— Fitted curve PM,5:11.92 pg/m3 B ----- Fitted curve PM, 5:12.89 ng/m3

PMg_1:2.33 pg/m3 PMg,1:2.05 pg/m3
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.
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T 2012/04/30-05/01 H(lHILEAYEE(T) ~ JBERH) ~ [FrkiE ~ EZEWD) ~ J&[A
(WS) ~ PMo 81 PM, s (VB ERE ~ BE(03) &—F{LhR(CO)RERIN 3 HTlE -
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25 PEEERTTTY SR TTTT B RTTTT B S RTTT b 25 PEEERTTTY ST B ERTTTT B S W ETTIT
(a) Zudong station  MMAD:0.47 & 5.41 um ( ) Zudong station  MMAD:0.46 & 5.40 pum
4 May, 21st . 3 4 May, 22nd . 3
sample data PMy0:20.43 jig/m sample data”M10:20-29 pg/m
= 204 ---- Fitted curve PM25:12.70 Lig/m3 = = 204 ---- Fitted curve PMy5:12.38 pig/m3 o
> J PMg1:0.99 jig/m3 = J PM.1:0.83 plg/m3 L
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0.01 0.1 1 10 100
Dpa, pm
FEERRTTT B RN RTTTY BRI AW RTTT
(C) Zudong station  MMAD:0.54 & 5.69 pm
40— May, 23rd i 3 -
sample dataPM10:3317 Hg/m
T +---- Fitted curve PM25:21.15 ig/m? L
> PMg.1:0.70 pg/m?
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0.01 0.1 1 10 100
Dpa, pm
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Time
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FERH) ~ [ERE ~ BEZER(WD) ~ FH

(WS) ~ PM,o 82 PM, s (VB BIRE ~ HEA(05) KA (BhR(COYRE ARG 7 171 -
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PEEERTTTY SR TTTT B RTTTT B S RTTT b 30 PEEERTTTY SRR B R RTTTT B S W T
(a) Zhongshan station MMAD:0.57 & 6.33 pim ( ) Zhongshan station \MAD:0.39 & 5.39 um
Jun., 6th PM1:31.72 Lg/m?3 Jun., 7th ) 3
304 sample data ' M10°31.72 19 - i sample data PM10:32.54 pig/m
% _____ Fitted curve PMy5:21.36 ig/m3 mE ————— Fitted curve PM, 5:21.51 pg/m3
3 E PMg1:1.62 ng/m3 - > PMg1:1.74 pg/m3
20
3 =
< 20 - < A /N
o N o i ‘ \ LAY |
) ! A e F
> A / LB r > ot 3
2 ! M = 10 i '
ke o — ] -
=2 =2 \
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0 U R AL e e e R e 0 U EELoL e m R e e L e
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30 PRI BRI RTTTY W T B SR
(C) Zhongshan station pvAD:0.26 & 4.91 pm
Jun., 8th 3
J sample dataPM10:21.80 Hg/m
T [T Fitted curve PM, 5:11.13 pg/m3
=3 20 PMg 1:1.68 pg/m3
3
©
Q -
e
o
o
o 10
=
°

= N
0 =TS
0.01 0.1 1 10 100
Dpa, pm

W ()2012/06/06-06/07 ~ (b)2012/06/07-06/08 F%(c)2012/06/07-06/09 tf (135115
MOUDI 5 8RE 7 i B R -

T(O
RH (%0 or
rainfall x 5 (mm)

(Mg/m®)

- F20
P~ - ~_~
IS S [ N N B S B N B A A L N N DR BN N N L LA L N N UL B N B LN LN L BLE S L B B B i R
16182022 0 2 4 6 8 10121416182022 0 2 4 6 8 10121416182022 0 2 4 6 8 1012 14 16 18
2012/06/06 (Wed) 2012/06/07 (Thu) 2012/06/08 (Fri) 2012/06/09 (Sat)
Time

X 2012/06/06-06/09 FLLCHIBEAY R (T) ~ J&E(RH) ~ [FiiE ~ EZE(WD) ~ JEl[=]
(WS) ~ PMo 81 PM, s (VB ERE ~ BE(03) —F(LhiR(CO)RERIN 3 HTlE -
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1l

1l

1l

11l

11l

11l

40 s T PR
(a) Zudong station  MMAD:0.38 & 4.23 um ( ) Zudong station  MMAD:0.45 & 4.33 um
Jun., 24th . 3 - Jun., 25th -
PM10 :29.07 pg/i - 40 . 3
sample data 10 o m3 sample data PM,;:32.41 pg/m 3
LS (Sup— Fitted curve PM2.5:15.46 pg/m @ J----- Fitted curve PM,5:18.08 pig/m
% 30 PMg.1:1.22 ug/m3 ?Em PM,,:0.99 pg/m3
3 = 30 =
g 207 <)
> S 20—
9 1 o
o o L
s =
S 10 S 104
\\
0 SRR e R e 0 R 0 GRSl e m R e e s e
0.01 0.1 1 10 100 0.01 0.1 1 10 100
Dpa, um Dpa, um
(C) 40 2l = PRTTIT TR R AT B R TIT
Zudong station  MMAD:0.44 & 4.21 pim
Jun., 26th 3 |
sample data PM;:26.49 1g/m
mE 3047 Fitted curve PM,5:13.96 Lig/m3
=) PMg 1:1.03 pg/m3
= J
g
A 204
k=)
o J
o
8
= 10
0 =T
0.01 0.1 1 10 100
Dpa, pm

Y (2)2012/06/24-06/25 ~ (b)2012/06/25-06/26 [z (c)2012/06/26-06/27 'y 81 Ak

=N

B ERE D HEPREREER -

MOUDI

T(O
RH (%0 or
rainfall x 5 (mm)

(Mg/m®)

r 100

|
I
I
. ! - 80 .
2 - ! g _
g E ! 60 § 3
°cg ! o g
8v 1 - 40 8v
! - 20
_— ot | _ N~ .
- — S — - —
0 UL L L B SR RS AR UL B L B B RS UL R L R USRS 0
16182022 0 2 4 6 8 10121416182022 0 2 4 6 8 10121416182022 0 2 4 6 8 10121416 18

2012/06/24 (Sun) 2012/06/25 (Mon 2012/06/26 (Tue)

Z 2012/06/24-06/27 PTHCASN T E(T) ~ JRFEERH) ~ R - EZE(WD) ~ =
(WS) ~ PMyo 21 PM, s (VB EIRIE ~ BLEA(0s) Ko bhiR(COYRE NI oo i -

2012/06/27 (Wed)
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sl 0ol )

MMAD:0.37 & 5.14 um

sample data  PM10:34.44 ug/ms3 r
- Fitted curve PM,5:23.76 pg/m3

PMp 1:2.60 pg/m3

LBRELRLLLL R R R L B R R AL

1 10 100

Dpa, pm

s nl
(@)  sod—oml vl i g (b) A0 T ongshan station
ghfngrzhan station  MMAD:0.32 & 5.68 um J Jul., sth
ul,
J sample data  PM10:24.65 pig/m3 o e
- e Fitted curve PM, 5:14.86 pig/m3 £ 30+
S . =3
g 20 PMg 1:1.73 pug/m3 3 i
- )
=
g | 7T\ | é 20
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o 104 / , \ — =
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= ’ N . \\ T 10
o© '
-1 \ o -1
/ \
4 \\\ /
4
. “ 0
g e . Y AR
0.01 0.1 1 10 100 ' '
Dpa, um
(©)  s0d—vvwad vl vl i
?h.""é’tiha” station  MMAD:0.39 & 5.78 im
ul.,
J sample data PM10:30.87 pig/m?®
mE ————— Fitted curve PM, 5:19.88 Llg/m3
= PMg.1:2.45 pg/m3
_gz). 20 - 1 H
—~ S
g i y / \ |
\O./ ’ \\ !
o N \
o ! N
T 10 7 \ =
> \
=] II ‘\
1 ’ \‘\ L
I,/ \\
0 F=rrrm T
0.01 0.1 1 10 100
Dpa, pm

AA (a)2012/07/03-07/04 ~ (b)2012/07/05-07/06 }2(c)2012/07/06-07/07 L MG

MOUDI & SR i SRR R -

RH (%9 or
rainfall x 5 (mm)

meass conc.
(Lg/

(Mg

COconc.
(ppm)

(Ppb)

S N A B W U N I B B I B B URSURSLRSU T
16182022 0 2 4 6 8 10121416182022 0 2 4 6 8 10121416182022 0 2
2012/07/03(Tue) 2012/07/04(Wed) : 2012/07/05 (Thu) 2012/07/06(Fri)

Time

LML LU
4 6 8 10 12 14 16 18

2012/07/07(Sat)

AB 2012/07/03-07/07 FLIAMERRE(T) ~ B2ERH) ~ [FrE - EZE(WD) ~ &
[E(WS) ~ PMo #1 PM, s VB & RE ~ B4E(0;) K —&EiR(CO)RENIRE 7 iTiE -
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PR ETTT T RTW Rt |

| sl

11l

11l

30 L — e L 25 L
(a) Zudong station  MMAD:0.32 & 5.39 um ( ) Zudong station  MMAD:0.33 & 5.25 um
Jul., 11th ) 3 4 Jul,12th i 3
] sample data PM10:26.75 pig/m L sample data PM;0:22.28 j1g/m
T [ Fitted curve PMz5:16.14 ug/im3 T 20 4----- Fitted curve PM25:13.35 jig/m3 -
> PMg 1:1.79 ng/m3 > ] PMg 1:1.60 pg/m3 L
20— -
=5 =
— = 15 77 ~
[so] © ’oy
o o ;o
\D_/ e T 71N\ / k I
E 8 101 , Lt
T 10 S 4 i \ 4 L
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(a) Zhongshan station  \MAD:0.27 & 5.01 pm ( ) Zhongshan station  \MAD:0.35 & 4.36 um
4 Aug., 14th 3 o 4 Aug., 15th 3 o
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(a) 30 11 Illllll 11 Illllll 11 Illllll L1 11111 (b) 20 11 Illllll 11 Illllll 11 Illllll L1 111111
Sinjhuang station  MMAD:0.38 & 6.44 um Sinjhuang station  MMAD:0.26 & 4.22 um
Aug., 21st 3 4 Aug., 22nd 3 -
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100 AT EEETETT EEPEE T BT b 40 AT EPETRTIT BRI R
(a) iudonzggtsgation MMAD:0.8 & 6.19 um ( ) §udong%tshtali0n MMAD:0.69 & 5.04 um
4 ug., . 3 un., |
sample data PM1:58.12 ug/m3 sample data PM10:30.73 pig/m3
T 80 ----- Fitted curve PM2.5:43.85 ug/m - mE 04 Fitted curve PM, 5:16.42 pg/m3
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(a) Zhongshan station  \MAD:0.56 & 7.06 pm ( ) Zhongshan station  pMMAD:0.50 & 6.40 um
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(a) Sinjhuang station  \vAD:0.43 & 5.47 um ( ) Sinjhuang station  \MAD:0.51 & 5.46 um
Sep., 17th . 3 80— Sep. 18th 3
4 sample data PM10:49.19 pg/m sample data PM10'57.78 pg/m
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(a) Zudong station  MMAD:0.49 & 5.52 pum ( ) Zudong station  MMAD:0.30 & 5.53 um
Sep., 25th ] 3 Sep., 26th . 3
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100 PEEEETTT AR T B AR B AR b PEEEETTT BRI S E AT AR
(a) Zhongshan station  pMAD:0.48 & 4.30 pm ( ) ] Zhongshan station  \umAD:0.41 & 5.12 um
4 Oct., 16th o Oct., 17th
sample data PM10:52.70 Hg/m3 sample data  PM10:49.68 ug/ms3
mE 80 q----- Fitted curve PM,5:24.77 ugim3 [~ mE 60 ----- Fitted curve PM, 5:24.02 pig/m3 -
> . PMg 1:1.36 pg/m3 - =) i PMg 1:1.24 pg/m3
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Zhongshan station  \vAD:0.31 & 5.13 um Zhongshan station  \MAD:0.34 & 4.78 um
Oct., 18th . N ] oct., 1oth i . L
sample data  PMz0:34.00 Hg/m sample data PM10:25.46 pg/m
mE _____ Fitted curve PMy5:13.06 [ig/m3 mE s0d" Fitted curve PM,5:12.86 pg/m3
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3 40 =4
T g
la) 1 A 204
S k=)
L= o E
= S 10
0 =TT 0 =TT
0.01 0.1 1 10 100 0.01 0.1 1 10 100

Dpa, um Dpa, um
AS (2)2012/10/16-10/17 ~ (b)2012/10/17-10/18 ~ (¢)2012/10/18-10/19 K
(d)2012/10/19-10/20 L5 MOUDI & BRE iU PREEGER

T(O

WS (m/s)

mass conc.

COconc.
(ppm)
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REPETTTY EEPPETYY PRI BRI b 50—t vl il 0
(a) gi”tih;g"g station  MMAD:0.64 & 5.22 um ( ) gi"tihlzlg”(? station  MMAD:0.43 & 5.22 pm
- ct., n - -1 Cct., r -
80 sample data PM10165.34 pg/m? sample data PM10:35.77 pg/m3
mE J----- Fitted curve PM,545.73 ug/m3 | mE 40 ----- Fitted curve  PM,5:17.75 ug/m3 [~
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1 Oct., r ct.,
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sample data 10 L i sample data 10 H
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(a) 50—l vl 4l 4 (b) 60—l vl 4l 4
Zudong station  MMAD:0.44 & 3.96 m Zudong station  MMAD:0.53 & 4.92 pum
1o o PMy:42.79 pgimd | Nov. 7th PM1:42.96 pg/m3
sample data 10:42.79 [ J sample data 10:42.96 L
T 40 ----- Fitted curve PM,5:27.59 ug/im3 [~ T T Fitted curve PM,5:30.12 pig/m3
?:? . PMg 1:0.57 pg/m3 - ;‘_ 40 PMg.1:0.82 pig/m3
= 30 =
© [} a0
o ] o ] = |
a a
(@) (2]
S 207 o 1 N
E 4 E 20 1 \\ ’I B
A\
3 10 3 / }
] | L
4 /I \\
X
0 —f==rrrFm T 0~ Tt
0.01 0.1 1 10 100 0.01 0.1 1 10 100
Dpa, um Dpa, um
AEPETTTIY EEPETETTI EETRTT BRI
© -
Zudong station  \MMAD:0.59 & 5.40 pm
Nov., 8th 3 |
sample data PM;0:56.05 Lig/m
mE s0d™""" Fitted curve PM, 5:38.09 ng/m3
?9{ PMg.1:1.00 pg/m3
)
& 404 -
>
o E L
8
= ] -
= 20
0 =TT rrr——
0.01 0.1 1 10 100

Dpa, um
AW (2)2012/11/06-11/07 ~ (b)2012/11/07-11/08 }2(c)2012/11/08-11/09 175 HLE
MOUDI & &RE 7 fii U PREEEER -

T(O
T
3
RH (%) or
rainfall x 5 (mm)

WS (mvs)

(Mg/m®)

mass conc.

0.6 4

COconc.
(ppm)

O3 conc.
(ppb)

0.4 1

(S R R S R L L 0 L A B I S N B B A L M A A L A A L M B L B L DL L B
16182022 0 2 4 6 8 10121416182022 0 2 4 6 8 10121416182022 0 2 4 6 8 10121416 18
2012/11/06(Tue) 2012/11/07(Wed) 2012/11/08(Thu) 2012/11/09(Fri)

Time

AX 2012/11/06-11/09 PTERCAEAEREE(T) ~ JREERH) ~ R E ~ EEE(WD) ~ B
[E(WS) ~ PMio B PM, s FVE BRI « BLEA(03) B EliR(CO)RIEER IR o AT -
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b 8%

fifgk/N MEBEITTEIEER

£ A FHEANE Moudi 1A @ T ZTEE R (BN < ng/m?)

Sample 1D Cutoffsize(um) | Al | Fe | Na | Mg | K | Ca | sr | Ba [ Ti | Mn | Co | Ni [ Cu| zZn | Mo | Ag
WO ZEsmofinh 55— B
1010103 M3T2 PM2.5-10 89.4 1127.1{355.9] 50.4 | 32.9 [215.6] 1.8 | 461 [19.23] 2.5 | 0.12 | 0.65 | 1.95 | 5.33 [ 0.27 | 0.07
1010103 M3T4 PM1-2.5 29.1 | 745 [ 582|123 | 78.7 | 48.1 1041 [ 2.92 | 836 | 5.83 [ 0.05 ] 0.58 | 2.34 |14.33] 0.21 | 0.12
1010103 M3T6 PMO.1-1 9.5 | 98 |387 | 45 1422|286 | 0.2 | 1.07 ]12.83[12.65] 0.12 | 2.58 | 3.85 |16.74]| 0.47 | 0.27
1010103 M3T10 PM0.056-0.1 176 1| 1.9 [ 106 | 1.6 | 1.4 [ 70* ] 0.61 | 0.04 | 0.61 | 0.06 | 0 [0.09]0.19{025] 0 ND
1010103 M3TA PMO0.056 5 3 34 105 | 24 | 83 ]10.03]023f0.24]0.11 0 1007 ({026]1.14] 0 ]0.02
1010103 M1T10 PM0.056-0.1 73 | 56 | 11.8| 2 38 1 29 1002 02 ]025]0.130.01] 0.1 [0.23]0.53]0.02{0.01
1010103 MITA PMO0.056 65 179 13407 31 9 1003]032]175]0.14]0.01 ] 0.1 {0.19]0.47]0.01 {0.01
1010104 M3T2 PM2.5-10 147.11224.3]1578.1| 78 | 80.4 |285.6f 1.85 ] 5.94 |16.27| 4341 0.13 [ 0.89 | 3.99 | 835 [ 0.34 | 0.1
1010104 M3T4 PM1-2.5 328 [ 71.8169.8 1149 (803321 | 04 | 1.8 | 568 ]572]0.05]0.55|2.1715.72] 0.18 | 0.1
1010104 M3T6 PMO.1-1 107 [ 749 | 34 | 3.6 [1283] 157 ]0.14 [ 092 | 1.68 | 9.16 | 0.08 | 1.45 | 2.94 | 14.22] 0.26 | 0.26
1010104 M3T10 PM0.056-0.1 01 [ ND | 54 ] 01 [ 02 ] 05 0 10.02{005]| ND | ND {0.01]0.01 ]0.01| ND | ND
1010104 M3TA PMO0.056 ND | ND | ND | ND [ ND | ND | ND [ ND | ND | 0.01 0 ]10.02| ND |0.09 {0.01 0
1010104 MIT10 PM0.056-0.1 06 [ 1.2 ] 66% | 3.8 | 26 | 1.3 [10.02]0.11 ] 0.03]0.06 | 0.02]0.15 | 0.08 | 0.31 ] 0.01 0
1010104 MITA PMO0.056 31 | 36 | 27| 49 | 25 | 3.8 10.04]026] 09 |0.07]0.02f0.03]0.08]0.59]0.01 | ND
WO Z2imofinh 5B
1010202 M1T10 PM0.056-0.1 24 [ 32155109 25 12 10.03] 02 [0.31]0.04]0.01 |023]0.27]0.69]0.01]0.02
1010202 M1TA PM0.056 1211 53 [ 55 | 15129 [363]026]038(092]0.07| 0 |035]0.08(1.02] 0 ]0.02
1010203 M1T10 PM0.056-0.1 0.7 2 01 | 01 ] 0398 ]0.01]0.05[{013]0.06] 0 |0.06]0.05]0.31]0.01]0.01
1010203 MITA PMO0.056 47 | 58 | 3.1 1 3.7 [ 16.7]10.04 {064 ] 0.81 ] 0.1 0 0.1 {0.15] 1.01 | 0.01 | 0.02
1010204 M1T10 PM0.056-0.1 37 1 39 199 [ 19 | 26 12 10.03]0.18  0.39]0.0810.01 | 0.1 ]0.13f0.73]0.03]0.01
1010204 MITA PMO0.056 46 | 57 1 139] 2.6 | 33 ] 129]0.05]032]0.75]0.09]0.01]0.17 { 0.12 ] 3.59 | 0.01 { 0.01
B 22l 55 =RKEREE
1010312 M1T10 PM0.056-0.1 92 | 75 | 1.7 [ 1.7 | 23 | 49 [003] 04 ] 0.7 | 02 ]10.02]0.39]0.19]0.64 [ 0.05 | 0.03
1010312 MITA PMO0.056 48 [109] 1.1 1 0.5 | 36 10.01 | 05 ]0.44]0.18 |0.01]0.07 021 ] 6.03]0.04|0.01
1010313 MITI10 PMO0.056-0.1 1191 41 | 4.1 1.4 [ 49 ] 21 1002] 03 ]0.26]0.09]0.01]0.15{024] 02 ]0.02f0.03
1010313 MITA PMO0.056 8.7 9 26 | 1.1 | 3.5 | 1060021027 [026] 0.1 ]0.01 {0.16]0.21]0.37003] 0
1010314 MIT10 PMO0.056-0.1 9 1011 99 [ 24 | 44 | 63 |0.05]037[044] 02 ]0.051.02]0.45]0.95]0.06 | 0.04
1010314 MITA PMO0.056 73 |1 57 128 | 09 ] 33 | ND |0.01]0.32f046]0.34]0.02031]0.42]0.39]0.03]0.02
WO Z2iofinh SEPUEREE
1010409 M1T10 PM0.056-0.1 1.4 4 32 03 123 (39 ]003] 0 [015]042] 0.1 |[1.38]0.41]1.49]0.06]0.02
1010409 MI1TA PMO0.056 1.8 | 2.6 2 0.6 1 41 {0.01]034] 03 [0.07]0.02]029]0.15] 0.68 [ 0.02 | 0.01
1010410 M1T10 PM0.056-0.1 5.5 4 29 1 0.8 | 25 [ 44 10.01 ]031f0.35]0.24]0.01f0.21]0.37|0.48 | 0.02 ] 0.03
1010410 M1TA PMO0.056 ND | 04 | 0.7 0 ND 2 ND | ND [ 0.32 ] 0.01 0 ]1009| 0 ]0.03]0.01 0
1010411 M1T10 PM0.056-0.1 3 42 | 38 105 ] 32 | 21 ]0.01 f0.19]0.25]0.08 | 0.04]0.52 041 | 0.63]0.03 |0.01
1010411 MITA PMO0.056 03 (14139 ]04 |22 )39 [001]0.14]0.15]0.05]0.02]0.31]f0.15]0.49]0.01 | 0.01
B 22l S5 REREE
1010821 M1T10 PM0.056-0.1 13 1102] 25 06 | 24 ] 9.1 [0.02]0.19]0.19|0.25]0.01 | 024 ]0.22]1.520.02] 0.1
1010821 MITA PMO0.056 18 | 51 166 | 1.1 1127 ] 72 [004]063]045]10.09] 0 |007f{0.12]326] 0 ]0.05
1010822 M1T10 PM0.056-0.1 32 | 7.7 119726 | 51 | 76 |005] 07 029 03 ]0.01 033]024]1.77(0.04] 0.1
1010822 MITA PMO0.056 1.7 137 1 64 [ 12 ] 16 ] 46 [0.02]024]025] 0.1 0 ]0.11f 0.1 ]0.48]0.01J0.07
B ZEhmlh G5 NKEREE
1010917 M1T10 PMO0.056-0.1 08 122 |34]103] 24 [105]0.01]006]f026]008] 0 [0.07] 0.1 |0.27{0.01]0.01
1010917 MITA PMO0.056 07 {15126 |03 19 ] 47 [001]009]028[]005] 0 ]0.02f{002]0.16] 0 ND
1010918 M1T10 PMO0.056-0.1 43 179 1 29 1 06 | 29 [11.6]0.04]0.650.79]0.25]0.01 [ 0.24 ] 0.21 | 0.67 | 0.04 | 0.02
1010918 MITA PMO0.056 06 1.7 163 ] 06 | 15 ]156[001]011]031f{007] 0 ]0.08]0.14]0.52{0.01]0.03
1010919 M1T10 PM0.056-0.1 3.1 | 39 3 06 | 1.8 | 11.8{0.01]0.16 034 f016] 0 |0.13]0.11] 041 f0.03] 0.1
1010919 MITA PMO0.056 1.1 | 56 | 44 [ 03 1 49 {0.01]0.12]024f{006) 0 ]0.05]005] 04 |0.01]0.05
WOt ZEnoflinh S REREE
1011022 M1T10 PM0.056-0.1 05 | 1.9 0 ND | 1.1 | 23 0 (014 ] 0.1 ]10.080.01]0.25]0.250.72]0.03 ] 0.01
1011022 MITA PMO0.056 0 0 84 1 09 ] 02 10 ] 0.01 0 10061 O 0 1007f 0 ]0.22]0.05{0.01
1011023 M1T10 PM0.056-0.1 1.3 1 08 ] 31 [ 06 ] 08 ] 39 0 [004]1014]0.05f 0 |]0.04]0.040.06]0.01 0
1011023 MITA PMO0.056 13 122121 f{05]01] 08 ]001]0.01 005]005] 0 [0.03]0.03] 02 |ND 0
1011024 M1T10 PM0.056-0.1 04 (17 193] 11|07 | ND 0 [0.01]006]0.07f 0 ]0.02]0.04014]0.02] 0
1011024 MITA PMO0.056 ND 4 31 1 01 | 01 [ND|ND 003 0 1007} O 0 1002 0 0 0
1011025 M1T10 PM0.056-0.1 1.8 | 51193 1 3.9 | ND ] 0.01 {0.03]0.43]044|0.01]0.16 {029 ]0.39]0.01 {0.01
1011025 MITA PMO0.056 1 1.4 3 04 1 0.1 | ND {0.01 ]0.05]006]004] 0 ]003[{0.07]143]1001] 0
st EUEREE IR > FIRERIYS S -
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BRI ORY E B R o o b 3

£ A G NS Moudi #A > ST R HTEE R (L ng/m) -

Sample ID Cutoffsize(um) | Cd | Sn [ Sb | TI [ Pb | V [ &t ] As | v [ Se| Zr | Nb | Ge | Ro | Cs | Ga
Ot 22 ol B —TRAR
1010103 M3T2 PM2.5-10 0.04 [ 029 Jo.21 [ 0.01 [2.06 [ 0.46 [ 1.71 ] 0.12 [ 0.05]0.05 [ 0.54 [0.06 [ 0.01 Jo.18 [ 0.01 [ 0.2
1010103 M3T4 PMI-2.5 0.16 [ 0.51 ] 0.45 ] 0.07 | 8.16 | 0.32 [ 1.53 ] 0.51 [ 0.02 ] 0.21 [ 0.35]0.03 | 0.03 ] 0.37 | 0.04 [ 0.22
1010103 M3T6 PMO.1-1 032 [ 163 1.15]0.15 [16.72] 1.79 [ 3.18 [ 0.92 [ 0.01 | 0.47 [ 0.17 [ 0.01 [ 0.15 J 0.61 | 0.07 [ 0.49
1010103 M3T10 | PM0.056-0.1 0 Joo6] o 0 |0.04]003]023] o Joo1foo1]oo3] o |ND[oo1] o [oo01
1010103 M3TA PMO0.056 0 0 Joor] o Joo09[003] 01 Jooi] o 0 Joor[ND] 0o fJoo02] o [oo1
1010103 MIT10 | PM0.056-0.1 0 Joo2f002] o [o13] o1 [o18]o0.02] 0o Jo.03]| 0 0 0 |o03] o Joo1
1010103 MITA PMO0.056 0 o1 Joot] o Joi7]004f024]001] 0 Joo2[0.02] 0 0 Jo02] o Joo1
1010104 M3T2 PM2.5-10 0.06 [ 049 J0.44 ] 0.02 [ 346 [ 063 [1.76 ] 02 [0.06]0.07 [0.98]0.06 ] 0.02]0.29]0.02]0.28
1010104 M3T4 PM1-2.5 0.16 [ 0.48 | 0.42 ] 0.07 | 8.24 | 0.52 [ 1.42 ] 0.63 [ 0.02 | 0.16 [ 0.35 ] 0.02 | 0.04 | 0.37 | 0.05 | 0.18
1010104 M3T6 PMO.1-1 0.22 [ 1.03]0.65]0.15 [16.67] 2.11 [ 137 ]095] 0o 031 [0.04]0.01[0.14]0.62] 007042
1010104 M3T10 | PM0.056-0.1 0 |oos[ND | o 0 | ND [0.08 ] ND [0.02]003] 0 0 | ND | 0 0 0
1010104 M3TA PMO0.056 0 [o009foo1] o [oo5]002]0.15]001]ND]ND]o004]001] 0 0 0 | ND
1010104 MIT10 | PM0.056-0.1 0 Jo02f002] o [oi11]009][0.15]0.02]NDJ0.03] 0 0 0 Jooi| o Jool
1010104 MITA PMO0.056 0 Joo7] o 0 [o007]002]014f001] o Joo2] o 0 0 Joor] o Jool
WOt 22 ot 55 T IRAR
1010202 MITI10 | PMO0.056-0.1 0 [oo03foot] o Jo19]0.05 012001 ] o Joo2]o.01]oo1] o 0 0 [o.01
1010202 MITA PMO.056 0 |oo6foo1] o [0.06]003]008] 0 0 Jootfoo3]oor| o 0 0 [o0.02
1010203 MIT10 | PMO0.056-0.1 o [np] o 0 [0.07]002]009f001] o Joo2] o [ooi] o [~ND] 0 0
1010203 MITA PMO0.056 0 Joo3foo1] o [oi19]0.03[ND Joot | o Jo.05]o0.01]oo1] o Jooi] o [0.02
1010204 MIT10 | PMO0.056-0.1 0 0 Jo002] o Joi12fo18]0.08[o01] o Jo03]003]001] o Jooi] o ool
1010204 MITA PM0.056 0.01 [ 0.03]0.02] 0 Jo17]0.06[ 01 Joor | o Joot[o002] 0 0 Jooi| o Jool
FOIE ZEsmllh 55 =R
1010312 MIT10 | PM0.056-0.1 0 Joosfo0o5] o [o31]013]036]003] 0 Joo3]ooi] o Jooifoor] o [oo01
1010312 MITA PMO0.056 0.01 [0.42]004] 0 Jo12]004]018]002] 0 [0.09[005] 0 0 0 0 o001
1010313 MIT10 | PM0.056-0.1 0 Jo21f003] o foi4]o11fo290]001] 0 0 Jooi[ND] o [oo1] o [oo01
1010313 MITA PMO0.056 0 [o14f003] o [oi8]005[023]002] 0o Jo.04[0.01] 0 0 Joor] o ool
1010314 MIT10 | PM0.056-0.1 [ 0.01 ] 0.2 [0.15]0.01 | 0.72 | 0.64 | 0.34 [0.04 ] 0 [0.07]002 [ ND [o0.01 [002] 0 |o0.02
1010314 MITA PMO0.056 0.01 [0.08]0.07] 0o Jo039]o017 028001 0o Jo.04[001] 0 0 Joor] o Jool
WOt 22 oRinh S UIERER
1010409 M1T10 | PM0.056-0.1 | 0.02 [ 0.34 J0.29 [ 0.01 [ 0.8 J0.46 [0.15]0.04] 0 Jo0.04]003] o Joot]oor ][ o Jo.03
1010409 MITA PMO.056 0.01 [0.13]0.08] 0 Jo24]o0.11fo12]001f o Joo02[o001] 0 0 0 0 | o0.01
1010410 M1T10 | PM0.056-0.1 [ 0.01 [ 0.09 J0.05] 0 Jo36 o012 oa1]002] o Jo.o1[oo1] o 0 Joor] o ool
1010410 MITA PMO.056 0 Joo02] o 0 |o0.03]002]001] 0 0 Joo2| o 0 0 0 0 0
1010411 M1TI10 | PM0.056-0.1 | 0.01 [ 0.29 J0.12 [ 0.01 J0.46 [ 037 Jo0.12]0.03] 0 0 0 0 [oo1foot] o foo1
1010411 MITA PMO0.056 0.01 [ 027 ]0.08] 0 [029] 0.1 [005]002[ 0 | ND [004] 0 0 0 0 | o0.01
B 22 llh 55 H RERER
1010821 MIT10 |  PM0.056-0.1 | 0.01 ] 0.06 | 0.07 | ND | 0.2 [0.07]037[003] o [oo1] o [oo1]oo01[oo1] o [o0.01
1010821 MITA PMO0.056 0 [o004f002] o Joi5]003 002001 o Joo2| o 0 0 Joor ][ o Jo.03
1010822 MIT10 |  PM0.056-0.1 [ 0.01 ] 0.07 [0.06] 0 ]0.29]0.06]0.42]003] o [o02]o001] o Jooifoor] o [o0.04
1010822 MITA PMO0.056 0 J002]002]ND [009]003] 01 Jo.02] o Joo3]ooi[ND] o Joot] o [oo1
WOt 22 ol SN TERER
1010917 MIT10 | PMO0.056-0.1 0 Jo004f002] o Joi4]005 014002 0o Joo3| o Joor]ooi] o 0 0
1010917 MITA PM0.056 0 |oo3foo1] o [oo8]oo1l|[ND]Joot]| o Jo0.03]o0.01]001] 0 0 0 0
1010918 MITI10 | PM0.056-0.1 | 0.01 [ 0.09 J0.04 | 0 o045 011 ]055]009] o Joo1]oo1]oo01 oot ]oor] o [o.03
1010918 MITA PMO.056 0 Jo03fo004] o [0.08]002[023]004] 0 J0.02]0.01]002]001] 0 0 | o0.01
1010919 MITI10 | PMO0.056-0.1 0 [005]003] o Joi4]007 032]006] 0 J0.05]0.01]001]001] 0 0 o001
1010919 MITA PMO.056 0 Jooifoor] o [oo4]o001[o014]002] 0 Jo.02]o001] 0 0 0 0 | o0.01
O ZEmllh S RERER
1011022 MIT10 | PM0.056-0.1 [ 0.01 J0.08 | 0.1 | 0o Jo.19]0.14]031]002] o [003] o [oo01]oo01foor] o [oo01
1011022 MITA PMO0.056 0 [004f003] 0o [o003]005 015001 0o Joos]| o Jooi] o 0 0 0
1011023 MIT10 | PM0.056-0.1 0 Joo3foor] o foo4]o012[026]002] 0 Jo03]o001] o Jooi] 0 0 0
1011023 MITA PMO0.056 0 Joo03foot] o Joo2]003 012003 0o Joos| o 0 Jooi] o 0 0
1011024 MIT10 | PM0.056-0.1 0 Jooifoor] o [~ND o007 [ 02 oot | o Joo2| o Jooi]ooi] o 0 0
1011024 MITA PMO0.056 0 [oo04fo01] o 0 Joo1] o Joo2] o [NnD[ND o001 0 0 0 0
1011025 MIT10 | PMO0.056-0.1 [ 0.01 ] 0.1 [0.03] 0o | 02 [0.05]024]006] 0 [003]o001] o Jooifoor] o [oo01
1011025 MITA PMO0.056 0 Joo02fo01] o 0 Jo001]009]002] o Joo1ifoot] o Jooi] o 0 0
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b 8%

% B PN Moudi 1848 > 4@ T 2 HT4E R (BT © ng/m?) -

Sample ID Cutoffsize(um) [ Al | Fe [ Na [ Mg ]| K [ Ca [ St [ Ba | Ti [Mn] Co [ Ni [ Cu | Zn | Mo | Ag
iy ZEAoinh 55— AR
1010109 M1T10 PMO0.056-0.1 160 | 9.8 | 74* | 13.7 ] 10.5 | 11.5 ] 0.15 | 0.41 | 0.72 | 0.21 | 0.01 | 0.11 | 0.44 | 0.87 | 0.05 | 0.01
1010109 MITA PMO0.056 110 74 | 23 | 1.5 | 38 | 20 | 0.03]0.16 | 029 | 0.15 ] 0.01 | ND | 0.00 | ND | 0.02 | ND
1010110 M1T10 PMO0.056-0.1 82 | 90 | 02 | 0.6 | 1.5 | ND | 0.00 | ND | 0.38 | 0.13 | 0.02 | 0.06 | ND | ND | 0.44 | ND
1010110 MITA PMO0.056 101 ] 64 | 0.6 | 0.8 | 1.3 | 1.5 ] 0.07 | 0.08 | 0.12 | 0.14 | 0.00 | 0.01 | 0.02 | 0.08 | 0.02 | ND
iy ZE Al 55 R
1010213 MIT10 PMO0.056-0.1 47 | 41 | 71 | 2.0 | 41 | 144 ]0.03 | 022 | 0.54 | 0.07 | 0.01 | 0.09 | 0.17 | 3.55 | 0.03 | 0.01
1010213 MITA PMO0.056 43 | 53* | 1.5 | 0.6 | 2.5 | 10.0 [ 0.02 | 0.19 | 0.88 | 0.36 | 0.00 | 0.11 | 0.20 | 19* | 0.03 | 0.02
1010213 M3T10 PMO0.056-0.1 20 | 52 | 33 | 08 | 54 |13.6[0.03|0.12]0.27 | 0.13 ] 0.02 | 0.41 | 0.21 | 3.25 | 0.05 | 0.02
1010213 M3TA PMO0.056 20 | 21 | 42 | 07 | 27 [ 11.9]0.04]0.12 | 0.32 | 0.07 | 0.00 | 0.11 | 0.13 | 0.26 | 0.00 | 0.01
1010214 M1T10 PMO0.056-0.1 19 | 23 | 28 | 08 | 25 | 122 ]0.04 | 0.08 | 0.54 | 0.04 | 0.01 | 0.19 | 0.17 | 0.65 | 0.02 | 0.01
1010214 MI1TA PMO0.056 05 | 33 |ND | 02 | ND | 6.7 | 0.00 | ND | 0.04 | 0.01 | 0.00 |1.54*| 0.05 | 0.13 | 0.01 | 0.01
1010214 M3T10 PMO0.056-0.1 14 129 | 122 ] 1.7 | 41 | 83 [0.02 | 0.14 ] 0.29 | 0.05 | 0.01 | 0.27 | 0.29 | 2.97 | 0.03 | 0.02
1010214 M3TA PMO0.056 34 | 38 | 1.5 | 03 | 35 | 63 |0.01]0.06 043 |0.03]0.00 000 0.18 | 028 | 0.01 | 0.00
1010215 M1T10 PMO0.056-0.1 42 1 07 | 63 | 06 | 2.0 | 34 | 0.0l | ND | 044 | 0.04 | 0.00 | 0.03 | 0.19 | 0.42 | 0.01 | 0.01
1010215 MI1TA PMO0.056 ND | 0.1 | 0.1 | ND | 02 | 32 | ND | 0.01 | 0.11 { 0.00 | 0.00 | ND | ND | ND | 0.00 | 0.00
1010215 M3T10 PMO0.056-0.1 26 | 1.7 | 198 | 32 | 33 | 88 | 0.04 | 0.14 ] 0.20 | 0.03 | 0.01 | 0.00 | 0.23 | 0.34 | 0.01 | 0.01
1010215 M3TA PMO0.056 28 | 31 | 1.1 | 03 | 0.7 | 49 [0.01 | 0.14 ] 0.13 | 0.10 | 0.00 | 0.02 | 0.33 | 0.31 | ND | 0.00
oy Zenllinh 5= KB
1010320 MIT10 PMO0.056-0.1 62 | 33 | 52 | 14 | 66 | 1.4 | 004 | ND | 032 | 0.15]0.03 | 0.43 | 0.21 | 0.85 | 0.05 | 0.06
1010320 M1TA PMO0.056 85 1 00 | 1.2 | 0.0 | 0.8 | ND | 0.00 | 0.17 | 0.31 | 0.02 | 0.01 | 0.02 | 0.23 | 0.13 | 0.01 | 0.17
1010321 M1T10 PMO0.056-0.1 51 132 |12 | 31 |40 | 40 [0.02]0.22)0.72]0.10]0.01 | 0.13 | 0.18 | 2.09 | 0.03 |2.61*
1010321 MI1TA PMO0.056 92 | 67 | 0.6 | 2.1 | 39 | 58 | 0.04]0.76 [2.29*| 0.10 | 0.01 | 0.09 | 0.41 | 0.51 | 0.02 | 0.07
oy Zeln it SEPUKEREE
1010427 M1T10 PMO0.056-0.1 1.2 [ 1.0 | 14 | 0.1 1.6 | 2.0 | 0.01 | 0.06 | 0.38 | 0.06 | 0.01 | 0.13 | 0.05 | 0.32 | 0.01 | 0.00
1010427 M1TA PMO0.056 6.7 | 3.6 | 28* | 47 | 7.1 | 17* | 0.07 | 0.50 | 0.49 | 0.08 | 0.02 | 0.17 | 0.10 | 0.65 | 0.01 | 0.04
1010501 M1T10 PMO0.056-0.1 19 105 |05 |01 ] 1.0 | 0.7 |0.00]0.03|0.03]0.01 |0.00]|0.03]0.01]|0.17 | 0.00 | 0.00
1010501 M1TA PMO0.056 1.6 | 1.8 | 49 | 1.0 | 3.1 | 7.0 | 0.01 | 0.35] 0.33 | 0.05 | 0.00 | 0.04 | 0.06 | 0.20 | 0.02 | 0.00
oy Zen it S TKEREE
1010606 M1T10 PM0.056-0.1 46* | 7.9* | 8.9*% | 7.0% | 19* | 16* | 0.04 | 0.37 | 1.20 | 0.12 | 0.00 | 0.12 | 0.28 | 1.93 | 0.05 | 0.02
1010606 M1TA PMO0.056 74* | 15*% | 7.5% | 8.9* | 13* | 16* | 0.05 | 0.30 | 1.59 | 0.06 | 0.00 | 0.03 | 0.14 | 0.31 | 0.02 | 0.01
1010607 M1T10 PMO0.056-0.1 S51% | 10* | 10* | 6.9% | 14* | 15* | 0.05 | 0.39 | 1.04 | 0.08 | 0.01 | 0.21 | 0.49 | 0.68 | 0.04 | 0.01
1010607 M1TA PMO0.056 49 [ 20 | 34 | 06 | 1.5 ]10.2]0.00 | 0.11 | 0.36 | 0.09 | 0.00 | 0.05 | 0.11 | 0.36 | 0.04 | 0.02
1010608 M1T10 PMO0.056-0.1 26 | 3.0 | 25 | 00 | 42 | 7.7 |0.00 | 0.10 | 0.30 | 0.04 | 0.01 | 0.10 | 0.26 | 0.46 | 0.04 | 0.01
1010608 M1TA PMO0.056 43 | 1.7 149 | 01 | 27 | 86 |0.01 | 0.10 ] 0.19 | 0.06 | 0.00 | 0.05 | 0.11 | 0.14 | 0.02 | 0.01
oy Zein it S N KEREE
1010703 M1T10 PM0.056-0.1 52 | 7.1 [ 133 | 1.3 | 123 1172 |0.02 | 0.33 | 043 | 0.16 | 0.01 | 0.22 | 0.37 | 1.03 | 0.03 | 0.02
1010703 MI1TA PMO0.056 89 | 161|117 | 1.8 | 63 | 15.1 | 0.03 ] 0.36 | 0.75 | 0.25 | 0.00 | 0.09 | 0.10 | 0.96 | 0.01 | 0.05
1010705 M1T10 PMO0.056-0.1 76 | 54 | 81 | 05 | 86 | 9.0 [0.01 |0.20 | 030 | 0.16 | 0.01 | 0.55 | 0.37 | 1.24 | 0.03 | 0.01
1010705 MTA PMO0.056 6.1 | 22 {3509 |32 |71 |001]021]|042]|0.08]0.00][005]|0.14]0.33 | 0.01 | 0.01
1010706 MIT10 PMO0.056-0.1 18% | 27*% | 17* | 4.9% | 19*% | 15* | 0.05 | 0.51 | 1.14 | 0.44 | 0.03 | 1.07 | 0.61 | 2.10 | 0.06 | 0.02
1010706 M1TA PMO0.056 51 | 04 [ 1.3 | ND | 06 | 62 | 0.04]0.10 | 0.34 | 0.04 | 0.00 | 0.06 | 0.06 | 0.19 | 0.00 | 0.03
oy Zenlinh S KEREE
1010814 M1T10 PM0.056-0.1 39 122 {39 | 07 ] 26 |11.7]0.02]0.27 | 0.36 | 0.04 | 0.00 | 0.05 | 0.18 | 0.82 | 0.03 | 0.04
1010814 M1TA PMO0.056 22 |27 127 |06 | 1.3 ]10.9]0.05|0.24]0.33]0.02|0.00|0.03|0.09]0.30 ]| 0.01 | 0.06
1010815 M1T10 PMO0.056-0.1 50 | 49 | 173 | 2.7 | 32 | 13.1 [ 0.06 | 0.52 | 0.65 | 0.09 | 0.00 | 0.14 | 0.23 | 0.79 | 0.01 | 0.09
1010815 MI1TA PMO0.056 1.6 | 33 | 153 ] 1.8 | 1.8 | 87 |0.04 | 025 ]| 047 | 0.03 | 0.00 | 0.05 | 0.21 | 2.17 | 0.03 | 0.05
1010816 MIT10 PMO0.056-0.1 09 | 1.6 | 38 | 03 | 33 ] 73 [0.01 022034006 0.0l |0.17|0.11 | 1.82 | 0.03 | 0.09
1010816 M1TA PMO0.056 04 |16 | 15 |03 | 1.0 | 40 [0.01 | 0.15]0.18 | 0.02 | 0.00 | 0.27 | 0.03 | 1.16 | 0.00 | 0.19
rly ZEsmlinh 2 R
1010911 MIT10 PMO0.056-0.1 05 | 14129 |01 |22 |11.0]0.00|008]0.29]0.02]|0.00]0.03]0.10 | 0.15] 0.00 | 0.01
1010911 MI1TA PMO0.056 30 | 33 | 33 | 0.7 | 3.7 | 11.1 | 0.03 | 0.30 | 0.53 | 0.06 | 0.00 | 0.06 | 0.06 | 0.25 | 0.00 | 0.00
1010912 M1T10 PMO0.056-0.1 39 | 22 126 | 05 |33 | 72 [0.01]0.20 | 0.34|0.06 |0.00 | 021 | 0.13 ] 0.37 | 0.02 | 0.00
1010912 M1TA PMO0.056 05 | 0.8 | 20 | 0.1 1.8 [ 169 ] 0.00 | 0.07 | 0.34 ] 0.02 | 0.00 | 0.02 | ND | 0.01 | 0.01 | 0.11
1010913 MIT10 PMO0.056-0.1 12 | 31.8] 32 | 03 | 41 [11.9]0.01 ] 0.11 | 0.22 | 0.46 | 0.01 | 0.21 | 1.00 | 0.34 | 0.14 | 0.05
1010913 MI1TA PMO0.056 07 | 83 | 31 | 03 |23 ] 67 [001]0.15]0.16 | 0.15] 0.00 | 0.08 | 0.26 | 0.14 | 0.05 | 0.02
trly ZEAminh SE LR
1011016 M1T10 PMO0.056-0.1 04 107 |30 ] 03] 34|06 |0.01]007]0.22]0.08]0.00]0.16|0.08]0.61]0.01 0.01
1011016 MITA PMO0.056 1.1 | 42 | 39 | 06 | 23 | 51 [0.02|0.12]0.18 | 0.09 | 0.03 | 0.03 | 0.08 | 0.30 | 0.09 | 0.02
1011017 MIT10 PMO0.056-0.1 04 | 20|65 | 08 | 35| 24 ]0.02]007]0.09]0.13]0.00]0.09]0.11|0.45]0.03]0.01
1011017 MITA PMO0.056 03 | 02 ] 18 | 03 | 04 | ND | 0.00 | 0.02 | 0.05 | 0.05 | 0.00 | 0.00 | 0.03 | 0.19 | 0.02 | 0.01
1011018 MIT10 PMO0.056-0.1 1.8 | 125] 38 | 03 | 35 | ND | 0.01 | 0.08 | 0.19 | 0.14 | 0.01 | 0.15 | 0.08 | 1.00 | 0.03 | 0.02
1011018 MITA PMO0.056 07 | 1.6 | 57 | 07 | 1.3 | ND | 0.01 | 0.07 | 0.08 | 0.06 | 0.00 | 0.02 | 0.05 | 0.22 | 0.00 | 0.00
1011019 M1T10 PMO0.056-0.1 24 | 12 | 41 | 04 | 44 | ND | 0.01 | 0.10 | 0.19 | 0.07 | 0.00 | 0.07 | 0.09 | 0.48 | 0.02 | 0.01
1011019 MITA PMO0.056 1.7 | 1.1 | 3.6 | 0.6 | 1.0 | ND | 0.03 ] 0.03 | 0.13 | 0.04 ] 0.00 | 0.00 | 0.00 | 0.13 | ND | ND
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BRI ORY E B R o o b 3

% B4 P Moudi 1848 > &8 T E TSGR (AL © ng/m’)

Sample ID Cutoffsize(um) | Cd [ Sn [ Sb [ TI [ Pb [ V [ Cr [ As | Y [ Se | Zr [ Nb [ Ge [ Rb [ Cs | Ga
Hrll ZEEOHInE B —TEREE
1010109 MITI0 | PMO0.056-0.1 [ 0.00 | 0.05 [ 0.00 ] 0.00 [ 0.21 [ 0.08 [ 0.48 [ 0.01 [ 0.00 [ 0.09 | 0.01 [ 0.00 | 0.00 [ 0.04 | 0.00 [ 0.02
1010109 MITA PMO0.056 0.00 | 0.04 [ ND [ 0.00 [ 0.13]0.02 [0.20 [ 0.01 [ 0.00 [ 0.01 [ ND [ 0.00 | ND [ 0.03 | 0.00 [ 0.01
1010110 MITI0 | PMO0.056-0.1 | ND | ND [ ND | 0.00 [ 0.04 | 0.22 [ 0.41 [ 0.01 [ 0.00 [ 0.00 | ND | ND | 0.00 [ 0.02 | 0.00 | 0.00
1010110 MITA PMO0.056 ND [ 0.03 [ ND [0.00 [ 0.03]0.02]0.27[0.00]0.00] ND [0.00 [ ND | ND [0.02]0.00]0.01
Hrll ZE ORI 55 TR
1010213 MITI0 | PMO0.056-0.1 | 0.01 | 0.08 [ 0.02 ] 0.00 [ 0.16 [ 0.18 [ 0.02 [ 0.01 [ 0.00 [ ND [ 0.02 [ 0.01 | 0.00 [ 0.01 | 0.00 [ 0.01
1010213 MITA PMO0.056 0.03 [ 0.87 [ 0.01 [ 0.00 [ 0.10 [ 0.06 [ 0.12 [ 0.01 [ 0.00 [ 0.02 [ 0.02 [ 0.01 | 0.00 | 0.00 | 0.00 | 0.01
1010213 M3T10 | PMO0.056-0.1 | 0.02 | 0.15 [ 0.12 ] 0.00 [ 0.64 | 0.35 [ 0.10 | 0.03 | 0.00 | 0.02 | 0.05 [ 0.00 | 0.01 [ 0.01 | 0.00 | 0.02
1010213 M3TA PMO0.056 0.01 [ 0.07 [0.01 [0.00 [0.16 [ 0.04 [ ND | 0.00 [ 0.00 [ 0.02 | 0.01 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00
1010214 MITI0 | PMO0.056-0.1 | 0.01 | 0.03 [ 0.05 | 0.00 [ 0.32 | 0.12 [ 0.07 [ 0.02 | 0.00 | 0.01 | 0.01 [ 0.00 | 0.00 [ 0.01 | 0.00 | 0.01
1010214 MITA PMO0.056 0.00 | 0.10 [ 0.01 | 0.00 [ 0.06 | 0.03 [ 0.25 [ 0.01 [ 0.00 [ 0.02 | 0.00 [ 0.00 | 0.00 [ ND | 0.00 | 0.00
1010214 M3T10 | PMO0.056-0.1 | 0.01 | 0.11 [ 0.08 | 0.00 [ 0.47 | 0.33 [ 0.02 | 0.03 | 0.00 | 0.03 | 0.01 [ 0.00 | 0.00 [ 0.01 | 0.00 | 0.01
1010214 M3TA PMO0.056 0.00 | 0.09 [ 0.00 | 0.00 [ 0.04 | 0.02 [ 0.05]0.00 [ 0.00[0.02 ] 0.02]0.00 | 0.00[0.00 | 0.00 [ 0.00
1010215 MITI10 | PMO0.056-0.1 | 0.00 | 0.06 [ 0.01 | 0.00 [ 0.13 [ 0.03 [ ND [ 0.00 [ 0.00 [ 0.02 | 0.03 [ 0.00 | 0.00 [ 0.00 | 0.00 | 0.00
1010215 MITA PMO0.056 0.00 | 0.00 [ 0.00 | 0.00 [ 0.04 | 0.01 [ ND [ 0.00 [ 0.00 [ 0.01 | 0.42 | ND | 0.00 [ ND | 0.00 | 0.00
1010215 M3T10 | PMO0.056-0.1 | ND | ND [ ND [ 0.00 [ 0.07 [ 0.06 | ND [ 0.00 [ 0.00 [ 0.00 | 0.00 [ 0.00 | 0.00 [ 0.00 | 0.00 | 0.00
1010215 M3TA PMO0.056 0.00 | 0.01 [ ND | 0.00 [ 0.01 | 0.01 [ ND | ND | 0.00 | 0.01 | 0.00 | 0.00 | 0.00 [ 0.00 | 0.00 | 0.01
ol ZE il =R
1010320 MITI0 [ PMO0.056-0.1 [ 0.03 [ 0.45 [ 0.15 [ 0.01 [ 0.93 [ 0.23 [ 0.17 [ 0.05 [ 0.00 [ ND [ 0.01 [ 0.00 | 0.01 | 0.03 | 0.00 | 0.01
1010320 MITA PMO0.056 0.01 | 0.04 [ 0.01 [ 0.00 [ 0.12]0.04 [ 022 [0.01 [ 0.00 [ 0.11 | ND | ND | 0.01 [ 0.01 | 0.00 | 0.00
1010321 MITI0 | PMO0.056-0.1 | 0.01 | 0.26 [ 0.04 | 0.01 [ 0.31 [ 0.21 [0.42 [ 0.02 [ 0.00 [ 0.09 | 0.01 [ 0.00 | 0.01 [ 0.02 | 0.00 [ 0.01
1010321 MITA PMO0.056 0.01 | 0.31 [0.03 ] 0.00 [ 0.34 ] 0.06 [ 0.21 [ 0.01 | 0.00 | 0.13 | 0.02 | 0.00 | 0.00 [ 0.02 | 0.00 | 0.01
ol 22l SEIUREREE
1010427 MITI0 | PMO0.056-0.1 | 0.01 | 0.12 [ 0.04 | 0.00 [ 0.24 [ 0.07 [ 0.17 ] 0.03 ] 0.00 | 0.03 | 0.01 [ 0.00 | 0.00 [ 0.01 | 0.00 | 0.01
1010427 MITA PMO0.056 0.01 | 0.14 [ 0.02 ] 0.00 [ 0.20 | 0.02 [ 0.05 ] 0.02 [ 0.00 [ 0.02 | 0.01 [ 0.00 | 0.00 [ 0.01 | 0.00 | 0.01
1010501 MITI0 [ PMO0.056-0.1 [ 0.00 [ 0.07 [ 0.02 [ 0.00 [ 0.11 [ 0.05 | ND | 0.01 | 0.00 [ 0.02 | 0.03 | 0.00 | 0.00 | 0.01 | 0.00 | 0.00
1010501 MITA PMO0.056 0.01 | 0.13 [0.02 ] 0.00 [ 0.18 | 0.03 [ 0.10 | 0.02 | 0.00 | 0.02 | 0.01 | 0.00 | 0.00 [ 0.01 | 0.00 | 0.01
ol 22l A REREE
1010606 MITI0 | PMO0.056-0.1 | 0.01 | 0.05 [ 0.02 ] 0.00 [ 0.21 [ 0.17 [ 0.36 | 0.01 | 0.00 | 0.02 | 0.02 [ 0.01 | 0.00 [ 0.06 | 0.00 | 0.02
1010606 MITA PMO0.056 0.00 | 0.03 [0.01 [ 0.00[0.05]0.07 [0.13]0.01 [ 0.01]0.02]0.05][0.010.00[0.06]0.00 [ 0.02
1010607 MITI0 [ PMO0.056-0.1 [ 0.02 [ 0.15 [ 0.05 [ 0.00 [ 0.26 [ 0.14 | 0.15 | 0.04 | 0.00 | 0.00 | 0.05 | 0.01 | 0.01 | 0.05 | 0.00 | 0.02
1010607 MITA PMO0.056 0.01 | 0.07 [ 0.01 | 0.00 [ 0.06 | 0.15 [ 1.54 | 0.01 | 0.00 [ 0.00 | 0.01 [ 0.00 | 0.00 [ 0.00 | 0.00 | 0.01
1010608 MITI10 | PMO0.056-0.1 | 0.01 | 0.09 [ 0.04 | 0.00 [ 0.21 [ 0.63 [ 2.13 [ 0.03 [ 0.00 [ 0.01 | 0.01 [ 0.01 | 0.00 [ 0.01 | 0.00 [ 0.01
1010608 MITA PMO0.056 0.00 | 0.04 [ 0.00 | 0.00 [ 0.04 | 0.03 [ 0.43 | 0.01 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 [ 0.00 | 0.00 | 0.00
ol 22l BN TREREE
1010703 MITI0 | PMO0.056-0.1 | 0.01 | 0.16 [ 0.05 | 0.00 [ 0.45 [ 0.16 [ 0.07 ] 0.02 | 0.01 | 0.01 | 0.14 [ 0.01 | 0.00 [ 0.02 | 0.00 | 0.02
1010703 MITA PMO0.056 0.00 | 0.06 [ 0.01 | 0.00 [ 0.11 | 0.04 [ 0.09 | 0.00 [ 0.00 | 0.00 [ 0.01 [ 0.01 | 0.00]0.01 | 0.00 [ 0.01
1010705 MITI0 [ PMO0.056-0.1 [ 0.02 [ 0.12 [ 0.12 [ 0.00 [ 0.57 [ 0.26 | 0.06 | 0.04 | 0.00 | 0.02 | 0.01 | 0.01 | 0.01 | 0.02 | 0.00 | 0.02
1010705 MTA PMO0.056 0.00 | 0.05 [ 0.01 | 0.00 [ 0.10 | 0.07 [ 0.06 | 0.00 | 0.00 [ 0.01 | 0.01 [ 0.01 | 0.00 [ 0.01 | 0.00 | 0.01
1010706 MITI0 | PMO0.056-0.1 [ 0.02 | 0.19 [ 0.11 | 0.01 [0.77 [ 0.24 [ 1.35 [ 0.06 [ 0.00 | 0.04 [ 0.02 [ 0.01 | 0.01 [ 0.03 | 0.00 [ 0.03
1010706 MITA PMO0.056 0.00 | 0.03 [ 0.01 | 0.00 [ 0.06 | 0.04 [ 0.03 | 0.00 | 0.00 | ND | 0.00 | 0.00 | 0.00 [ 0.00 | 0.00 | 0.00
ol 2=l S REREE
1010814 MITI0 | PMO0.056-0.1 | 0.00 | 0.01 [ 0.01 | ND [ 0.08 | 0.10 [ 0.15 [ 0.01 | 0.00 | 0.03 | 0.00 | 0.04 | 0.00 [ 0.01 | 0.00 | 0.01
1010814 MITA PMO0.056 0.00 | 0.03 [0.00 | ND [0.03]0.04 [0.03]0.01 [0.00]0.02]0.01]0.04 | 0.00]0.00 | 0.00 [ 0.01
1010815 MITI10 | PMO0.056-0.1 [ 0.00 | 0.01 [ 0.01 | ND [ 0.08 | 0.05 [ 0.29 [ 0.01 | 0.00 [ 0.02 | 0.04 [ 0.03 | 0.00 [ 0.01 | 0.00 [ 0.02
1010815 MITA PMO0.056 0.00 | 0.06 [ 0.00 | 0.00 [ 0.03 | 0.02 [ 0.20 | 0.01 | 0.00 [ 0.05 | 0.00 | 0.02 | 0.00 [ 0.00 | 0.00 | 0.01
1010816 MITI0 | PMO0.056-0.1 | 0.01 | 0.08 [ 0.06 | 0.00 [ 0.27 [ 0.11 [ 0.24 [ 0.03 [ 0.00 [ 0.01 | 0.00 [ 0.02 | 0.00 [ 0.01 | 0.00 [ 0.01
1010816 MITA PMO0.056 0.00 | 0.04 [ 0.01 | 0.00 [ 0.05 | 0.03 [ 0.00 | 0.01 | 0.00 | 0.01 | 0.01 | 0.03 | 0.00 [ 0.00 | 0.00 | 0.01
Wil ZE ol B\ REREE
1010911 MITI10 | PMO0.056-0.1 | 0.00 | 0.03 [ 0.01 ] 0.00 [ 0.02 ] 0.03 [ 0.01 [ 0.01 [ 0.00 [ 0.02 ] 0.01 [ 0.06 | 0.00 [ 0.00 | 0.00 [ 0.00
1010911 MITA PMO0.056 0.00 | 0.02 [ 0.01 [ 0.00 [ 0.10 | 0.02 [ 0.01 [ 0.01 [ 0.00 [ 0.04 | 0.01 [ 0.05 | 0.00 [ 0.01 | 0.00 | 0.01
1010912 MITI10 | PMO0.056-0.1 | 0.01 | 0.04 [ 0.04 | 0.00 [ 0.16 | 0.05 [ 0.05 [ 0.01 [ 0.00 [ 0.03 | 0.00 [ 0.04 | 0.00 [ 0.01 | 0.00 [ 0.01
1010912 MITA PMO0.056 0.00 | 0.03 [ 0.01 | 0.00 [ 0.03 | 0.02 [ 0.09 | 0.01 | 0.00 [ 0.01 | 0.00 | 0.03 | 0.00 [ 0.00 | 0.00 | 0.00
1010913 MITI0 | PMO0.056-0.1 [ 0.01 | 0.19 [ 0.06 | 0.00 [ 0.19 [ 0.08 [ 0.68 | 0.17 [ 0.00 [ 0.03 | 0.00 [ 0.04 | 0.07 [ 0.01 | 0.00 [ 0.04
1010913 MITA PMO0.056 0.00 | 0.05 [ 0.02 | 0.00 [ 0.08 | 0.02 [ 0.21 | 0.06 | 0.00 | 0.05 | 0.00 | 0.02 | 0.03 [ 0.00 | 0.00 | 0.01
Wil ZE ol L REREE
1011016 MITI0 | PMO0.056-0.1 | 0.01 | 0.05 [ 0.05 ] 0.00 [ 0.45 [ 0.12 [ 0.12 [ 0.03 [ ND [ 0.02 ] 0.00 [ 0.00 | 0.00 [ 0.01 | 0.00 [ 0.01
1011016 MITA PMO0.056 0.00 | 0.03 [0.02 ] 0.00 [ 0.24 | 0.05 [ 0.13 ] 0.01 | 0.00 | 0.05 | 0.00 | 0.01 | 0.00 [ 0.01 | 0.00 | 0.01
1011017 MITI0 | PMO0.056-0.1 | 0.01 | 0.03 [ 0.02 | 0.00 [ 0.35 [ 0.13 [ 0.12 [ 0.02 [ 0.00 [ 0.04 | 0.00 [ 0.01 | 0.00 [ 0.01 | 0.00 [ 0.01
1011017 MITA PMO0.056 0.00 | 0.01 [ 0.01 | 0.00 [ 0.11 | 0.04 [ 0.06 | 0.01 | ND [ 0.01 | 0.00 | 0.02 | 0.00 [ 0.00 | 0.00 | 0.00
1011018 MITI0 | PMO0.056-0.1 | 0.02 | 0.30 [ 0.02 | 0.00 [ 0.33 [ 0.14 [ 0.23 [ 0.01 [ ND [ 0.03 | 0.00 [ 0.01 | 0.00 [ 0.02 | 0.00 [ 0.01
1011018 MITA PMO0.056 0.00 | 0.09 [ 0.01 [ 0.00 [ 0.13]0.04 [ 0.04 [ 0.00 | ND [0.02 | 0.00 [ ND | 0.00 [ 0.00 | 0.00 | 0.00
1011019 MITI0 | PMO0.056-0.1 | 0.01 | 0.07 [ 0.02 | 0.00 [ 0.29 [ 0.17 [ 0.17 [ 0.01 | ND | ND | 0.00 [ ND | 0.00 [ 0.01 | 0.00 | 0.00
1011019 MITA PMO0.056 0.00 | 0.06 [ 0.01 [ 0.00 [ 0.10 ] 0.04 [ 0.00 [ 0.00 [ 0.01 [ 0.00 | 0.00 | ND | 0.00 [ 0.00 | 0.00 | 0.00
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b 8%

% C PrelG Moudi 1848 > 4@ T 2 HT4E (BT © ng/m?)

Sample ID Cutoffsize(um) | Al [ Fe | Na [Mg | K [ Ca | Sr [ Ba | Ti [Mn [ Co | Ni [ Cu| Zn [ Mo | Ag
TR Z2dmofinh 55— PR
1010114 M1T10 PM0.056-0.1 11.1] 78 | 42 | 19 | 41 | ND | 0.02 | 0.23 | 1.02 | 0.20 | 0.01 | 0.17 | 0.07 | 1.54 | 0.01 | 0.09
1010114 MITA PMO0.056 129% | 56% | 94* | 19* | 23* | 27* |0.27*|0.87*| 5.6% | 1.5% |0.17*| 3.0* | 14* | 3.3* |0.03* | 4.7*
1010115 M1T10 PM0.056-0.1 74 | 45 | 58 | 14 | 1.3 | ND | 0.02 | 0.14 | 0.73 | 0.08 | 0.01 | 0.00 | 0.01 | 0.02 | 0.00 | 0.01
1010115 MITA PMO0.056 75 159 102 ] 06|09 |33 |003]0.21]0.59]0.13]0.00]0.03]0.00]0.11 | ND | 0.01
TR Z2mofinh 55— Bk
1010224 M1T10 PM0.056-0.1 81 | 0.1 [13.0] 2.0 | 20 | 7.4 | 0.02 ] 0.04 | 0.10 | 0.07 | 0.01 | 0.15 | 0.66 | 0.18 | 0.00 | 0.01
1010224 MITA PMO0.056 1.1 | 15 | 188 | 3.1 | 1.8 | 64 | 0.03 ] 0.03 | 0.26 | 0.04 | 0.01 | 0.01 | 0.21 | 0.34 | 0.00 | 0.00
1010225 M1T10 PM0.056-0.1 29 [ 25102 |04 | 0.8 ] 49 [0.01]0.06]0.29]0.07]0.02]0.17 | 026 | 0.21 | 0.01 | 0.04
1010225 MITA PMO0.056 01 [ ND | 14 | 02 | 03 | 04 | ND | 0.01 | 0.02 | 0.03 | 0.00 | 0.01 | 0.06 | 0.03 | 0.00 | 0.00
1010226 M1T10 PMO0.056-0.1 ND | ND | ND | 0.0 [ ND | ND | ND | ND | ND | ND | 0.00 | 0.03 | 0.06 | 0.03 | 0.01 | 0.01
1010226 MITA PMO0.056 1.5 | 1.3 107 | 02 | 01 | 09 |0.00]0.04 |24*|0.02]0.00]004]0.14]025 | ND | ND
TR Z2imofinh 55 =Pt
1010521 M1T10 PM0.056-0.1 29 107 |34 |05 | 1.8 ] 34 001 )0.16]0.15]0.05] 0.00 | 0.04 | 0.12 ] 0.36 | 0.01 | 0.00
1010521 MITA PMO0.056 42 | 37 [ 32 | 08 | 44 | 75 [0.02] 028 | 0.53]0.10 | 0.00 [ 0.13 ] 0.12 | 0.19 | 0.00 | 0.00
1010522 M1T10 PM0.056-0.1 ND | 04 | 03 | ND | 0.5 | ND | ND | ND | 0.04 | 0.05 | 0.00 | 0.03 | 0.08 | 0.13 | ND | 0.00
1010522 MITA PMO0.056 1.7 | 14 | 25 | 04 | 29 | 19 [0.0]1]0.18 | 024 | 0.07 | 0.00 | 0.03 | 0.05 | 1.27 | 0.01 | ND
1010523 M1T10 PM0.056-0.1 42 | 30 | 36 | 09 | 67 | 49 003|064 ] 038|011 |0.01]0.12]025|0.32]0.02 | 0.01
1010523 MITA PMO0.056 17 | 1.6 | 36 | 0.6 | 40 | 51 |0.01]0.43]0.30|0.10 | 0.00 | 0.05 | 0.08 | 0.30 | 0.01 | 0.00
e ZEaflinh VOB
1010624 M1T10 PM0.056-0.1 14 | 09 | 3.8 | ND | 2.0 | 92 | 0.03 | 0.04 | 0.11 | ND | ND | 0.06 | 0.28 | 0.48 | 0.04 | 0.00
1010624 MITA PMO0.056 02 | 04 | 26 | 04 | ND | 85 |0.00 | 0.00 | 0.10 | 0.01 | 0.00 | 0.03 | 0.02 | ND | 0.02 | ND
1010625 M1T10 PM0.056-0.1 20% | 1.8 | 7.1 | 07 | 7.1 | 81 |0.01 | 0.14 | 0.33 | 0.04 | 0.00 | 0.22 | 0.24 | 0.86 | 0.04 | 0.02
1010625 MITA PMO0.056 13 102 ] 09 | ND | ND | 73 |0.02]0.04|0.13 000 | ND | 0.01 | 000 | ND | 0.02 | 0.00
1010626 M1T10 PM0.056-0.1 46 | 1.8 | 80 | 0.8 | 3.6 | 7.9 [0.03 | 0.13 | 0.28 | 0.07 | 0.00 | 0.10 | 0.13 | 5.27 | 0.04 | 0.00
1010626 MITA PMO0.056 1.6 | 40 | 32 [ ND | 1.3 | 51 |0.01 |0.11]0.18 |0.12 | 0.01 | 0.23 | 0.14 | 0.11 | 0.03 | ND
e ZEalivh SR
1010711 M1T10 PM0.056-0.1 49 |32 | 74 | 14 | 94 | 9.0 |0.02 | 025]0.59]0.12 | 0.00 | 0.12 | 0.14 | 0.73 | 0.01 | 0.01
1010711 MITA PMO0.056 64 | 31 |100| 1.6 | 73 | 6.8 [0.03]0.42 | 0.60 | 0.17 | 0.00 | 0.13 | 0.25 ] 0.74 | ND | 0.01
1010712 M1T10 PMO0.056-0.1 24 |1 01 | 21 | ND | 96 | 1.9 [0.01 | 0.13]0.19 | 0.06 | 0.00 | 0.42 | 0.41 | 0.53 | 0.00 | 0.04
1010712 MTA PMO0.056 ND | ND | 95 | 04 | 45 | 04 |[0.00 ] 0.18 | 0.37 | 0.06 | 0.00 | 0.07 | 0.17 | 0.21 | 0.00 | 0.01
1010713 M1T10 PMO0.056-0.1 ND | 0.1 | I.3 | ND | 17* | 04 | ND | 0.06 | 0.18 | 0.07 | 0.00 | 0.03 | 0.29 | 0.45 | 0.02 | 0.01
1010713 MITA PMO0.056 ND | 14 | 38 | 0.0 | 27 | ND | 0.00 | 0.15 ] 0.40 | 0.03 | 0.00 | 0.02 | 0.05 | 0.13 | ND | ND
o ZEallnh SN TEREE
1010829 M1T10 PM0.056-0.1 41 | 32 | 87 | 14 | 39 | 57 [0.03 036|034 ]0.13]0.01 |0.15|0.75]2.77 | 0.03 | 0.16
1010829 MITA PMO0.056 53 | 75 [ 31* | 45 | 13* | 19* | 0.11 | 1.33 | 0.68 | 0.18 | 0.01 | 0.27 | 0.26 | 1.56 | 0.02 | 0.11
1010830 M1T10 PM0.056-0.1 01 |02 ] 61 | 04 | 02 ] ND|0.01]0.02]0.03]0.00]0.00]0.03]0.05]0.29|0.01 |0.14
1010830 MITA PMO0.056 ND | ND | 0.0 | 0.0 [ ND | 0.2 [ 0.00 | ND | ND | ND | ND | 0.00 | 0.00 | 0.00 | 0.02 | 0.11
1010831 M1T10 PMO0.056-0.1 07 110 |37 06 | 12 | 1.8 |0.01]0.14 | 0.24 ]| 0.03 | 0.00 | 0.05] 0.26 | 0.58 | 0.01 | 0.13
1010831 MITA PMO0.056 1.2 | 14 | 34 1 06 | 02 | 29 [0.03 | 064 | 041 | 0.03 | 0.01 | 0.02 | 0.08 | 0.59 | 0.02 | 0.10
TR ZEdnflinh S KEREE
1010925 M1T10 PM0.056-0.1 13 22 |26 |05 |31 | 40 (001 |021]0.31]0.05]|0.00]0.06 0.15]|0.36|0.02 | 0.05
1010925 MITA PMO0.056 ND | 25 | 53 | 04 | 06 | 1.9 | 001 | 0.31|0.24 | 0.03 ] 0.00 | 0.05 | 0.22 | 0.38 | 0.01 | 0.05
1010926 M1T10 PM0.056-0.1 12 | ND | 1.1 | 04 | 0.8 | 57 |0.00 | 0.00 | 0.00 | 0.01 | 0.00 | 0.06 | 0.03 | 0.03 | 0.00 | 0.02
1010926 MITA PMO0.056 01 [ 03 ]34 ] 03] 02]53]001])0.12]0.27]0.02| ND |0.01 | 0.00]0.08 ND | 0.03
1010927 M1T10 PMO0.056-0.1 06 | 02 |24 ] 01 | 04 | 00 |0.00]005]0.28]0.02 | 0.00 | 0.06 | 0.01 | 0.20 | 0.02 | 0.02
1010927 MITA PMO0.056 1.0 | 14 | 13 1 03 | 0.0 | 26 | 0.01 | 0.33 ] 0.37 | 0.03 | 0.00 | 0.01 | 0.01 | 0.04 | 0.00 | 0.04
e Zedmfllvh 55\ dREE
1011009 M1T10 PM0.056-0.1 04 | 03 ]39 |06 | 16|92 ]001|003]0.19]0.03|0.00]0.03 |0.14 | 0.26 | 0.02 | 0.01
1011009 MITA PMO0.056 05 | 85 | 47 | 06 | 14 | 11.8 0.01 | 0.05] 0.08 | 0.06 | 0.00 | 0.03 | 0.10 | 0.37 | 0.01 | 0.00
1011010 M1T10 PM0.056-0.1 15 | 1.1 | 00 | 0.1 | 24 |[11.1 [0.02] 0.09 | 0.10 | 0.06 | 0.00 | 0.11 | 0.14 | 0.49 | 0.02 | 0.01
1011010 MITA PMO0.056 08 | 02 | 80 | 1.0 | 0.8 | 48 | 0.02 | 0.04 | 0.04 | 0.02 | 0.00 | 0.01 | 0.01 | 0.68 | 0.01 | 0.01
1011011 M1T10 PM0.056-0.1 00 | 0509 | 01 | 13 ] 49 [0.00]0.03]0.08]0.03]0.00]0.02]021]|0.29|0.00 | 0.01
1011011 MITA PMO0.056 ND | ND | 0.3 | ND | 0.0 | 22 [ 0.01 | 0.01 | ND [ 0.01 | 0.00 | ND | ND | 0.13 | 0.01 | 0.00
b EUEREBEMEGR - TTREHIY T -
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Sample ID Cutoffsize(um) | Cd [ Sn [ Sb [ TI [ Pb [ V [ Cr [As | Y [ Se | Zr [Nb | Ge [ Rb | Cs [ Ga
B 22 ot 55— JERAR
1010114 MITI0 | PMO0.056-0.1 [ 0.01 [ 0.39 [ 0.01 [ 0.00 [ 0.17 [ 0.09 [ 0.22 ] 0.02 | 0.00 [ 0.03 ] 0.00 [ 0.00 [ 0.00 [ 0.03 [ 0.00 | 0.01
1010114 MITA PMO0.056 0.05* | 1.8* [0.11*]0.00% [ 1.6* [0.16* [ 1.2* [0.06* [ 0.01*[0.06* | 0.28* [0.01*[0.01* [0.10*[0.01* [ 0.10*
1010115 MITI0 | PMO0.056-0.1 | 0.00 | 0.07 [ 0.01 | 0.00 [ 0.09 | 0.04 | 0.19 [ 0.01 | 0.00 [ 0.04 | 0.00 [ 0.00 | 0.00 | 0.02 | 0.00 | 0.01
1010115 MITA PMO0.056 ND [0.03 | ND [0.00 | 0.02 [0.02]0.16 [0.00]0.00 | 001 | ND | ND [ ND [ 0.02 [ 0.00 [ 0.01
B 22 ot 55— ERAR
1010224 MITI10 | PMO0.056-0.1 | 0.01 [ 0.28 [ 0.01 [ 0.00 [ 0.07 [ 0.11 [ 0.08 [ 0.02 | 0.00 [ 0.04 | 0.01 [ 0.00 [ 0.00 [ ND [ 0.00 | 0.01
1010224 MITA PMO0.056 0.01 | 0.19 [ 0.00 | 0.00 [ 0.05 [ 0.02 [ 0.01 [ 0.01 | 0.00 [ 0.03 ]0.01 [ ND [0.00 | ND [0.00 | 0.00
1010225 MITI0 | PMO0.056-0.1 | 0.02 | 0.58 [ 0.07 | 0.00 [ 0.21 [ 0.16 | 0.02 | 0.03 | 0.01 [ 0.04 | 0.01 [ 0.00 | 0.00 | 0.00 [ 0.00 | 0.01
1010225 MITA PMO0.056 0.01 [0.12 [ 0.01 [ 0.00 [ 0.07 [ 0.04 [ ND [ 0.01 | 0.00 | 0.01 | ND | 0.00 | 0.00 | ND | 0.00 | 0.00
1010226 MITI0 | PM0.056-0.1 | 0.01 | 0.11 [ 0.02 | 0.00 [ 0.06 | 0.09 [ 0.02 | 0.01 | 0.00 | 0.03 | ND [ 0.00 | 0.00 | ND | 0.00 | ND
1010226 MITA PMO0.056 0.00 | 0.05 [0.00 ] 0.00 [0.04]0.03 ] ND [0.00 ] 0.00[0.03]0.01 [0.00]0.00] ND [0.00 ] 0.00
B 22 ot 55 =JERAE
1010521 MITI0 | PMO0.056-0.1 [ 0.00 ] 0.10 [ 0.01 [ 0.00 [ 0.15[0.05 [ 0.26 [ 0.01 | 0.00 [ 0.02 ] 0.01 [ 0.00 [ 0.00 | 0.01 [ 0.00 | 0.00
1010521 MITA PMO0.056 0.00 [ 0.02 [ 0.01 [0.00 [0.13 ]0.02 [0.27 [ 0.01 | 0.00 | 0.04 | 0.03 | 0.00 | 0.00 | 0.01 [ 0.00 | 0.01
1010522 MITI0 | PMO0.056-0.1 | 0.00 | 0.05 [ 0.01 | 0.00 [ 0.09 | 0.07 | 0.03 [ 0.01 | 0.00 [ 0.01 | 0.00 [ 0.00 [ 0.00 | 0.00 [ 0.00 | 0.00
1010522 MITA PMO0.056 0.00 | 0.00 [ 0.02]0.00 [0.10 [ 0.03 [ 0.02 [0.01 | 0.00 [ 0.01 | 0.00[0.00]0.00]0.01][0.00 ] 0.00
1010523 MITI0 | PMO0.056-0.1 | 0.01 | 0.08 [ 0.03 | 0.00 [ 0.21 [ 0.08 | 0.12 [ 0.02 | 0.00 | 0.00 | 0.01 [ 0.00 [ 0.00 | 0.01 [ 0.00 | 0.01
1010523 MITA PMO0.056 0.00 | 0.03 [0.02]0.00 [0.13]0.02 [0.06]0.01 [ 0.00][0.01]0.00][0.00]0.00]0.01]0.00] 0.01
TR Ze g SEVUREREE
1010624 MITI0 | PMO0.056-0.1 [ 0.00 ] 0.02 [ 0.01 [ 0.00 [ 0.10 [ 0.05 [ 0.25 [ 0.01 | 0.00 [ 0.01 [ 0.00 [ 0.00 [ 0.00 | 0.00 [ 0.00 | 0.00
1010624 MITA PMO0.056 0.00 | 0.02 [0.31 [ 0.00 [0.03] ND [0.29 [ 0.00 | 0.00 [ 0.03 | 0.01 [ 0.01 | 0.00 [ 0.00 [ 0.00 | ND
1010625 MITI0 | PMO0.056-0.1 | 0.01 | 0.05 [ 0.01 | 0.00 [ 0.17 [ 0.08 | 0.31 [ 0.02 | 0.00 [ 0.01 | 0.00 [ 0.01 [ 0.00 | 0.01 [ 0.00 | 0.01
1010625 MITA PMO0.056 0.00 | 0.01 [ ND | ND [0.020.00 [ 0.13]0.00 | 0.00 [ 0.01 | ND [0.00[0.00 | ND [0.00 | 0.00
1010626 MIT10 | PM0.056-0.1 | 0.00 | 0.05 [ 0.01 | 0.00 [ 0.18 [ 0.11 | 0.29 [ 0.02 | 0.01 [ 0.02 | 0.01 [ 0.01 [ 0.00 | 0.01 [ 0.00 | 0.01
1010626 MITA PMO0.056 0.00 | 0.03 [0.01 [ 0.00 [0.06]0.03]0.71]0.010.00[0.00]0.00]0.01]0.00]0.00[0.00 | 0.00
TR Zefitflint SEHREE
1010711 MITI0 | PMO0.056-0.1 | 0.00 | 0.04 [ 0.01 [ 0.00 [ 0.11 [ 0.09 [ 0.22 ] 0.01 | 0.00 [ 0.00 | 0.01 [ 0.01 [ 0.00 [ 0.01 [ 0.00 | 0.01
1010711 MITA PMO0.056 0.02 [ 0.04 [ 0.01 [0.00 [0.11 [0.02 [0.11 [0.01 | 0.00 | 0.01 | 0.01 | 0.00 | 0.00 | 0.01 | 0.00 | 0.02
1010712 MITI10 | PMO0.056-0.1 | 0.00 | 0.03 [ 0.01 | 0.00 [ 0.14 | 0.06 | 0.05 [ 0.01 | 0.00 [ 0.02 | 0.00 [ 0.00 [ 0.00 | 0.01 [ 0.00 | 0.00
1010712 MTA PMO0.056 0.00 | 0.02 [ 0.01 [ 0.00 [0.08]0.01 [ 0.07]0.01|0.00[0.00]0.00][0.01]0.00]0.00][0.00 | 0.00
1010713 MITI0 [ PMO0.056-0.1 [ 0.01 [ 0.04 [ 0.02 [ 0.00 | 0.28 | 0.07 | 0.04 | 0.03 | 0.00 | 0.02 | 0.00 | 0.00 [ 0.00 | 0.01 [ 0.00 [ 0.00
1010713 MITA PMO0.056 0.00 | 0.03 [0.00 | ND [0.05]0.01 [ 0.03]0.01[0.00 ND |0.01 [0.00]0.00 ] 0.00]0.00 | 0.00
TR Zeditfllnt SRR
1010829 MITI0 | PMO0.056-0.1 | 0.02 | 0.22 [ 0.03 ] 0.00 [ 0.46 [ 0.07 | 0.19 [ 0.02 | 0.00 [ 0.02 | 0.01 [ 0.00 [ 0.00 | 0.01 [ 0.00 | 0.02
1010829 MITA PMO0.056 0.01 | 0.09 [0.02]0.00 [0.29]0.04 [ 0.05]0.01 | 0.00]0.02]0.03]0.00]0.00[0.03]0.00 [ 0.05
1010830 MITI0 | PMO0.056-0.1 | 0.00 | 0.03 [ 0.01 | 0.00 [ 0.09 | 0.02 | 0.09 [ 0.01 | 0.00 [ 0.01 | 0.00 [ 0.00 [ 0.00 | 0.00 [ 0.00 | 0.00
1010830 MITA PMO0.056 0.00 | 0.00 [ 0.00 | ND [0.00 [ 0.00 [ 0.03 ]0.00 | 0.00 [ 0.00 | ND [0.01]0.00 [ 0.00[0.00 | 0.00
1010831 MITI0 | PMO0.056-0.1 | 0.01 | 0.14 [ 0.02 | 0.00 [ 0.69 [ 0.01 | 0.04 [ 0.03 | 0.00 [ 0.03 | 0.00 [ 0.01 [ 0.00 [ 0.01 [ 0.00 | 0.01
1010831 MITA PMO0.056 0.00 | 0.10 [ 0.00 | ND [0.19 | ND | 0.04 | 0.01 | 0.00 [ 0.02 | 0.03 [ 0.01 [ 0.00 | 0.00 [ 0.00 | 0.02
TR Zedimfllng SRR
1010925 MITI0 | PMO0.056-0.1 | 0.00 | 0.03 [ 0.01 | 0.00 [ 0.14 [ 0.03 | 0.10 [ 0.00 | 0.00 [ 0.01 [ 0.01 [ 0.01 [ 0.00 | 0.00 [ 0.00 | 0.01
1010925 MITA PMO0.056 0.00 | 0.01 [0.00 | 0.00 [ 0.04 [ 0.00 [ 0.04 [0.00 | 0.00 [0.03]0.00[0.01 ] ND [0.00]0.00] 0.01
1010926 MITI0 | PMO0.056-0.1 | 0.00 | 0.00 [ 0.01 | 0.00 [ 0.01 [ 0.00 | 0.04 | ND | 0.00 [ ND | ND [ 0.00 [ 0.00 | 0.00 [ 0.00 | 0.00
1010926 MITA PMO0.056 0.00 | 0.01 [ ND [0.00 [ 0.03 | ND [ 0.01[0.00 | 0.00 [ 0.00 | 0.00 | ND [ 0.00 | 0.00 [ 0.00 | 0.00
1010927 MITI0 [ PMO0.056-0.1 [ 0.00 [ 0.02 [ 0.01 [ 0.00 | 0.05 | 0.05 | 0.12 | 0.00 | 0.00 | 0.02 | 0.00 | 0.01 [ 0.00 | 0.00 [ 0.00 [ 0.00
1010927 MITA PMO0.056 ND | 0.02 [ 0.00 | 0.00 [ 0.03 | 0.01 | 0.05]0.00 | 0.00 [ 0.03 | 0.01 [ 0.02 ] 0.00 | 0.00 [ 0.00 | 0.01
TR Zedimflng 55\ KR
1011009 MITI0 | PM0.056-0.1 | 0.00 | 0.02 [ 0.02 | 0.00 [ 0.09 [ 0.09 | 0.14 [ 0.00 | ND [ 0.00 | 0.01 ][ 0.00 | 0.00 | 0.00 [ 0.00 | 0.00
1011009 MITA PMO0.056 0.00 | 0.02 [ 0.01 [0.00 [0.05]0.02]0.11]0.00 | ND [0.04 ] 0.01 [0.00]0.00 [ 0.00[0.00 | 0.00
1011010 MITI10 | PMO0.056-0.1 [ 0.01 | 0.02 [ 0.02 | 0.00 [ 0.20 [ 0.14 [ 0.13 [ 0.01 | 0.00 [ 0.00 | 0.01 [ 0.01 [ 0.00 [ 0.01 [ 0.00 | 0.01
1011010 MITA PMO0.056 0.00 | 0.00 [ 0.01 [ 0.00 [ 0.03]0.03 ]0.02]0.01 | ND [0.02]0.00[0.02]0.00 [ 0.00 [ 0.00 | 0.00
1011011 MITI0 [ PMO0.056-0.1 [ 0.00 [ 0.02 [ 0.01 [ 0.00 | 0.09 | 0.10 [ 0.17 | 0.00 | ND | 0.01 | 0.00 [ 0.00 [ 0.00 [ 0.00 [ 0.00 [ 0.00
1011011 MITA PMO0.056 0.00 | 0.00 [ 0.00 | 0.00 [ 0.01 | 0.02 | 0.08 ] 0.00 | ND [ 0.02 | 0.00 [ 0.00 | 0.00 | ND [ 0.00 | 0.00
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Sample ID Cutoffsize(um) [ Al | Fe [ Na [ Mg [ K | Ca St [ Ba [ Ti [ Mn [ Co | [ Cu [ Zn [ Mo | Ag
B Z2 s 55— IR
1010103 DITC PM2.5-10 84 | 140 | 184 | 34 30 | 157 1099 | 5.75 |24.53| 2.26 | 0.13 | 0.66 | 2.88 | 5.64 | 0.30 | 0.22
1010103 DITF PM2.5 54 | 158 | 97 21 | 213 | 51 | 0.65 | 451 [10.94]16.04| 0.19 | 3.11 | 5.76 [29.32| 0.59 | 0.35
1010104 DITC PM2.5-10 318 | 353 | 748 | 109 | 167 | 441 | 2.69 |12.80|30.73| 7.52 | 0.20 | 2.71 | 5.57 [12.43| 0.46 | 0.23
1010104 DITF PM2.5 51 | 137 [ 103 | 23 | 192 | 93 | 0.66 | 431 | 8.07 |12.69] 0.11 | 2.32 | 5.13 |28.54]| 0.36 | 0.43
WO Z2mflh 55— ERER
1010202 D1TC PM2.5-10 34 | 126 | 156 | 25 21 84 10.51 |3.72]9.07 [ 2.19 ] 0.08 | 1.39 | 2.90 | 2.59 | 0.16 | 0.03
1010202 DITF PM2.5 17 60 66 12 38 14 1043250 | 342 |532]0.05]1.15|243 |6.95]0.12]0.11
1010203 DITC PM2.5-10 41 | 113 | 56 20 20 99 | 0.51 | 533 |11.04] 145 | 0.10 | 0.48 | 3.08 | 2.70 | 0.19 | 0.19
1010203 DITF PM2.5 12 85 31 8 45 9 10.56 | 345 |3.81|6.33]0.09) 1.60 | 3.12 [13.78] 0.17 | 0.07
1010204 DITC PM2.5-10 216 | 343 | 537 | 84 | 146 | 314 | 2.57 |16.9333.44| 5.89 | 0.32 | 2.13 |11.12|17.02| 0.54 | 0.32
1010204 DI1TF PM2.5 42 | 145 | 122 | 32 | 290 | 37 | 4.67 [15.80] 8.78 |11.41] 0.34 | 6.37 |11.12]35.89| 0.50 | 0.32
Bt Z2 s 55 = JCREE
1010312 DITC PM2.5-10 13 24 59 9 8 23 | 0.17 | 1.16 | 3.22 | 0.21 | 0.03 | 0.05 | 1.00 | 0.32 | 0.20 | ND
1010312 DITF PM2.5 99 49 53 9 28 7 1013 ]1.02|2.82|420]0.07 222 | 1.68 | 433 ] 0.18 | 0.04
1010313 DITC PM2.5-10 22 33 81 14 13 24 | 0.18 | 1.92 | 526 | 0.47 | 0.05 | 0.46 | 1.63 | 0.85 | 0.11 | 0.01
1010313 DITF PM2.5 10 33 31 4 16 4 10.07 077 ]324|346]0.06 | 1.10]1.33 | 6.20 | 0.11 | 0.01
1010314 DITC PM2.5-10 209 | 217 | 188 | 43 70 | 111 | 1.34 |13.04|30.92| 4.64 | 0.29 | 2.98 | 5.78 | 9.81 |4.65%| 0.11
1010314 DITF PM2.5 58 | 111 | 74 14 84 24 | 045 | 5.53 | 8.87 [ 14.42]| 0.39 | 6.66 | 7.40 |25.63 | 0.87 | 0.19
WO Z2mmlh SEPUREREE
1010410 DITC PM2.5-10 118 | 106 | 435 | 61 56 | 106 | 0.77 | 449 |14.07| 2.27 | 0.10 | 1.01 | 2.43 | 4.27 | 0.20 | 0.02
1010410 DITF PM2.5 88 13 40 3 8 2 1007 ]032]0.78 | 1.10 | 0.02 | 0.67 | 0.54 | 2.07 | 0.09 | 1.42
1010411 DITC PM2.5-10 290 | 286 | 558 | 101 | 126 | 237 | 2.36 | 8.75 [34.95]| 6.45 | 0.45 | 3.68 | 5.74 | 9.81 | 0.35 | 2.21
1010411 DITF PM2.5 143 | 151 | 240 | 45 | 137 | 54 | 1.21 | 524 |10.15]10.15]| 0.59 | 9.67 |11.22[35.86| 0.71 | 0.41
B Z2 s 5 TR
1010821 DITC PM2.5-10 354 | 295 | 882 | 158 | 130 | 416 | 2.47 |12.11|41.86| 4.89 | 0.23 | 1.68 | 4.31 |11.55] 0.35 | 0.68
1010821 DITF PM2.5 21 54 | 187 | 20 33 29 10.28 | 2.37 | 540 | 549 | 0.06 | 1.34 | 1.76 | 16.13| 0.14 | 0.66
1010822 DITC PM2.5-10 66 67 | 361 | 44 47 | 102 | 0.69 | 5.68 120.74| 0.98 | 0.12 | 0.92 | 2.24 | 492 | 0.23 | 1.18
1010822 DITF PM2.5 20 67 | 272 | 32 37 27 10.33]3.06 | 736 | 644 | 0.08 | 1.82 | 2.48 |14.24] 0.29 | 1.20
B Z2 s SN TR
1010917 D1TC PM2.5-10 437 | 610 | 1181 | 213 | 233 | 637 | 5.89 [15.20[49.85]12.26| 0.48 | 3.21 | 6.91 |26.94| 0.74 | 0.40
1010917 DITF PM2.5 86 | 229 | 236 | 65 | 217 | 61 | 127 | 541 [11.45[19.86] 0.16 | 3.63 |10.77[76.10| 1.03 | 0.88
1010918 DITC PM2.5-10 578 | 724 | 693 | 208 | 217 | 831 | 6.47 |18.80|68.37|14.38| 0.61 | 3.18 | 6.57 |31.83| 0.66 | 0.22
1010918 DITF PM2.5 105 1 295 | 171 | 52 | 319 | 75 | 1.43 | 6.19 |17.70]28.12| 0.25 | 7.05 |12.48|112.1| 1.21 | 1.30
1010919 DITC PM2.5-10 41 70 92 17 29 62 | 0.55]3.02 |13.86] 0.54 | 0.16 | 0.50 | 1.63 | 4.63 | 0.18 | 0.10
1010919 DITF PM2.5 45 | 189 | 73 20 | 160 | 23 | 0.55]2.99 | 8.52 {23.95| 0.21 | 8.54 | 6.90 |47.87 | 2.38 | 0.60
Bt Z2mlnh 5 TR
1011022 D1TC PM2.5-10 695 | 718 | 758 | 233 | 262 | 1775 | 6.85 |28.21 103'5 13.31| 0.54 | 490 [11.79|43.71| 0.93 | 0.15
1011022 D1TF PM2.5 120 | 308 | 322 | 52 | 349 | 195 | 1.71 |10.00[29.44|31.93| 0.42 |11.43|11.42|93.84| 1.36 | 0.44
1011023 DITC PM2.5-10 205 | 162 | 527 | 95 | 120 | 490 | 1.92 | 3.20 [22.82] 2.91 | 0.13 | 0.47 | 1.67 | 2.89 | 0.15 | 0.04
1011023 DITF PM2.5 117 | 144 | 235 | 50 | 128 | 123 | 0.87 | 2.44 [10.98] 9.39 | 0.08 | 1.37 | 2.90 |21.18| 0.18 | 0.07
1011024 D1TC PM2.5-10 546 | 424 | 819 | 194 | 235 | 1374 | 4.54 | 7.47 |45.15] 7.95 | 0.36 | 1.16 | 3.03 | 9.99 | 0.23 | 0.04
1011024 DITF PM2.5 76 | 105 | 161 | 28 | 117 | 90 | 0.59 | 1.19 | 6.32 [10.44] 0.05 | 1.02 | 2.21 [ 16.16] 0.19 | 0.06
1011025 DITC PM2.5-10 465 | 373 | 487 | 134 | 210 | 1011 | 3.49 | 5.73 [43.57| 5.81 | 0.55 | 1.16 | 2.83 | 5.73 | 0.21 | 0.02
1011025 DITF PM2.5 126 | 170 | 273 | 56 | 135 | 167 | 0.93 | 2.57 | 9.61 |16.23| 0.10 | 1.90 | 3.56 |24.34| 0.25 | 0.09
PM2.5 Mean 68 | 132 | 147 | 29 | 134 | 57 | 0.89 | 419 | 8.82 [12.47] 0.18 | 3.84 | 5.48 [32.13| 0.57 | 0.46
S.D. 43 83 94 19 | 106 | 55 | 1.03 | 3.63 | 6.37 | 8.54 | 0.16 | 3.35 | 4.07 |30.55] 0.59 | 0.45
PM2.5-10 Mean 249 | 273 | 463 | 94 | 113 | 437 | 2.37 | 9.12 |32.05] 5.07 | 0.26 | 1.72 | 437 |10.93 | 0.34 | 0.34
S.D. 213 | 220 | 327 | 75 88 | 493 | 2.16 | 7.01 |24.59| 4.40 | 0.19 | 1.35 ] 3.07 |11.55] 0.23 | 0.55
SETERAEBIE - PIAEHINST -
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% D 4 LG Dichot AR BT TS RCEEAL © ng/m’) -

Sample ID Cutoffsizeum) | Cd [ Sn [ Sb [ TI [ Pb [ V [ Cr [ As [ Y [ Se | Zr [Nb [ Ge [ Rb [ Cs [ Ga
POME 2= Soflnh 55— ICEREE
1010103 DITC PM2.5-10 0.031034]030[0.01[1.45]053]1.75]0.10]0.06 [ 0.11 [ 0.69 [ 0.15 [ 0.01 [ 0.22 [ 0.01 [ 0.21
1010103 DITF PM2.5 043 [ 181 [ 144 [ 0.18 [22.28]1.72 [3.58 [ 1.27 ] 0.03 | 0.50 [ 0.37 [ 0.03 [ 0.16 [ 0.87 [ 0.11 | 0.68
1010104 DITC PM2.5-10 0.09 | 1.04 | 0.64 [ 0.04 | 565|091 [ 2.45 | 036 ] 0.12 [ 0.15 | 1.44 [ 0.12 [ 0.03 | 0.59 [ 0.04 | 0.56
1010104 DITF PM2.5 0321129 [ 1.01 [0.18 [22.45] 1.96 [ 0.31 [ 1.15[0.02 [ 0.76 | 0.38 [ 0.05 [ 0.14 | 0.82 [ 0.14 | 0.57
PO 2= SRk 55 IR
1010202 DITC PM2.5-10 0.01 [ 0.34[030[0.00]135]030][4.22]0.04]001 [ ND]0.56]0.03]0.01]0.10[0.01 | 0.13
1010202 DITF PM2.5 0.10 [ 070 [ 023 ] 0.02 | 494 [ 1.32 [ 0.94 [ 0.21 [ 0.00 | 0.14 | 0.18 | 0.01 [ 0.02 [ 0.18 [ 0.02 | 0.15
1010203 DITC PM2.5-10 0.02 | 040 [ 0.37 [ 0.00 | 0.78 [ 0.26 [ 1.09 | 0.02 [ 0.02 [ 0.07 | 0.68 | 0.03 [ 0.00 | 0.10 [ 0.00 | 0.18
1010203 DITF PM2.5 0.11]082]048 001578093 [1.22]024]0.00]0.06]0.25]0.01][0.03][0.16]0.01]0.16
1010204 DITC PM2.5-10 0.08 | 1.88 | 1.20 [ 0.01 | 7.30 | 1.34 [ 4.13 | 0.16 | 0.11 [ 0.09 | 2.65 | 0.13 | 0.02 | 0.49 [ 0.03 | 0.62
1010204 DITF PM2.5 0.40 | 428 [ 2.04 [ 0.07 [22.59] 7.04 [3.07 [ 0.73 [ 0.02 [ 032 ] 0.79 [ 0.02 [ 0.10 | 0.41 [ 0.03 | 0.78
POIE 22 oIk 55 =Rk
1010312 DITC PM2.5-10 0.05]0.12]0.08 [ ND [0.70 [ 0.19 [ 0.78 ] 0.00 [ 0.00 [ 0.03 [ 0.19 [ 0.01 [ 0.00 [ 0.02 [ ND [ 0.01
1010312 DITF PM2.5 0.06 [ 037023 ]0.02]3.16[0.87[1.29]0.19]0.01 | 0.08 [ 0.12]0.00 [ 0.03 [ 0.10 | 0.01 | 0.11
1010313 DITC PM2.5-10 0.01 [ 025 [0.19 [ 0.00 | 0.46 | 0.20 [ 1.24 | 0.02 [ 0.02 [ 0.01 | 0.26 [ 0.01 | 0.00 | 0.03 [ ND | 0.03
1010313 DITF PM2.5 0.06 | 1.13[0.23 [0.01 | 334 [0.72 [0.92 [ 0.09 [ 0.00 [ 0.05 | 0.16 | ND [ 0.02 | 0.05 [ 0.00 | 0.04
1010314 DITC PM2.5-10 0.06 | 1.03 | 0.86 [ 0.02 | 7.89 | 1.39 [ 4.43 | 0.13 | 0.08 | 0.08 | 2.53 | 0.12 | 0.02 | 0.24 [ 0.01 | 0.27
1010314 DITF PM2.5 0.31 [ 228 [ 1.66 [ 0.12 [ 17.34] 5.00 [ 2.61 | 0.46 | 0.03 [ 0.18 | 0.42 [ 0.00 [ 0.10 | 0.30 [ 0.03 | 0.52
MO ZEsoih S UOREREE
1010410 DITC PM2.5-10 0.03 1047 ]035[0.05]223]050]1.64]0.11]0.02]0.05]0.57]0.04]0.01]020]0.01 [0.14
1010410 DITF PM2.5 0.02[0.13]0.10 [ 0.05 | 1.18 [ 1.71 [ 1.45 [ 0.16 [ 0.00 | 0.09 | 0.04 | ND [ 0.01 [ 0.04 [ 0.00 | 0.03
1010411 DITC PM2.5-10 0.11 | 1.56 | 1.09 [ 0.05 | 4.84 | 1.85 [ 8.46 | 0.15 ] 0.14 [ 0.14 | 2.30 | 0.15 [ 0.03 | 0.59 [ 0.03 | 0.30
1010411 DITF PM2.5 0.69 | 571 [ 4.02 [ 0.18 [28.64] 6.56 [ 3.00 | 1.15 [ 0.06 | 0.94 | 0.84 [ 0.05 | 0.12 ] 0.59 [ 0.09 | 0.51
PO 22 SRk 55 TR
1010821 DITC PM2.5-10 0.05 1077 [ 0.60 [ 0.00 [ 2.78 [ 0.65 [ 3.56 | 0.06 [ 0.18 [ 0.04 | 1.52 [ 0.16 [ 0.02 | 0.57 [ 0.03 | 0.49
1010821 DITF PM2.5 0.15 | 0.58 [ 0.54 [ 0.00 | 1.80 [ 0.86 [ 2.23 [ 0.10 [ 0.01 [ 0.05 | 0.18 | ND [ 0.02 | 0.09 [ 0.00 | 0.10
1010822 DITC PM2.5-10 0.02 | 043 [0.26 [ 0.00 | 2.00 [ 0.33 [ 3.31 | 0.03 [ 0.02 [ 0.04 | 0.49 [ 0.03 [ 0.01 | 0.13 [ 0.00 | 0.20
1010822 DITF PM2.5 0.10 [ 074 [ 0.46 | 0.01 | 2.87 [ 0.67 [ 3.20 [ 0.17 [ 0.01 | 0.08 | 0.27 | ND [ 0.04 [ 0.11 [ 0.00 | 0.16
I Aty e YA€
1010917 DITC PM2.5-10 0.13 [ 1.11]0.790.06 [ 732 [ 1.52 [6.79 [ 0.39 [ 0.23 [ 0.18 [ 2.91 [ 0.40 [ 0.04 | 1.27 [ 0.09 ] 0.76
1010917 DITF PM2.5 0.82 | 477 | 2.13 [ 0.28 |37.37] 4.45 [ 4.99 | 2.34 | 0.04 | 1.67 | 0.84 [ 0.09 [ 0.18 | 1.78 [ 0.32 | 0.66
1010918 DITC PM2.5-10 0.15 ] 1.06 [ 0.80 [ 0.08 | 9.77 [ 1.73 [ 7.10 | 0.40 | 0.36 [ 0.30 | 3.53 [ 0.44 [ 0.04 | 1.36 [ 0.11 | 0.94
1010918 DITF PM2.5 1.02 | 427 [ 239 [ 0.46 [58.68]5.65]9.53 [3.21 ] 0.05]233[1.00[0.11[028]255]048]0.95
1010919 DITC PM2.5-10 0.02 [ 0.20 [ 0.20 [ 0.00 | ND [ 0.88 [ 3.91 | 0.02 | 0.03 [ 0.04 | 0.43 [ 0.08 [ 0.02 | 0.12 [ 0.00 | 0.09
1010919 DITF PM2.5 0.56 | 233 [ 1.35 [ 0.24 [30.79] 2.89 [10.07] 1.73 [ 0.02 [ 1.12 ] 0.42 [ 0.05 [ 0.18 | 1.23 [ 0.20 | 0.45
POIE 2= ok SRR
1011022 DITC PM2.5-10 0.12 [ 1.65 [ 1.63 [0.03 [ 872220887 [035]032[0.14[3.84[057][0.04]123]0.12]1.14
1011022 DITF PM2.5 0.70 [ 5.16 | 6.52 ] 0.13 [32.41[ 8.11 [ 9.73 [ 1.65 [ 0.04 [ 0.89 | 0.88 | 0.16 [ 0.17 [ 1.08 [ 0.13 | 0.73
1011023 DITC PM2.5-10 0.02 [ 0.28 [ 0.20 [ 0.00 | 1.57 [ 1.20 [ 2.28 | 0.11 [ 0.08 [ 0.06 | 0.56 | 0.19 [ 0.02 | 0.52 [ 0.05 | 0.16
1011023 DITF PM2.5 0.17 [ 179 [ 038 [ 0.10 | 8.95 [ 2.05 [ 1.41 [ 0.87 [ 0.03 | 0.34 | 0.35 | 0.04 [ 0.07 [ 0.61 [ 0.11 | 0.22
1011024 DITC PM2.5-10 0.05 | 069 | 031 [0.02 | 229 [ 1.26 [ 2.63 | 0.18 [ 0.21 [ 0.11 | 1.57 [ 0.38 [ 0.02 | 1.11 [ 0.11 | 0.41
1011024 DITF PM2.5 0.15 1 1.39 [ 037 [0.06 | 6.81 [ 227 [ 1.55 | 0.63 [ 0.02 [ 0.32 ] 0.26 [ 0.08 | 0.09 | 0.46 [ 0.08 | 0.13
1011025 DITC PM2.5-10 0.01 [ 021027 [0.01 | 1.02 ] 1.59 [3.38 ] 0.11 [ 0.20 [ 0.09 | 1.38 [ 0.31 | 0.03 | 1.05 [ 0.09 | 0.33
1011025 DITF PM2.5 0.24 [ 273 [0.63 [0.07 [11.24] 2.11 [ 1.98 | 0.84 [ 0.04 [ 0.24 | 0.41 [ 0.04 [ 0.09 | 0.57 [ 0.09 | 0.22
PM2.5 Mean 034 [ 222 [ 1.38 [ 0.12 [ 16.98] 2.99 [ 3.32 ] 0.90 [ 0.02 [ 0.53 | 0.43 [ 0.05 [ 0.10 | 0.63 [ 0.10 | 0.38
' S.D. 0.29 | 1.77 [ 1.60 [ 0.12 [ 15.52] 2.38 [ 3.08 | 0.85 [ 0.02 [ 0.62 | 0.29 [ 0.04 [ 0.07 | 0.66 [ 0.12 [ 0.29
PM2.5-10 Mean 0.05 | 073 ] 055 [0.02 | 3.78 [ 0.99 [ 3.79 [ 0.14 | 0.12 [ 0.10 | 1.48 | 0.18 | 0.02 | 0.52 [ 0.04 | 0.37
S.D. 0.05 ] 054042 ]0.02]315]063[243]0.13[0.11 [0.07 ] 1.16 [ 0.17 | 0.01 | 0.46 [ 0.04 | 0.31
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£ E uliHllih Dichot FEARK 45 @ T Z 4G R (BT © ng/m?) -

Sample ID Cutoffsize(um) [ Al | Fe [ Na [Mg | K [ Ca | Sr [ Ba | Ti [Mn | Co [ Ni [ Cu| Zn [ Mo | Ag
il ZEAllnh 55— JUBRER
1010109 DITC PM2.5-10 77 | 126 | 747 | 56 45 | 121 [ 0.90 | 5.86 |10.41| 2.19 | 0.04 | 0.36 | 5.09 | 3.30 | 0.33 | 0.08
1010109 DITF PM2.5 82 | 123 | 188 | 36 | 174 | 65 |0.67 | 6.34 | 6.75 | 5.76 | 0.05 | 1.44 | 5.79 | 11.86] 0.38 | 0.59
1010110 DITC PM2.5-10 85 | 143 | 592 | 56 32 | 129 1094 | 6.58 | 9.32 | 2.56 | 0.05 | 0.56 | 3.29 | 3.76 | 0.25 | 0.28
1010110 D1TF PM2.5 130 | 228 | 265 | 47 | 345 | 153 | 1.75 | 9.33 |11.73]15.79]| 0.12 | 2.44 | 8.47 |24.44]| 0.62 | 0.99
rilr Ze IG5 R
1010213 DITC PM2.5-10 185 | 404 | 202 | 51 80 | 303 | 1.77 |17.79|36.58| 5.96 | 0.21 | 1.85 [13.29]12.23 | 0.81 | 0.15
1010213 DITF PM2.5 80 | 179 | 154 | 31 | 150 | 141 | 1.61 |11.40/10.54[10.41] 0.34 | 6.15 | 9.47 [33.04| 0.98 | 0.43
1010214 DITC PM2.5-10 134 | 304 | 259 | 51 70 | 313 | 1.63 |14.10]26.42| 4.66 | 0.18 | 1.83 |12.74|13.81| 0.82 | 0.10
1010214 DITF PM2.5 21 86 82 14 55 37 10.66 | 4.14 | 3.68 | 493 | 0.11 | 3.01 | 5.34 [17.09] 0.53 | 0.19
1010215 DITC PM2.5-10 29 67 55 12 10 67 | 033|342 |4.20|0.89 |0.02]0.28 | 3.55]1.59 | 0.19 | 0.08
1010215 DITF PM2.5 10 52 47 8 21 20 | 0.20 | 3.15 | 1.93 | 1.93 | 0.02 | 0.52 | 2.77 | 3.85 | 0.20 | 0.08
il ZEAllnh 55 =JUBRER
1010320 DITC PM2.5-10 242 | 220 | 464 | 104 | 98 | 205 | 1.90 [10.27[17.25] 3.64 | 0.13 | 0.94 | 528 | 8.29 | 0.50 | ND
1010320 DITF PM2.5 80 73 | 177 | 31 87 23 1044 ]3.05|488 |472]0.12|2.14 | 3.52 |18.70] 0.32 | 1.52
1010321 DITC PM2.5-10 420 | 405 | 471 | 118 | 155 | 336 | 2.67 |19.43[32.29] 6.64 | 0.23 | 1.84 |11.90|14.36| 0.81 | 0.09
1010321 DITF PM2.5 96 | 131 | 182 | 36 | 161 | 41 | 0.82 | 5.89 | 7.39 | 997 | 0.21 | 4.28 | 6.90 [26.87] 0.55 | 0.24
Pl ZEAollnh SEJUBRER
1010427 D1TC PM2.5-10 196 | 213 | 148 | 47 56 | 247 | 1.12 |11.21]16.22| 3.31 | 0.11 | 0.80 | 6.41 | 4.16 | 0.41 | 0.24
1010427 DITF PM2.5 15 29 39 5 19 11 | 0.16 | 1.80 | 2.03 | 1.53 | 0.03 | 0.69 | 1.47 | 3.34 | 0.15 | 0.05
1010501 DITC PM2.5-10 188 | 231 | 200 | 59 59 | 271 | 1.37 |1 942 [16.20| 4.09 | 0.11 | 0.88 | 6.48 | 5.59 | 0.42 | 0.24
1010501 DITF PM2.5 29 54 83 11 32 17 10.23 1250 | 2.66 | 2.91 | 0.06 | 1.05 | 2.20 | 6.74 | 0.23 | 0.08
Pl ZEollnh 55T JUBRER
1010606 D1TC PM2.5-10 380 | 338 | 627 | 249 | 67 | 352 | 1.98 |13.05|24.48| 5.30 | 0.21 | 1.34 | 9.76 | 14.32| 0.63 | 0.10
1010606 D1TF PM2.5 180 | 115 | 381 | 63 | 136 | 66 | 0.51 | 5.14 | 5.64 | 4.95 | 0.15 | 3.41 | 5.00 |27.62| 0.41 | 0.19
1010607 D1TC PM2.5-10 385 | 595 | 767 | 323 | 173 | 570 | 3.34 |21.85|47.99| 9.83 | 0.38 | 3.25 [17.68[26.08 | 1.22 | 0.13
1010607 DITF PM2.5 168 | 201 | 282 | 89 97 95 10.89 | 8.66 |11.13[10.38] 0.25 | 7.88 | 13.64|53.17] 0.92 | 0.34
1010608 DITC PM2.5-10 390 | 357 | 301 | 163 | 117 | 345 | 1.81 |14.69|25.31| 5.09 | 0.20 | 1.24 |12.22] 9.61 | 0.75 | 0.10
1010608 DITF PM2.5 232 | 218 | 267 | 114 | 85 | 211 | 1.15]10.57] 9.71 | 7.96 | 0.16 | 3.21 |10.30/39.50| 0.81 | 0.19
il ZEAllnh SE N TR
1010703 D1TC PM2.5-10 327 | 426 | 659 | 267 | 131 | 636 | 2.42 |13.08/39.06| 6.91 | 0.26 | 1.75 |11.60]39.79 | 0.69 | 0.12
1010703 DITF PM2.5 230 | 140 | 462 | 72 79 | 174 1 0.61 | 5.30 | 8.11 | 6.37 | 0.17 | 3.89 | 6.92 |29.99| 0.54 | 0.56
1010705 D1TC PM2.5-10 521 | 551 | 802 | 337 | 170 | 661 | 3.13 |18.06|53.45| 8.41 | 0.28 | 1.86 [13.95]|23.45| 0.82 | 0.10
1010705 DITF PM2.5 175 | 152 | 473 | 77 | 115 | 166 | 0.65 | 4.99 | 897 | 7.73 | 0.22 | 534 | 7.79 |39.01| 0.74 | 0.19
1010706 D1TC PM2.5-10 357 | 485 | 499 | 250 | 179 | 605 | 2.40 | 14.25|41.11| 7.37 | 0.26 | 2.03 |14.24[22.55| 0.76 | 0.38
1010706 D1TF PM2.5 152 | 146 | 329 | 59 73 | 155 | 0.64 | 545 | 8.77 | 9.37 | 0.18 | 4.16 | 7.09 |36.66] 0.71 | 0.34
il ZE At BB JUREE
1010814 D1TC PM2.5-10 267 | 371 | 675 | 135 | 93 | 302 | 1.76 |11.10[28.02| 4.66 | 0.13 | 0.82 | 7.63 | 5.85 | 0.43 | 0.57
1010814 DITF PM2.5 21 61 | 199 | 22 35 29 1031 ]3.05)|348 | 1.84]0.03]0.72 239 | 548 | 0.20 | 0.84
1010815 DITC PM2.5-10 163 | 245 | 926 | 145 | 79 | 264 | 1.63 | 8.97 [22.31]| 3.27 | 0.08 | 0.38 | 6.19 | 4.72 | 0.45 | 0.90
1010815 DITF PM2.5 14 52 | 354 | 41 39 | 45 (038295274 (1.32]0.02 045|194 |4.08|0.12 | 0.62
1010816 DITC PM2.5-10 156 | 253 | 513 | 98 68 | 264 | 1.64 |12.09]20.92| 3.23 | 0.11 | 0.99 | 7.54 | 8.67 | 0.45 | 1.10
1010816 DITF PM2.5 31 96 | 335 | 41 64 | 49 1050 | 4.71 | 567 | 497 | 0.09 | 2.10 | 3.91 |17.11] 0.35 | 1.22
il ZE Al 55\ JUBRER
1010911 DITC PM2.5-10 165 | 307 | 296 | 65 67 | 259 | 1.53 112.20(20.18| 3.98 | 0.15 | 1.19 | 8.99 | 8.35 | 0.58 | 0.18
1010911 DITF PM2.5 53 80 | 102 | 12 46 8 10.25|3.03|4.15]3.99]0.07 | 194|431 |16.58] 0.37 | 0.20
1010912 DITC PM2.5-10 58 | 147 | 117 | 22 52 71 | 0.63 | 3.51 |12.68| 2.27 | 0.10 | 0.86 | 5.86 | 5.49 | 0.37 | 0.31
1010912 DITF PM2.5 56 | 106 | 97 16 76 17 | 040 | 3.47 | 594 | 5.77 | 0.13 | 3.97 | 7.32 |24.92| 0.51 | 0.38
1010913 DITC PM2.5-10 88 | 706 | 424 | 65 65 | 131 | 1.06 | 9.27 |13.92]| 5.04 | 0.18 | 1.22 | 8.09 | 7.33 | 0.76 | 0.16
1010913 DITF PM2.5 18 | 113 | 94 10 31 3 ]014]1.78]2.55]225]0.07 | 1.16 | 4.02 | 9.59 | 0.49 | 0.29
il Ze sl SRR
1011016 DITC PM2.5-10 125 | 199 [ 1142 | 105 | 140 | 259 | 1.74 | 5.53 [18.33] 3.60 | 0.10 | 0.69 | 6.19 | 5.22 | 0.34 | 0.03
1011016 DITF PM2.5 93 | 146 | 469 | 80 | 212 | 92 |0.90 | 3.29 | 8.08 | 7.57 | 0.13 | 2.85 | 6.42 [32.38] 0.68 | 0.09
1011017 DITC PM2.5-10 566 | 709 | 2732 | 367 | 422 | 2757 | 7.97 [16.90|78.14|14.94| 0.35 | 1.86 | 9.12 [ 18.34| 0.59 | 0.05
1011017 DITF PM2.5 133 | 199 | 442 | 85 | 245 | 311 | 1.48 | 4.57 |10.89|12.24| 0.11 | 1.86 | 5.48 |38.84| 0.56 | 0.12
1011018 DITC PM2.5-10 348 | 550 | 2193 | 301 | 241 [ 1524 | 4.95 |13.03|41.64| 8.08 | 0.20 | 1.04 | 9.25 |12.11] 0.58 | 0.04
1011018 DITF PM2.5 51 | 149 | 340 | 51 | 133 | 168 | 0.74 | 3.91 | 5.65 | 6.54 | 0.08 | 2.16 | 4.88 [24.23| 0.43 | 0.38
1011019 DITC PM2.5-10 139 | 225 | 828 | 128 | 88 | 420 | 1.72 | 6.91 [1594]| 291 | 0.08 | 0.37 | 5.28 | 4.15 | 0.30 | ND
1011019 DITF PM2.5 42 | 124 | 241 | 38 | 103 | 91 ]0.52 | 3.79 | 4.04 | 536 | 0.09 | 1.52 | 3.89 |16.19]| 0.24 | 0.42
PM2.5 Mean 88 | 122 | 243 | 44 | 104 | 88 | 0.66 | 4.89 | 6.28 | 6.26 | 0.12 | 2.73 | 5.65 [22.45]| 0.48 | 0.42
S.D. 69 55 | 140 | 30 78 78 | 0.44 1259 | 3.10 | 3.64 | 0.08 | 1.85 | 2.88 |13.40| 0.24 | 0.37
PM2.5-10 Mean 240 | 343 | 665 | 143 | 110 | 456 | 2.09 |11.70]26.90| 5.15 | 0.17 | 1.21 | 8.87 |11.32] 0.57 | 0.24
) S.D. 148 | 177 | 611 | 108 | 84 | 562 | 1.55 | 4.89 [16.53] 2.98 | 0.09 | 0.69 | 3.73 | 8.94 | 0.24 | 0.27
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% E 4 PG Dichot I 47T AR ASE(RAT ¢ ngfn) -

Sample ID Cutoffsize(um) [ Cd [ Sn [ Sb [ TL [ Pb | V [ Cr [ As [ Y [ Se | Zr [Nb [ Ge [ Rb | Cs | Ga

iy ZEAinh 55— AR

1010109 DITC PM2.5-10 0.03 1054 (083 |0.001 |1.01]039]0.510.13|0.03]0.07]0.66|0.04|001]024]0.01 021

1010109 DITF PM2.5 0.19 1093 [ 0.64 | 0.10 | 9.07 | 2.62 | 1.00 | 1.07 | 0.02 | 0.47 | 0.49 | 0.03 | 0.11 | 0.68 | 0.07 | 0.61
1010110 DITC PM2.5-10 0.01 { 0.40 [ 0.48 | ND | ND | 0.53 | 0.59 | 0.10 | 0.03 | 0.09 | 0.59 | 0.04 | 0.01 | 0.21 | 0.01 | 0.21
1010110 DITF PM2.5 048 | 1.64 | 1.37 | 0.27 |33.68]| 428 | 1.89 | 2.98 | 0.04 | 1.03 | 0.80 | 0.05 | 0.19 | 1.45 | 0.17 | 1.00

iy ZE i 55 AR

1010213 DITC PM2.5-10 0.07 | 1.41 [ 1.73 | 0.02 | 3.13 | 1.42 | 3.47 | 0.21 | 0.09 | 0.05 | 3.94 | 0.14 | 0.02 | 0.54 | 0.03 | 0.66

1010213 DITF PM2.5 0.50 | 427 [ 291 | 0.15 |22.18] 9.50 | 3.16 | 1.23 | 0.03 | 0.64 | 1.03 | 0.06 | 0.13 | 0.69 | 0.09 | 0.86
1010214 DITC PM2.5-10 0.09 | 1.76 | 1.96 | 0.02 | 3.29 | 1.48 | 3.84 | 0.17 | 0.07 | 0.13 | 2.66 | 0.11 | 0.02 | 0.45 | 0.02 | 0.50
1010214 DITF PM2.5 024 | 161 [ 1.51 | 0.08 |10.72] 542 | 1.89 | 0.62 | 0.01 | 0.36 | 0.57 [ 0.02 | 0.08 | 0.34 | 0.05 | 0.37
1010215 DITC PM2.5-10 0.02 1041 [ 0.46 | 0.00 | 0.63 | 0.25 | 1.27 | 0.06 | 0.02 | 0.03 | 0.60 | 0.02 | 0.00 | 0.07 | 0.00 | 0.11
1010215 DITF PM2.5 0.05 1064 043 ]0.02)257]091]0.35]|0.14]|0.01 | ND |[0.38]0.01 ] 002]0.12]0.01 |0.14

iy ZEAinE 5 =R

1010320 DITC PM2.5-10 0.05 1082091 |0.02|280]062]1.870.12|0.07]0.07 | 176 | 0.07 | 0.01 | 0.32 | 0.02 | 0.21

1010320 DITF PM2.5 026 [ 191 [ 0.85 | 0.09 |10.48] 239 | 1.12 | 0.50 | 0.02 | 0.21 | 0.46 | ND | 0.04 | 0.33 [ 0.05 | 0.24
1010321 DITC PM2.5-10 0.09 | 1.31 [ 1.62 | 0.03 | 5.16 | 1.08 | 3.20 | 0.15 | 0.12 ] 0.10 | 2.91 | 0.12 | 0.02 | 0.56 | 0.04 | 0.38
1010321 DITF PM2.5 044 1297 [ 1.81 | 0.17 |17.72] 537 | 2.14 | 0.80 | 0.03 | 0.47 [ 0.72 | 0.01 | 0.07 | 0.53 | 0.07 | 0.40

iy ZEAmoflinh SEPUABREE

1010427 DITC PM2.5-10 0.03 1078 [ 0.96 | 0.01 | 1.78 ] 0.44 | 1.90 | 0.04 | 0.12 | 0.04 | 1.64 | 0.07 | 0.00 | 0.28 | 0.01 | 0.27

1010427 DITF PM2.5 0.05 1048 [ 0.38 | 0.01 | 1.55]0.83 | 0.82 | 0.12 | 0.01 | 0.08 | 0.32 | 0.02 | 0.01 | 0.07 | 0.00 | 0.05
1010501 DITC PM2.5-10 0.03 1075082 |0.01 | 1.83 047 |2.11 |0.05]|0.09]0.04 | 146 |0.07 | 0.01 | 0.29 | 0.02 | 0.25
1010501 DITF PM2.5 0.10 | 0.85 [ 0.61 | 0.02 | 3.19 | 1.16 | 0.75 | 0.15 | 0.01 | 0.12 | 0.38 | 0.00 | 0.02 | 0.12 | 0.01 | 0.09

iy ZEAinh S BREE

1010606 DITC PM2.5-10 0.051097 [ 123 | 0.01 | 2.79 1094 | 2.69 | 0.07 | 0.10 | 0.01 | 1.80 | 0.11 | 0.01 | 0.38 | 0.02 | 0.52

1010606 DITF PM2.5 021 | 1.49 [ 1.06 | 0.04 | 842 | 6.37 | 1.45 | 0.34 | 0.02 | 0.28 | 0.55 | 0.03 | 0.04 | 0.21 | 0.02 | 0.27
1010607 DITC PM2.5-10 0.13 | 2.06 [ 2.35 [ 0.02 | 9.28 | 2.30 | 547 | 0.21 | 0.16 | 0.08 | 4.01 | 0.23 | 0.04 | 0.82 | 0.04 | 0.93
1010607 DITF PM2.5 0.77 | 4.06 | 2.59 | 0.10 |23.35]|15.68| 3.51 [ 0.97 | 0.05 | 0.80 | 1.05 | 0.05 | 0.10 | 0.44 | 0.03 | 0.54
1010608 DITC PM2.5-10 0.06 | 1.39 [ 1.39 | 0.00 | 2.03 | 0.93 | 3.54 | 0.06 | 0.13 | 0.07 | 2.51 | 0.13 | 0.02 | 0.50 | 0.02 | 0.59
1010608 DITF PM2.5 024 | 2.16 [ 2.09 | 0.04 |12.83] 2.21 | 2.49 | 0.58 | 0.10 | 0.29 | 1.09 | 0.04 | 0.05 | 0.36 | 0.02 | 0.49

il ZEAinE SN TR

1010703 DITC PM2.5-10 0.07 | 1.18 [ 1.31 | 0.06 | 3.13 | 1.69 | 433 | 0.11 | 0.11 | 0.05 | 2.38 | 0.16 | 0.02 | 0.63 | 0.03 | 0.57

1010703 DITF PM2.5 0.28 | 2.41 [ 1.14 | 0.06 | 7.91 | 6.29 | 1.44 | 0.46 | 0.03 | 0.32 | 0.74 | 0.04 | 0.05 | 0.29 | 0.02 | 0.29
1010705 DITC PM2.5-10 009 | 1.71 [ 1.59 | 0.04 | 3.18 | 1.53 | 3.35 [ 0.18 | 0.18 | 0.09 | 2.98 | 0.19 | 0.03 | 0.85 | 0.05 | 0.82
1010705 DITF PM2.5 0.33 257 [2.250.10 |10.22]10.57] 1.03 | 0.73 | 0.03 | 0.18 | 0.79 | 0.05 | 0.08 | 0.40 | 0.06 | 0.41
1010706 DITC PM2.5-10 0.08 | 1.22 [ 1.29 | 0.01 | 3.43 | 1.35]3.92 | 0.26 | 0.14 | 0.04 | 2.50 | 0.17 | 0.02 | 0.72 | 0.04 | 0.64
1010706 DITF PM2.5 035]322[1.44]0.06 13.19] 721 | 1.40 | 0.69 | 0.03 | 0.42 | 0.76 | 0.04 | 0.07 | 0.34 | 0.04 | 0.36

iy ZEAflinh SRR

1010814 DITC PM2.5-10 0.03 {087 [ 1.01 | 0.00 | 1.49 | 0.61 | 2.17 | 0.04 | 0.10 | 0.09 | 1.92 | 0.14 | 0.01 | 0.44 | 0.02 | 0.44

1010814 DITF PM2.5 0.03 [ 0.45 [ 0.35 | 0.00 | 2.48 | 1.85 | 0.93 | 0.06 | 0.01 | 0.07 | 0.44 | 0.00 | 0.01 | 0.10 | 0.00 | 0.11
1010815 DITC PM2.5-10 0.04 {094 [ 0.76 | 0.00 | 0.75 ] 0.33 | 1.81 | 0.03 | 0.06 | 0.04 | 1.46 | 0.09 | 0.01 | 0.27 | 0.01 | 0.33
1010815 DITF PM2.5 0.03 1043 [ 0.27 | 0.00 | 1.01 | 0.55 | 0.62 | 0.05 | 0.01 | 0.04 | 0.26 | ND | 0.00 | 0.11 | 0.00 | 0.10
1010816 DITC PM2.5-10 0.06 | 1.24 | 1.01 | 0.00 | 2.09 | 0.53 | 2.02 | 0.06 | 0.07 | 0.05 | 2.52 | 0.08 | 0.01 | 0.24 | 0.01 | 0.44
1010816 DITF PM2.5 0.24 {220 [ 0.89 | 0.03 | 6.07 | 2.64 | 1.37 | 0.29 | 0.01 | 0.24 | 0.58 | ND | 0.03 | 0.22 | 0.01 | 0.23

rly ZE iG55\ R

1010911 DITC PM2.5-10 0.04 | 1.09 [ 1.34 | 0.03 | 1.74 | 0.62 | 2.49 | 0.04 | 0.08 | 0.02 | 1.99 | 0.12 | 0.01 | 0.35 | 0.02 | 0.49

1010911 DITF PM2.5 0.15] 152091 |0.03 |395]3.16|143]0.21|0.01 |0.18|0.51[0.03|0.02]0.14|0.01 | 0.12
1010912 DITC PM2.5-10 0.03 10.74 | 0.80 | 0.04 | 0.93 1090 | 1.95 | 0.03 | 0.03 | 0.08 | 1.05 | 0.08 | 0.01 | 0.24 | 0.02 | 0.14
1010912 DITF PM2.5 0231212 [132]0.09 | 708|434 |177]0.37|0.02]045]|0.61 [0.03|0.04]025]0.02]0.19
1010913 DITC PM2.5-10 0.05 | 1.07 [ 1.07 | 0.01 | 1.38 | 0.67 | 3.76 | 0.08 | 0.06 | 0.05 | 2.05 | 0.07 | 0.01 | 0.25 | 0.01 | 0.37
1010913 DITF PM2.5 0.07 1 0.70 [ 0.44 | 0.02 | 2.59 | 2.38 | 1.87 | 0.43 | 0.00 | 0.24 | 0.40 | 0.02 | 0.18 | 0.12 | 0.01 | 0.10

iy ZEAmolinh SR

1011016 DITC PM2.5-10 0.031032[0.71 | 0.01 | 1.20 ] 1.02 | 3.11 | 0.40 | 0.08 | 0.16 | 1.09 | 0.47 | 0.01 | 0.42 | 0.03 | 0.22

1011016 DITF PM2.5 041 [ 139 (149 |0.15|19.15] 450 | 2.02 | 2.56 | 0.02 | 0.57 | 0.59 [ 0.22 | 0.10 | 0.82 | 0.16 | 0.42
1011017 DITC PM2.5-10 0.08 | 0.97 [ 1.07 | 0.03 | 3.83 | 2.44 | 5.45 | 0.26 | 0.67 | 0.21 | 3.19 | 0.82 | 0.05 | 1.57 | 0.14 | 0.76
1011017 DITF PM2.5 0.34 | 1.20 [ 0.86 | 0.25 |20.01] 3.05 | 2.61 | 1.04 | 0.08 | 0.65 | 0.69 | 0.39 | 0.13 | 1.08 | 0.20 | 0.57
1011018 DITC PM2.5-10 0.051094 | 1.12 | 0.01 | 3.13 | 1.36 | 3.18 | 0.09 | 0.28 | 0.13 | 2.15 | 0.45 | 0.02 | 0.80 | 0.07 | 0.54
1011018 DITF PM2.5 036 | 6.52 | 0.57 | 0.13 |13.97] 4.05 | 1.89 | 0.22 | 0.03 | 0.36 | 0.58 | 0.06 | 0.05 | 0.80 | 0.19 | 0.24
1011019 DITC PM2.5-10 0.02 1 041 [ 0.54 | 0.01 | 0.86 | 0.68 | 2.38 | ND | 0.13 | 0.08 | 1.17 | 0.10 | 0.01 | 0.26 | 0.02 | 0.26
1011019 DITF PM2.5 0.16 | 1.88 [ 0.55 | 0.09 | 8.18 | 3.52 | 0.89 | 0.35 | 0.01 | 0.20 | 0.50 | ND | 0.03 | 0.46 | 0.10 | 0.19
PM2.5 Mean 026 | 1.98 | 1.15 | 0.08 |10.86] 4.43 | 1.59 | 0.68 | 0.03 | 0.36 | 0.61 | 0.06 | 0.07 | 0.42 | 0.06 | 0.34
S.D. 0.18 | 1.41 [ 0.73 | 0.07 | 8.12 | 3.47 | 0.78 | 0.71 | 0.02 | 0.24 | 0.22 | 0.09 | 0.05 | 0.34 | 0.06 | 0.24

PM2.5-10 Mean 0.05 101 [1.13 0.02|254]098 |2.82|0.12|0.12 | 0.08 | 2.04 | 0.16 | 0.02 | 0.47 | 0.03 | 0.44
S.D. 0.03 1044 [ 046 | 0.02 | 1.84 ] 0.59 | 1.28 | 0.09 | 0.13 ] 0.05 | 0.94 | 0.18 | 0.01 | 0.31 | 0.03 | 0.22
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ng/

m3) °

Sample ID Cutoffsize(um) | Al | Fe [ Na [ Mg [ K [ Ca | Sr | Ba | Ti [ Mn [ Co | | Cu | Zn | Mo | Ag
TR Z2dmofinh 55— PR
1010114 DITC PM2.5-10 165 | 172 | 94 32 | 139 | 136 | 09 | 69 | 14.1 | 5.0 | 0.11 | 1.62 | 428 | 6.21 | 0.14 | 0.08
1010114 DITF PM2.5 234 | 177 | 114 | 46 | 247 | 102 | 1.2 | 13.0 | 13.8 | 8.6 | 0.26 | 7.13 | 524 [ 16.20| 0.38 | 0.18
1010115 DITC PM2.5-10 75 55 71 15 33 55 1 04 | 24 | 50 | 2.0 | 0.03]0.12 | 0.84 | 0.42 | 0.07 | 0.02
1010115 DITF PM2.5 72 84 71 17 63 68 |1 07 | 3.1 ] 63 | 47 |011]196|3.1613.99] 021 | 0.13
TR Z2mofinh 55— KPR
1010224 D1TC PM2.5-10 171 | 234 | 834 | 94 89 | 472 | 2.0 | 63 [ 262 | 56 |0.17 | 1.46 | 3.64 |15.54| 0.30 | ND
1010224 DITF PM2.5 49 | 107 | 129 | 19 78 62 | 06 | 2.7 | 7.1 | 9.6 | 0.24 | 547 | 458 |31.09] 0.70 | 3.73
1010225 D1TC PM2.5-10 584 | 700 | 744 | 129 | 276 | 1535| 5.5 | 24.6 | 82.0 | 17.1 | 0.99 | 4.81 |19.07[48.87| 0.81 | 0.30
1010225 DITF PM2.5 109 | 228 | 163 | 23 | 306 | 180 | 1.7 | 8.6 | 17.7 | 26.7 | 0.69 |13.65]12.67|94.80| 1.79 | 1.68
1010226 DITC PM2.5-10 152 | 216 | 581 | 70 63 350 | 1.9 | 69 [23.1]| 48 | 0.15 | 1.22 | 464 |12.43] 0.20 | 0.22
1010226 D1TF PM2.5 36 | 131 | 127 | 19 | 189 | 40 | 0.7 | 3.7 | 5.8 | 12.5]0.26 | 539 | 7.35 |34.84] 0.87 | 0.72
TR Z2mifinh 55 =Pkt
1010521 DITC PM2.5-10 42 26 | 232 | 33 22 35 104 ] 07 | 26 | 07 |0.01]|0.16 007|147 | 0.00 | ND
1010521 DITF PM2.5 34 19 [ 142 | 15 24 18 102 ] 12 ] 20 | 1.8 10.02]0.69|0.75 | 2.77 | 0.04 | 0.06
1010522 DITC PM2.5-10 192 | 118 | 364 | 79 64 | 152 | 1.1 | 3.5 | 13.8 | 2.8 | 0.10 | 0.60 | 1.36 | 2.25 | 0.06 | 0.04
1010522 D1TF PM2.5 50 33 | 138 | 20 37 23 1 04 | 15| 28 | 29 |0.04 | 1.21 | 2.36 | 4.24 | 0.10 | 0.08
1010523 DITC PM2.5-10 232 | 151 | 485 | 106 | 94 | 204 | 14 | 40 | 175] 3.6 | 0.12 ] 0.66 | 1.83 | 5.00 | 0.17 | 0.15
1010523 DITF PM2.5 56 59 | 172 | 26 70 33 1 04 | 1.8 | 52 | 54 |0.08]2.10 | 3.75[13.03] 0.29 | 0.18
TR ZEalinh VOB
1010624 D1TC PM2.5-10 528 | 379 | 879 | 414 | 271 | 789 | 3.0 | 5.6 [347 | 84 |1.14]1.02 290 |9.93|023|0.12
1010624 DITF PM2.5 299 | 136 | 379 | 170 | 141 | 270 | 1.6 | 2.2 | 10.0 | 5.1 | 0.08 | 1.82 | 2.95 | 18.57| 0.43 | 0.17
1010625 DITC PM2.5-10 302 | 313 | 1125 | 336 | 252 | 418 | 2.5 | 4.6 |32.6 | 7.3 | 0.18 | 1.12 | 3.09 [11.44| 0.25 | 0.14
1010625 DITF PM2.5 345 | 155 | 474 | 207 | 189 | 239 | 1.8 | 2.7 | 128 | 6.5 | 0.13 | 4.85 | 4.08 |21.24| 0.47 | 0.25
1010626 D1TC PM2.5-10 380 | 318 | 794 | 368 | 290 | 572 | 3.0 | 43 | 28.6 | 7.0 | 0.14 | 0.95 | 2.25 | 8.96 | 0.22 | 0.10
1010626 DITF PM2.5 239 | 118 | 301 | 133 | 147 | 189 | 1.3 | 1.6 | 9.6 | 48 | 0.08 | 2.00 | 1.80 | 14.36| 0.35 | 0.35
o ZEalinh S R
1010711 D1TC PM2.5-10 6% | *-37 | *-52 | *-22 | *-2 | 39% _0;16 _0;,‘10 -3.9% _0;,‘44 _0;02 0.02%0.82* _0;,‘30 0.01* [0.03*
1010711 DITF PM2.5 660 | 452 | 612 | 269 | 418 | 447 | 2.0 | 6.7 | 462 | 11.0 | 028 | 1.93 | 539 |24.42| 042 | 0.16
1010712 DITC PM2.5-10 503 | 428 | 380 | 268 | 220 | 1045| 2.6 | 53 | 399 | 88 | 0.25]0.86 | 2.63 |12.18| 0.16 | ND
1010712 DITF PM2.5 311 | 130 | 367 | 86 | 243 | 308 | 09 | 40 | 79 | 59 |0.09 | 2.18 | 3.63 |28.08| 0.30 | 1.38
1010713 DITC PM2.5-10 615 | 513 | 542 | 340 | 274 | 1528 | 3.5 | 59 [ 473 ] 99 |0.24 | 1.01 | 2.80 |12.90| 0.20 | 0.07
1010713 DITF PM2.5 281 | 83 | 300 | 55 | 238 | 159 | 05 | 1.4 | 57 | 44 |0.06 | 1.57 | 2.53 |15.88] 0.26 | 0.08
TR Z2moflinh SN
1010829 DITC PM2.5-10 406 | 248 | 501 | 123 | 207 | 321 | 2.34 | 8.54 [26.61| 6.24 | 0.04 | ND | 3.47 |18.44| ND | 1.27
1010829 DITF PM2.5 129 | 699 | 288 | 42 | 250 | 69 | 1.02 | 491 | 9.32 [29.09| 1.60 | 98* [16.39]|74.35[19.54| 2.01
1010830 DITC PM2.5-10 205 | 199 | 263 | 116 | 253 | 1549 | 3.11 | 4.08 |21.85| 3.68 | 0.07 | 0.66 | 2.20 | 5.82 | 0.13 | 1.20
1010830 DITF PM2.5 63 63 | 208 | 34 | 153 | 121 | 0.85 | 3.80 | 4.60 | 5.96 | 0.07 | 1.63 | 6.55 [24.65| 0.31 | 1.59
1010831 DITC PM2.5-10 223 | 189 | 174 | 113 | 232 | 1403 | 3.37 [10.94|20.74] 3.56 | 0.07 | 0.59 [32.99] 5.10 | 0.11 | 0.95
1010831 DITF PM2.5 87 54 | 182 | 102 | 438 | 123 | 4.12 [23.80| 4.07 | 4.08 | 0.06 | 1.29 |58.23|17.03 | 0.23 | 1.63
TR Z2dmofinh SR
1010925 DITC PM2.5-10 196 | 166 | 851 | 122 | 105 | 133 | 1.64 | 3.86 [16.26] 3.53 | 0.07 | 045 | ND | 3.16 | 0.08 | 0.08
1010925 DITF PM2.5 35 34 | 271 | 33 62 19 10.56]2.65| 337 |1.69]0.02]1.50 |22.08/17.40| 0.14 | 0.27
1010926 D1TC PM2.5-10 213 | 172 11092 | 149 | 118 | 153 | 1.89 | 2.91 |18.58| 3.45 | 0.08 | 0.44 | 1.29 | 2.93 | 0.07 | 0.11
1010926 DITF PM2.5 18 13 ] 306 | 32 28 | ND | 0.35 | 2.15 [ 2.22 | 0.69 | 0.02 | 0.39 | 0.71 | 3.45 | 0.06 | 0.05
1010927 DITC PM2.5-10 45 53 | 1558 | 166 | 92 87 | 1.71 | 2.32 | 5.67 | 1.22 | 0.03 | 0.40 | 1.40 | 2.94 | 0.07 | 0.08
1010927 DITF PM2.5 13 22 | 345 | 40 35 3 1044|138 (243 | 1.85]0.03 | 1.13 | 1.34 | 7.72 ] 0.15 | 0.09
e Z2dmfllnh 55\ JEREE
1011009 D1TC PM2.5-10 238 | 200 | 1482 | 202 | 149 | 386 | 2.65 | 4.11 [19.03] 3.64 | 0.10 | 0.66 | 2.54 | 547 | 0.17 | 0.03
1011009 DITF PM2.5 53 60 | 289 | 45 | 124 | 71 | 0.88 | 1.55]4.62 | 3.69 | 0.06 | 1.30 | 4.59 |15.48] 0.26 | 0.05
1011010 DITC PM2.5-10 198 | 168 | 1159 | 146 | 132 | 300 | 2.01 | 3.72 |19.67| 3.06 | 0.09 | 0.52 | 1.50 | 4.04 | 0.11 | ND
1011010 DITF PM2.5 103 | 132 | 428 | 82 | 309 | 135 | 1.32 | 2.84 | 8.04 |10.52| 0.09 | 2.26 | 4.48 |37.62] 0.52 | 0.19
1011011 DITC PM2.5-10 90 65 | 744 | 99 75 | 145 | 1.04 | 143 | 6.66 | 1.11 | 0.03 | 0.10 | 0.56 | 0.95 | 0.01 | ND
1011011 DITF PM2.5 32 42 | 380 | 54 95 48 | 0.57 | 1.17 | 2.78 | 3.66 | 0.03 | 0.96 | 1.07 | 8.99 | 0.08 | 0.06
PM2.5 Mean 144 | 132 | 269 | 68 | 169 | 124 | 1.05 | 4.28 | 8.45 | 744 | 0.19 | 2.84 | 7.64 |23.49| 1.21 | 0.66
) S.D. 155 | 155 | 134 | 67 | 121 | 112 | 0.84 | 5.08 | 9.18 | 7.18 | 0.34 | 2.98 |12.18|21.65| 4.01 | 0.93
PM2.5-10 Mean 262 | 231 | 680 | 160 | 157 | 535 | 2.18 | 5.58 [23.75] 5.11 | 0.19 | 0.93 | 4.54 | 8.93 | 0.17 | 0.29
170 | 161 | 423 114 89 | 527 | 1.17 | 4.84 |17.22] 3.68 | 0.29 | 0.98 | 7.57 |10.24| 0.17 | 0.42
ﬁﬁ%ﬁ%ﬁﬁ%f HJREFHIRTTH ©
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BRI ORY E B R o o b 3

% F @ aUHINL Dichot AN 4 /@ T Z A5 R (AL © ng/m’) -

Sample ID Cutoffsize(um) | Cd [ Sn [ Sb [ TI [ Pb [ V [ Cr [ As [ Y [ Se | Zr [Nb [ Ge | Rb | Cs | Ga
B 22 ORI B —JEREE
1010114 DITC PM2.5-10 0.030.62]039]0.01[1.39]0.65]0.83]0.07]0.06]0.11[139]0.05][0.01]048]0.03]0.28
1010114 DITF PM2.5 030 [ 6.28 | 1.19 [ 0.07 [ 9.02 | 557 | 3.10 [ 0.50 | 0.05 [ 0.67 [ 0.41 | 0.05 [ 0.04 | 0.82 [ 0.05 [ 0.57
1010115 DITC PM2.5-10 ND | ND | 0.01 [ 0.07 [0.11[0.19 [ 0.18 | 0.03 | 0.03 | 0.01 | 0.26 | 0.02 [ 0.00 [ 0.38 | 0.08 | 0.09
1010115 DITF PM2.5 0.45 [13.06] 1.15 [ 0.10 [ 3.78 [ 1.33 [ 1.03 [ 0.26 | 0.02 | 0.48 [ 0.22 [ 0.01 [ 0.02 [ 0.39 [ 0.05 [ 0.15
B 22 ORI 55 TR EE
1010224 DITC PM2.5-10 0.07 [0.83]0.54]0.02[392]1.52[437]026][0.12]0.21 [1.72]0.13]0.02]0.52]0.04]0.29
1010224 DITF PM2.5 0.53 [11.31] 1.49 [ 0.16 [13.71] 8.20 | 2.06 [ 1.27 | 0.06 [ 0.65 [ 0.60 | 0.03 [ 0.10 | 0.40 | 0.04 | 0.40
1010225 DITC PM2.5-10 0.18 | 239 [ 2.08 [ 0.03 [9.53 [ 2.52[6.92 [ 0.45 | 0.45 | 0.19 [ 9.93 [ 0.40 [ 0.04 [ 1.31 [ 0.09 [ 0.98
1010225 DITF PM2.5 139 [23.27] 5.74 | 030 [27.71[17.37] 6.12 [ 2.24 | 032 [ 1.09 [ 1.77 | 0.06 [ 0.23 | 1.02 [ 0.08 | 1.06
1010226 DITC PM2.5-10 0.05 | 0.78 | 0.59 [ 0.01 [ 3.28 [ 0.94 | 2.21 [ 0.12 | 0.08 | 0.10 [ 2.49 [ 0.11 [ 0.02 [ 0.42 | 0.03 | 0.28
1010226 DITF PM2.5 045|278 [ 2.12]0.19 [21.81]7.85[2.37 [ 1.39 [ 0.02 | 0.55 [ 0.59 [ 0.03 [ 0.18 [ 0.67 | 0.08 | 0.83
B 22 ORI B =R
1010521 DITC PM2.5-10 ND | ND [ 0.03 [0.00[0.14 [0.15]0.33 ] 0.01 [ 0.01 [ 0.01 [0.15 [ 0.00 [ 0.00 [ 0.06 [ 0.00 [ 0.02
1010521 DITF PM2.5 0.04 | 0.10 [ 0.11 [ 0.01 [2.62]1.60 [ 2.81 | 0.12 [ 0.01 | 0.11 [ 0.09 [ 0.00 [ 0.01 [ 0.09 [ 0.01 | 0.04
1010522 DITC PM2.5-10 0.01 | 0.21 [ 0.16 | ND [ 1.22 [ 0.39 | 1.01 | 0.04 | 0.06 | 0.04 [ 0.83 [ 0.05 [ 0.00 | 0.26 | 0.02 | 0.11
1010522 DITF PM2.5 0.08 | 050 [ 039 [ 0.01 [3.77 [ 1.49 [ 0.49 [ 0.21 [ 0.01 | 0.11 [0.17 [ 0.00 [ 0.01 [ 0.14 [ 0.01 [ 0.07
1010523 DITC PM2.5-10 0.02 | 0.06 | 0.22 | ND [ 1.98 | 0.46 | 1.40 | 0.07 | 0.07 | 0.03 | 1.79 | 0.05 [ 0.01 | 0.32 | 0.02 | 0.14
1010523 DITF PM2.5 021 | 1.49 [ 0.83 [ 0.04 [ 8.00 [ 3.13]0.98 | 0.65 | 0.02 | 0.41 [ 0.37 [ 0.01 [ 0.04 [ 027 [ 0.02 ] 0.12
ER ZE s SEVUREREE
1010624 DITC PM2.5-10 0.04 10540221010 1.89[1.03]2.29]0.12]0.15]0.14 [ 1.58 [ 0.24 [ 0.02 [ 0.99 [ 0.06 [ 0.33
1010624 DITF PM2.5 0.18 [ 1.24 [ 0.68 [ 0.08 [ 7.43 [ 3.42]0.78 [ 0.53 | 0.04 [ 0.31 [ 0.49 [ 0.14 [ 0.03 | 0.55 [ 0.03 [ 0.17
1010625 DITC PM2.5-10 0.06 | 029 [ 0.22 [ 0.06 [2.43 [ 1.46 | 1.74 | 0.15 | 0.11 | 0.14 | 1.43 [ 0.18 [ 0.02 [ 0.82 | 0.04 | 0.27
1010625 DITF PM2.5 022 | 1.54 058 [ 0.07 [8.77 [ 6.89 [ 0.92 [ 0.77 [ 0.05 | 0.51 [ 0.59 [ 0.09 [ 0.07 [ 0.68 | 0.03 | 0.21
1010626 DITC PM2.5-10 0.05 | 031 [ 0.18 [ 0.15 [2.25 [ 1.01 [ 1.75 [ 0.12 | 0.11 | 0.12 | 1.24 [ 0.15 [ 0.01 [ 0.78 | 0.04 | 0.26
1010626 DITF PM2.5 0.20 | 1.35]0.47 [ 0.05 [7.93[5.38]0.60 | 0.58 | 0.03 | 0.41 | 0.41 [ 0.08 [ 0.05[0.59 [ 0.03 [ 0.13
TER ZEshnh SRR
*.0.0 [ *-0.0 [ #-0.2 [ *-0.0 [ *-0.6 *.0.0 [ *-0.0 [ *-0.1[ *-0.0 *.0.1[*-0.0[*-0.0
1010711 DITC PM2.5-10 0.00 | 0.00%| 0 p 0 P X0l 5 0 o |0-00%) 7 0 |
1010711 DITF PM2.5 0.16 | 0.98 | 0.75 [ 0.12 [ 6.55 | 3.18 | 2.07 | 0.53 | 0.17 | 0.45 | 1.55 [ 0.19 [ 0.06 | 1.34 | 0.07 | 0.44
1010712 DITC PM2.5-10 0.03 ] 027 [ 020 [ 0.16 [ 231 [ 1.18 [ 1.40 [ 0.15 | 0.16 | 0.05 | 1.54 [ 0.19 [ 0.02 [ 1.17 [ 0.08 | 0.33
1010712 DITF PM2.5 0.19 [0.94 [ 0.65]0.11 [ 574 [3.81 [ 1.21 [0.58 | 0.03 [0.28 [ 0.41 [ 0.04 [ 0.05 | 0.46 | 0.03 | 0.23
1010713 DITC PM2.5-10 0.04 | 030 [ 021 [0.13 [2.45][1.29 | 1.51 [ 0.16 | 0.16 | 0.06 | 1.53 [ 0.20 [ 0.03 [ 1.41 [ 0.09 | 0.37
1010713 DITF PM2.5 0.16 | 0.69 | 0.40 [ 0.07 [ 502 [2.65]0.85]0.55]0.02 ] 034 [ 0.29 [ 0.03 [ 0.05[0.39 [ 0.02 ] 0.13
B 22 ORI BB AN TR EE
1010829 DITC PM2.5-10 0.1810.93]0.63]0.10 [7.29 [ 1.17 [ ND [ 0.50 [ 0.17 ] 0.26 [ 2.54 [ 0.06 [ 0.02 ] 0.92 [ 0.06 [ 0.40
1010829 DITF PM2.5 130 [ 5.47 [ 2.81 [ 0.25 [45.90] 5.22 | 156* [ 4.99 [ 0.04 [ 1.76 [ 0.93 | 1.28 [ 0.13 | 1.36 | 0.15 | 0.59
1010830 DITC PM2.5-10 0.05 037022021 [297]043]1.37[020]0.07]0.09]1.15]0.09[0.01][1.28]0.24]0.19
1010830 DITF PM2.5 0.50 [ 4.08 | 1.03 [ 0.16 [28.26] 2.46 | 1.71 [ 0.87 | 0.02 [ 0.57 [ 041 | ND [0.05 | 1.16 | 0.31 [ 0.27
1010831 DITC PM2.5-10 0.04 | 034 | 0.27 [ 0.17 [36.07] 0.41 | 1.38 | 0.22 | 0.07 | 0.05 | 1.18 | 0.07 [ 0.01 [ 0.68 | 0.04 | 0.42
1010831 DITF PM2.5 028 1227 [ 1.03]0.14 [455* [ 2.73 [ 1.24 | 1.54 | 0.02 ] 0.50 [ 0.42 [ ND [ 0.03 [ 0.48 [ 0.04 | 0.90
TR Z2 ORI BB E TR
1010925 DITC PM2.5-10 0.02]0.22]0.10 [ 0.01 [0.93]041[1.34]0.06[0.09]0.06[1.10]0.13]0.01[049]0.05]0.19
1010925 DITF PM2.5 0.09 [0.73]0.21]004[519]1.29]0.62[0.30]0.01]033][0.18]0.04[0.02]0.21]003]0.11
1010926 DITC PM2.5-10 0.01 | 0.14 [ 0.10 [ 0.01 [0.76 [ 0.46 | 1.26 | 0.06 | 0.13 | ND [ 1.13 [ 0.16 [ 0.01 [ 0.54 | 0.03 [ 0.16
1010926 DITF PM2.5 0.03 [0.21]0.11]0.01[0.96]0.61]051][0.08]0.01][0.15]0.13]0.02[0.01|0.07]0.01]0.07
1010927 DITC PM2.5-10 0.02 | 0.19 | 0.14 [ 0.01 [ 0.77 [ 0.23 [ 0.57 | 0.04 | 0.02 | 0.15 | 0.47 [ 0.04 [ 0.00 [ 0.15 | 0.01 [ 0.08
1010927 DITF PM2.5 0.08 10531024 ]0.05[397][272]024]034]0.01]028]0.12]0.02]0.02]0.11]0.02]0.06
B 22 ORI B8\ TEREE
1011009 DITC PM2.5-10 0.0210.07 0291001 [133]075][1.60]0.18[0.08]0.17 [ 1.20 [ 1.89 [ 0.01 [ 0.45 [ 0.04 | 0.20
1011009 DITF PM2.5 023 [1.52]1.10]0.08 [ 7.82]3.16 090 [0.73 [ 0.02 [0.33 [ 027 [ 1.73 [ 0.03 | 0.37 [ 0.07 | 0.15
1011010 DITC PM2.5-10 0.01 | ND | 0.16 [ 0.00 [ 0.86 [ 0.71 | 1.96 | 0.11 | 0.09 | 0.08 | 0.76 | 1.30 [ 0.02 [ 0.44 | 0.04 | 0.17
1011010 DITF PM2.5 0.50 | 2.42 1 0.82 [ 0.24 [23.86] 4.56 [ 2.00 | 1.60 | 0.04 | 0.96 [ 0.47 [ 1.53 [0.10 [ 1.27 [ 0.26 [ 0.39
1011011 DITC PM2.5-10 ND | ND | ND | ND [0.15]040 [ 1.20 | ND | 0.03 | 0.14 | 0.23 | 0.62 [ 0.00 [ 0.16 | 0.01 | 0.07
1011011 DITF PM2.5 0.17 | 1.70 [ 0.12 [ 0.06 [ 6.62 [ 2.64 | 1.07 | 035 | 0.01 | 0.23 [ 0.13 [ 0.36 [ 0.03 [ 0.38 | 0.09 [ 0.09
PM2.5 Mean 0.34 | 3.67 | 1.04 [ 0.10 [11.57] 4.23 | 1.53 [ 0.91 | 0.04 | 0.50 [ 0.48 [ 0.27 [ 0.06 | 0.58 | 0.07 | 0.31
) S.D. 035 [544 | 121008 [11.10] 353 [ 1.29 [ 1.04 | 0.07 [ 0.37 [ 042 [ 0.53 [ 0.06 | 0.41 [ 0.08 [ 0.29
PM2.5.10 Mean 0.05 | 0.49 [ 0.33 [ 0.07 [ 3.82 [ 0.81 | 1.74 [ 0.15 | 0.11 | 0.11 | 1.62 | 0.28 [ 0.01 | 0.64 | 0.05 | 0.26
S.D. 0.05]0.54]0.43 [ 0.07 [7.55]0.57 [ 1.46 | 0.13 ] 0.09 ] 0.07 [ 1.96 [ 0.46 [ 0.01 [ 0.40 | 0.05 | 0.20
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b 8%
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b 8%
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b 8%
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b 8%
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b 8%
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BRI ORY E B R o o b 3

bk /\ QBRI o3 A 2% A P R AL B BRI PR AR AR B R R B

% G 2012/09/18-09/20 ~ 09/27-09/28 ~ 10/01-10/03 FTHUHILEAY PM;o il PM, s A&
BB ORE(T) ~ JBERH) ~ [FRIE - FE(WD) ~ JE[E(WS) ~ BE(0s) k—#db
BiR(COYRIEEE -

Ist

Average day1 (2012/09/18-2012/09/19)
N* Mean SD Median Max Min N* Mean SD Median Max Min

PMjp(ug/m’) 111 449 200 39.0 1300 210 16 71.1 7.1 70.5 84.0 57.0
PM,s(pg/m’) 110 259 151 210 93.0 7.0 16 409 6.5 390 57.0 35.0
Temp (C) 111 238 26 240 280 180 15 253 12 250 27.0 24.0

RH (%) 111 73,6 136 76.0 92.0 45.0 15 68.7 6.9 70.0 77.0 57.0
rainfall (mm) 111 0.1 0.5 0.0 26 0.0 15 0.0 00 0.0 0.0 0.0
WS (m/s) 111 22 14 1.8 62 05 15 15 06 1.4 3.0 07
O3 (ppb) 110 414 202 41.0 95.0 4.1 15 519 216 520 79.0 16.0
CO (ppm) 111 03 0.2 0.3 09 0.1 15 05 0.1 0.5 0.7 04
day2 (2012/09/19-2012/09/20) day3 (2012/09/27-2012/09/28)

N* Mean SD Median Max Min N* Mean SD Median Max Min
PMio(ug/m’) 23 580 280 480 1300 280 24 305 68 290 450 21.0
PMys(ug/m’) 22 391 224 370 930 80 24 148 51 135 230 7.0
Temp (C) 24 240 17 230 280 220 24 244 13 240 27.0 23.0

RH (%) 24 855 7.6 90.0 920 700 24 827 79 83.0 92.0 69.0
rainfall (mm) 24 0.1 04 0.0 1.8 0.0 24 05 09 0.0 26 00
WS (m/s) 24 14 06 1.3 30 05 24 37 15 3.4 62 0.6
O3 (ppb) 24 278 193 260 70.0 4.1 24 423 4.1 415  50.0 35.0
CO (ppm) 24 05 0.1 0.5 09 03 24 02 0.0 0.2 03 0.1
day4 (2012/10/01-2012/10/02) day$5 (2012/10/02-2012/10/03)

N* Mean SD Median Max Min N* Mean SD Median Max Min
PMio(ug/m’) 24 389 37 390 450 31.0 24 355 83 340 510 220
PMys(ug/m’) 24 206 49 205 300 130 24 201 50 195 29.0 11.0
Temp (C) 24 230 32 225 280 190 24 227 35 225 280 18.0

RH (%) 24 65.0 123 63.0 82.0 47.0 24 64.0 125 68.0 78.0 45.0
rainfall (mm) 24 0.0 0.0 0.0 0.0 0.0 24 00 0.0 0.0 0.0 0.0
WS (m/s) 24 20 13 1.5 48 0.7 24 23 12 1.8 47 08
O3 (ppb) 24 395 225 505 69.0 4.7 24 488 21.1  52.0 950 20.0
CO (ppm) 24 03 0.1 0.3 07 02 24 02 0.1 0.2 04 0.2
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b 8%

FH 2012/11/05-11/09 ~ 11/12-11/13 7TEHITERY PM,o Bl PM, s 18 SR ~ SRS
(T) ~ J#ERH) ~ [FrliE ~ EZ#(WD) ~ E[=(WS) ~ BE(0;) f—2/EiR(CO)EEE
B -

2nd

Average dayl (2012/11/05-2012/11/06)
N* Mean SD Median Max Min N* Mean SD Median Max Min

PMio(ng/m’) 111 614 168 620 990 260 24 590 107 585 81.0 45.0
PMys(ug/m’) 111 350 124 330 660 13.0 24 243 56 235 39.0 160
Temp (C) 110 219 2.1 21,0 270 190 24 216 18 21.0 250 20.0

RH (%) 110 707 99 695 830 520 24 665 49 68.0 730 53.0
rainfall (mm) 110 0.0 0.0 0.0 00 00 24 00 0.0 0.0 0.0 0.0
WS (m/s) 110 1.7 09 1.6 55 05 24 22 1.1 2.0 43 0.7
Os (ppb) 110 407 232 430 99.0 4.0 24 464 40 465  53.0 40.0
CO (ppm) 109 04 02 0.4 0.8 0.2 24 02 0.1 0.2 04 02
day2 (2012/11/06-2012/11-07) day3 (2012/11/07-2012/11/08)

N* Mean SD Median Max Min N* Mean SD Median Max Min
PMio(ng/m’) 15 597 108 59.0 78.0 450 24 583 168 560 99.0 38.0
PM,s(pg/m’) 15 319 45 33.0 370 21.0 24 377 96 345 66.0 28.0

Temp (C) 14 219 19 215 250 200 24 217 21 210 250 19.0
RH (%) 14 584 46 590 650 520 24 704 78 720 80.0 55.0
rainfall (mm) 14 0.0 0.0 0.0 00 00 24 00 0.0 0.0 0.0 0.0
WS (m/s) 14 24 14 1.9 55 10 24 13 05 1.4 25 05
O; (ppb) 14 575 34 585 630 510 24 39.8 23.6 290 87.0 13.0
CO (ppm) 14 03 0.0 0.3 04 02 24 04 0.1 0.4 0.7 0.3
day4 (2012/11/08-2012/11/09) day5 (2012/11/12-2012/11/13)

N* Mean SD Median Max Min N* Mean SD Median Max Min
PMjo(ug/m’) 240 793 11.1 790 950 61.0 24 502 167 525 750 26.0
PM,s(ug/m’) 240 509 8.1 505 660 37.0 24 292 98 320 43.0 13.0
Temp (C) 240 226 25 220 27.0 200 24 217 23 21.0 270 19.0

RH (%) 240 747 99 785 86.0 560 24 785 92 830 88.0 59.0
rainfall (mm) 240 0.0 0.0 0.0 00 00 24 00 0.0 0.0 0.0 0.0
WS (m/s) 240 14 04 1.5 21 038 24 15 0.7 1.4 33 05
O; (ppb) 240 452 279 310 99.0 12.0 24 219 244 79 81.0 4.0

CO (ppm) 240 05 02 05 08 03 24 05 02 04 08 02
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BRI ORY E B R o o b 3

1 2012/11/13-11/16~ 11/19-11/21 T SRHIEET PM 0 82 PM, s HY
RIERH) ~ [ERE ~ EBR(WD) ~ BUHI(WS) ~ HLA(0s) A Ehi(CO)REHIE -

~

Y ral=—RN]:: |

HE

JEE~RE(T) »

- Average dayl (2012/11/13-2012/11/14)

N* Mean SD Median Max Min N* Mean SD Median Max Min

PMjo(ug/m’) 120 43.1 152 420 79.0 170 24 494 138 460 73.0 31.0
PMys(ug/m’) 120 243 106 225 550 4.0 24 291 89 27.0 450 15.0
Temp (C) 120 22.1 28 220 290 180 24 215 32 210 27.0 18.0
RH (%) 120 748 112 760 900 49.0 24 746 136 80.0 87.0 49.0
rainfall (mm) 120 0.0 0.0 0.0 02 00 24 00 0.0 0.0 0.0 0.0
WS (m/s) 120 1.3 06 1.2 35 05 24 14 07 13 29 05
Os (ppb) 120 29.0 178 250 780 24 24 315 139 325 540 14.0
CO (ppm) 120 04 02 0.4 11 02 24 04 0.1 0.3 0.5 02

day2 (2012/11/14-2012/11/15) day3 (2012/11/15-2012/11/16)

N* Mean SD Median Max Min N* Mean SD Median Max Min

PMj(ug/m’) 24 370 9.1 385 49.0 180 24 382 17.4 355 77.0 17.0
PMs(ug/m’) 24 184 50 195 270 8.0 24 229 121 205 490 8.0
Temp (C) 24 237 25 230 290 21.0 24 235 25 225 280 200
RH (%) 24 660 84 680 770 51.0 24 699 82 720 820 550
rainfall (mm) 24 0.0 0.0 0.0 00 00 24 00 0.0 0.0 0.0 0.0
WS (m/s) 24 15 06 1.4 29 05 24 13 06 13 28 05
Os (ppb) 24 325 153 255 650 17.0 24 375 213 320 780 9.0
CO (ppm) 24 04 0.1 0.3 07 02 24 04 0.1 0.4 0.7 03

day4 (2012/11/19-2012/11/20) day5 (2012/11/20-2012/11/21)

N* Mean SD Median Max Min N* Mean SD Median Max Min

PMjo(ng/m’) 240 386 147 390 790 21.0 24 523 134 550 710 29.0
PMys(ug/m’) 240 190 73 200 290 4.0 24 319 11.0 31.5 550 13.0
Temp (C) 240 202 20 195 250 180 24 218 1.8 21.5 260 19.0
RH (%) 240 80.1 73 815 890 620 24 833 82 8.0 90.0 60.0
rainfall (mm) 24.0 0.0 0.0 0.0 00 00 24 00 0.0 0.0 02 0.0
WS (m/s) 240 14 07 1.2 35 06 24 1.1 04 1.1 20 05
Os (ppb) 240 21.8 120 175 550 7.1 24 219 205 115 700 24
CO (ppm) 240 04 0.1 0.4 07 02 24 06 02 0.6 1.1 04
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BRI ORY E B R o o b 3

L 5HERE

1.1 HEEEREH KETEIRRE

TORFAMTE IR K A EET AR KAV ERVERE - Mt ol ge & E AR
B AR EENRE ORI EY BN B GIR lr » DB IREE R A\ fa @
FEHVSZE > BIFEREIIEE RS E: - B EAIR - IREEEMmRSE EAoRBH Y
B0 VA R T SORRH BRI 2 2 i AR (ESH)s2 & | 2 M > TLRfZA#{T ESH
BOitE  PEEMERESREEHRE Y 2HEZHE -

B FE TR AE [ A = (18] 22 Rk A T B R 7 S (iR Y B B AR R EORL AR 704t
KO FERN RN &0 - FREEHEFH MOUDI (Model 110, MSP Corporation, Minneapolis,
MN) fz Dichotomous (Andersen Model SA-241, Andersen Inc., Georgia, USA) > R[JFFES
JHIRIZ 5 A SMPS (Model 3034, TSI Incorporated, St. Paul, MN) » FI|F &= R 45 S AHRE
A7 (Sioutas et al., 1999) » FJFE AR [ERAVZRORTERINEE » FEAMCEERAK -
oL P A — 20 ik ~ <08 BBl T- B 53 AT -

AR BETE b = AR 1S B M SRR TS S BB R 4y o W A T A 2 R P
TKAE 7 BRAGE e oA -

1.2 FiSBigZ HR
B A IR ORE S SR ARRBE B FTA0 S5 b A R AR B - 1 R AEBA R R Y 2
% o PEONARWT SR AE RIRH AR B PRI -

1.3 FRREBAIG RS8R H A
AWFER: 100 5 4 HEALGEATT - 100 42 12 H 31 HATSER > 45T 9 (@A -

14 STETERE
A 1-1 Frs e
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a. AR IEAPM

orfiib {7 (MOUDI)

b. $ 5 HEIEANPM, stk i 25— {73 (Dichotomous)
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1025 % —153(Dichotomous)
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'

5. EET
6. FEAE ARG
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2. [EESEHIRRIR
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4. g ELR
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ST PM,, f¥EH Ay iis
Y
FEHARCR
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BRI ORY E B R o o b 3

2. SFERITZHB R IRE

CEARFPE — TR
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st E R

STEAHA

A
TR TR
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b 8%

3. BRmIRE R

HEE QA/QC HIFEAVEENT - B BB N BELVEE A B0 534
GERHVAEMEN: - EE R E T EEREERY > EieES RS EERHEERS
SR AEGERZ N - AR ZREE Y QA/QC EHEHINE -

3.1 KEHEE (Precision)

RAFINHIE - B0 JT7AER G ERE - BRI STHVENE - % - K
— R EE R HOEBNTEE » afLU I REREE E R
7% R (Relative Percent Difference) » $RE EfE & &

|x1 —x2|

(e 3D

X1’ X2 %ifﬁ”ﬁ °
bR T S5ARESS » B THEkR D - 2/ 0EE — RS TER T o 1 K

R=

D Ri
7.5 (3-2)
n
SD = 2 (Ri—Ry (3-3)
n—1

& REE T2 1% - B EHE -
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4. BRERF

ARRFRBE B AOHE ~ o LR P o = (22 S R E A TR By B R R 7
FroE H B GRRLARAS o fff ~ B H B BRI Kby © IEAMNR IR EHIPM s &2
PMo > DICREUEHERURESE SRR AT > A AEHUE 2 WA B -

4.1 PAEEES
PMy, iZ {# FIMOUDI Model 110 3% % #E {75 EE(MSP Corp., MN, USA);

PMioas (=PMio-PM,s) 5z PMas HIl & Fll A 3 & &% i 75 [ %t B £ 28 Dichotomous
(Andersen Model SA-241, Andersen Inc., Georgia, USA) °

4.1.1 MOUDI

[E4-1 SMOUDIRYE IR IR 7 K N E# SR R E B - MOUDLE—& Sy %
PR T B2 25 (Model 11075 10{EE%28E) - HoH b o (A R A A [RIRL IS5
RIBE SRR A A RIEVIEMES - REVBRIRTEMET TR > Frll & EReE e
[ ETEER b /N A B SR s T AR T — P @ EEs - Ry 7 Re R
FEAYGWORL - DRI SRIINER - f2&/ MUtV BT » S Nk sEEr B 2k
M E > FTDAMOUDIERAE 28 &5 PR i B 23 0y o 2 B P e i s > H/E
BERnE R B H B ) FLAS IR » RS TR 30 LiminH R {FFR(F T > Model 110
(1OF&)(MOUDI 1) 1] R ionr 77 1€ Fy18 ~ 10 ~ 5.6 ~ 2.5~ 1.8 ~ 1.0 ~ 0.56 ~ 0.32 -
0.18 ~ 0.10 ~ 0.056 52 < 0.056 pm (after filter)Z 1OfEfir I

MOUDI™ Typical Stage

Impaction Plate
with Remowvahle
Foil Substrate and

Clamping Ring

4-1 MOUDI iy & [E & R/ K N & #% & /Y on &2 B (MSP  website,
http://www.mspcorp.com/air_sample.htm) °
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ARWFEAE BTG R & B AR5 A R AU R Fekr - S5 SUFE U EE 100-180 nm -
T P& 56-100 nm Fpkir HYE B2 232 bR AIES U B AU SR <100 nm 2 ki (PMo,) ©
TR =AY S (E MR EE - Hidh—7%& MOUDI AV LIS K 4% IR A FH #
BEVEAK(M1) (Zefluor P5PJ037-047 or Teflo R2PL037-047, Pall Corp., USA) > 559N
& MOUDIs [1EEE L 5 &% Ui s 48 (58 F oL s 4k (Tissuquartz 2500QAT-UP, Pall
Corp., New York, USA)SRUSEERAL » Hrp—& 3SR A SR 4RAY MOUDI » A LI F
HEPA J¢ & iU RL 28 8 (M2) > 2K i 5% I8 4 0 b A 1 SR Ag 0y R & - b U7 A B
Subramanian et al. (2004)51H QBT ZH{Ll » S5—& 49 MOUDI (M3) A LI IEE 35
RS - FTDATR R R AS B & # A MOUDI tf « R 5 £19% MOUDIs H1(M2&3) »
Kl A TR ARFE R /0 HEJ77A8L Subramanian et al. (2004)Fy QBQ AH[E] » Hr
M2 i & i ARA RS AT R R AR i VOCs Z & efIAvARTE » AR/ R R
BT + JEUTAE AR RS R kRS VOCs TUBERR T » DRI EL R kA Mt
FERI By OC=MQ-QBQ (MQ: M3 #&Isg AV — R ASeygdl) 2 M2 & ImEalk b
F b B — R & B n e AR ZE > HI) OC=MQ-QBQ-0.68 (Subramanian et al., 2004) -
3 & Dichots HYJEAECE /770 MOUDIs [ » —&EHEEF R - SaE

%Eﬁiﬂfﬁé& o FTA SR BE IR ANV AR EE > oL R NS -

BEIE

1. SRR RS SN A e ~ S R R ER AN $ESE R AR LR A o AR
BRACER o

2. fEESHR fe O-ring 28 _F—J& N - AR(EFhe—EEiF R » 492 2Hf) -

3. Al RsEaCr BRI N EREREA) -

4. EHPRIE KBEST » FIAHLLT AR IR EER ER IR EO.) » #F O 7 ARCIEHH
G(2EE 8 B RIEEF MR E RN EE - I RENEERER
B B 30 L/min o

5. BRI E > SR IREEERERE R 30 L/min B 2] > ERFECHRER
BERAMA Z R ~ MG ~ R HAMARREE R T MOUDI B HREERCLEER | (R 6-1) -

6. PRI AT 30 rfEFEsCt B A= RAVEEERY " MOUDI BEELEER | (R 6-2)
DIBUHER R B B8 E NEHE 2 A = ENEE -

7. PR R S 2RI R aﬁ%ﬁ“?ﬁzﬁfﬁaﬁ & MOUDI 70| Ehp= >
NOECTRARIE A GRS > ET R/ D — RS TIE  fRREEREZRE
MEREERTHUARN » TR RE - STEBEAE R » STEEEAEIEER 6-1 iy
T30k -

How
L. S PE RN E A SRS -

2. 1£ MOUDI A3 EHZESF (S TTET) fe gt - EZ=GtH SR AT Z ] - 3R
B EE AT RE e

3. FTPAEZEEMICRIPARTRE - & HZEE T E AR 80+5 kPa (BAJJETHRIVINGY 2045
kPa) - BHPARIH -
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4. BIEECsk 2 REEIEME - ERIRE/N 25 Pals QIR IE AR -

b7 ¢
MOUDI #Y55 7 Jz 8 Wif&(0.32 K2 0.18 um)HYIEBEZS B i fdofr 280 BT UE R &
2 30 L/min > {HEREAIHRASE KIF > RIS RIEEAZE(E - KN o] MOUDI fy{Td]
—ER AR R RS A R (FIRIEIERS) » TERENY 7 =R e A RN R
ANV SR BAE A K s B E T AL » — Bl R (8Y 24 /NI B
A) > FIZEBKEOEG S, o B NEEIFEAHE /I > RURIRE ZEIsIEE -

4.1.2 Dichot

& 4-2 FEEiFE PMoos (Coarse particle) 5z PM,s (Fine particle)dE #Eif i 28
Dichotomous (Andersen Model SA-241, Andersen Inc. Georgla USA)EREIEH K
SR EE o Ui A Dichotomous L??Elﬁfaﬁ/}\lj{ﬁ & S i — PMo B HE
AR 10 pm DL EAYHERL - /NP 10 wm HYFRT 2 2 2 TR ME e 1) A AR St Er 22 a5
H1(Virtual Impactor) » Sk PRI P A/ INEY A [ & 48 73 R st - s KRR Az (coarse
particle, 10-2.5 pm)& HH#E AELE T 77 » IWHUR EE/IN1.67 Limin)fY 58 28 [T #2 UK
EAETRAR L 5 BUINTIRIHL(fine particle, < 2.5 pm) AIERFE ORI R - AR EUR 2L
R (15 L/min) Y3 28 [ U ERAE 55— 7 T8k b -

16.67 llmm

TOTAL FLOW, Q

SEALED HOUSING

L1114

ACCELERATION
HOZZLE~

AN

w_{u

AACTIONATION—
ZONE

st o0

COLLECTION="]
NOZZILE

AR ‘K\.‘l'\

1

% 4
Ll d) \ [ SMALL PARTICLE
LARGE PARTICLE | H FLOW -1 @
FLOW, fQ | /|
4] f
H ’
LARGE PARTICLE N, SMALL PARTICLE

COLLECTION FILTER— 1 }—CGLLECTION FILTER

TO FLOWMETER TO FLOWMETER
AND PUMP AND PUMP
1.87 ifmin 16.0 limin

& 4-2 EEIFIE PMioos sz PMy s [ EEEEE 25(Dichotomous, Andersen SA-241)E f& &
F Rt & [ (http:/www.pacwill.ca/dichot.htm) ©

EEIF
1. SetEsdiz s ~ FFE AR asIVBAInHE - AIAELL EE?&?E’\JSEZEE °

2. HsETHIBREANBRET - ZBGBREREAREFANAE NG
/INET EFEEIHALE ¢ B PMas B PMjgas » ?ﬂiﬁ%%ﬁﬁﬁ&?ﬂﬁﬁ,ﬁﬁﬁvf’aﬁ
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3. PRERREIART > KPR Es TR R T AU I RC S5 5 “OF F” -
4. 1 PMy s JEARE (N S TRICFPE BRI EZ/F RS0 BN AR ERRAGEHE B > TR
fEfE e A\ EITHA S E W IEE - SER IRIHEREBR 2 PMio.as JEARE - B

FRESEIRRF PMas Je PMioas FERE[EIRFIEA B EME IR IELBITE & SR
KV EAER TG~
5. g E2 A —{ O-ring > AIDUBERRESES N GILILEEINA > FTLA—E %R

A O-ring S A igfE HARRIE -

6. FIBAFERIMEE - R T U AIRF ] EC ka5 T TR “ON” -

7. fIFAEZERR > PV S 718 - [FIRFECERPRIRIFH R B ELES © PRIEHIEL - £%
BRE I~ EARERST ~ PRiR S BT SR ~ SRS PR AR B ARBR 22 R

" Dichot BUIGERERACHTE | (K 4-3) °

8. MRIEIMIE ~ R RO B IE ISR (2 55 8 B —RUEAE P SRR SREIF T &S
ZIRE > (EH R R SR E R BRI UM & 5 1.67 f 16.7 L/min -

9. BIZEMACHRZERIREHV R 258 E > (EH 2 m LIS (pore size)HYEARIF » SEEATE({E
&Ry 1 ] 2 inch-Hg + MR B EAEEERTE -

10. SOEFHET PRV -

11, BREEHARE] - &E0R4Y 30 D REFRECH R RO SOF T HIZIERY | Dichot J%5 K
S R E LR | (R 4-4) 0 RSO ARESN EEIET &L -

12 PRERIGRHIR SRR - [FIRFECERPREGT R Z ] - % Dichot TFHIE =
/NVOEUT ESRIEE ARG T - TR — R ZHE TR - AR EEEE
RERBERIAVARL - TR KE - STRPRERGER - STRBR/AEIRER 4-4 Y
Jik

Az

B AGZFH AT PR 5 M AR AR G A _EgHEL -

BN getas ATy GRIP AL R FHZRERRR 10 pm DL ERYETEEES) -
FTFAREIR B /D S o7

ALEE E AR 2 %6 -

e R (] T Y R R 2 =P AR
AR E 25 YR EZTIY 23 inch-Hg B > BARAEIR -
BEFIAATAE 60 FOLAAIEZE O -

N kD=

"= =3

EE

l. SR = BIURREE R > BRGS0 IFFER - Rl 8B NEE » M
8555 -

2. PM o Inlet ZE 5 {fi grease °

3. BELor 4R K O-ring FEZRLUHAE » M RIFRREE -
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4. JERACHEE AR AR ERZF > BT AR A -

4.2 JR4Z QA/QC &l

B BRI BRI AUE & Ry IEVE 2 BU=CELIRU N 2 B &8 /IR R ks 2 K
Hr AR - Natg 2 BAEEENN - G—iRIEBAE ER W5 =~ 45k DU I
WA - — R AR SRR AR E B R R AR E D AR IR AR B PR as (1]
WELL 50mm HYERTE S/ NEF) @ B 4msR R AGAR EIGREN &R ED « AWt9TER
BRI IL( H MOUDI K Dichot fif{EES Wi - FHEIHVEAETURE » 655 © 85
FE(Zefluor P5PJ037-047 or Teflo R2PL037-047, Pall Corp., USA) ~ f53%(Tissuquartz
2500QAT-UP, Pall Corp., New York, USA)Jz#uSEiEAR » H o 8m G B ALE R
MOUDI =5 1 Fkir s B RS JH) S FEEE o 4mogiy )7 sUEBLER BRI ~ PR ss
FeH AT ~ TRAMEE  SRHHAIE 4-3 Fiw e

{5/ Dichot £REENF - ISR T2 —E 0 A C F1 F 2B FHE ki
(PMo-2.5) FIAHAH (PMa.s)HYIEAR © BEAMEFRFE Fo S B B % (Lab) 22 ( JFi5(Field)
ARt E S AWM A  (EREZZA -

98/0301M DTA)

9843 H 1 HEREE » [HAMOUDI 1 (Y44 58 FE 4K

98 03 01 @@@e

9843 F 1 FI#AE » {85 2 Dichot 287Kk 55— R H0B4N(BQ)

984E3 H 1 HE#EE - [ FIlADichot 1HYAfHUH # 3 BE TEAR

98 03 01 Lab[T)

B S AR 1 TR 22 AR

U5 AR5 22 1 IR AR

[E4-3 AWt gREHI T o

4.2.1 FEFEIEK
1.

TEARE ARSI ~ MUSMEUHIIFRIER TIRMRERERR ) (R4-5) » SRR
PRERTRAVFTA AR A - FEEERTOEMETTAT M HYREE
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(D) PR - 2241 C -

(2)om FEFZER © 24 /N AR ESR(BAERL C -
Q)P AR 35-45 % -

(4)BEPETZER © 24 /Ny AR RE B LIRSS % 1Y
(5)FFHERFfE] = A/DRY 24 /N -

2. FEERFY

()3 B A AT 2 SIS 30008 - L EUBTRERT S PP A TRVEE <

QYT R T B A 0 g - TR VR ST 2 YA
AT 1 P58 B S L T R B L B R

(3YERBE T4 VTR I SR P A A R R R AR 75 DL » SRS
o

(AYERBERT AR P VBRI RV » (8 IR P RS R ARATRFE -
VEEERBE T e Eh ] — (B ABATT -

()R FEAE P EXRFERAEUT B + S8 R B E T2
BT » 5518 H SRR IE 2 BB ST IR - SHHEBERE : 2%
RS MR R R LA = 6 —0) » DAERE 75 RIS (T A 5 e
et -

(6)ERBERTF SR 4 BV S I MATFY 500972 - MOUDI i S AR
RS TMOUDI i IRATFEE2 | (% 4-6) : Dichot Pl ISR
FAEERSTHER " Dichot i FSAADEATIENE | (R 4-7) -

(TYERHE S5 2 P HIERBE A B S b R » DU S B AT B A 5
;@ 0

(8)EEERBERS LHL T HEREE S OB AR AR 47 BE ST B4R » 1o — H VBB
FRE > 05 RGBS ) (R 4SBT AR R W05 RIS
SeRk + DURRSEIRAR FIEHER (L -

4.2.2 IR

TS AR BB 34T > BT ARSI SR SE =R 900 CHbIE 3 /N » DIFR
RIRRRATRERANARIE - IO FPE - ERZEERIT - TR
FROE AR - TERERS U R I AREA RS AT iR - RS A-18
‘C KA =2 ©

4.2.3 $ATHIRAR
S R AR B BT S AR P B e I AR - MBS B A SN R RS Y B
F o DAN Rty B REAY 20 B -
1. BRI B SSE R BR s A - A 22 SR AR IR -
2. BRI 9 (EEALLY 1.5 inch [BIFLAYEE 5O IR E BT ek | i
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SE1 ~ PR 135 L CERRIU: BR85S T BB AT - ) -

3. TESESERY EERELT 50 /A5viR LUK R i (A b - (e
SIS LRI FRERTR REER - R RSB L) -

4. WSUSHSEI HATIESERS B PERDRRE R 65 °C o MEFTHIRZ 90 29 -

5. BMEERA G 0.25-045 mg 21 » A AR 55 A5 B4R
o KSR R 1 -

6. (TR A ATAE L PR LT 3 T4 -

7. Coating H{ASESE B R FHHLFR | 455 Coating RR ERHE | (R 49) -

43 JEURRZ I BB
431 RS

PR HIRSS CABACIL RS L - SESED AR - 508 kil
BrBRE P DUB BB AR 54 LRSS R TR BT R (K 4-9)
RS 5yHT A BT SR B L RSP R PR - T 2
PUSTHTSRAR » LU SR e

4.3.2 JEERTIE R AR

ARy E A —5& MOUDI HyASL At/ Ecsa th b se e M=ot i1
B TR T 0 S B RVAIIEARGS T OB E (R - E B T
AT 3T - SSE AR AR US> (EMEEEN - [HEEERRATRE T
O] > DRI SRR 34 - DIBIRY TR ¢+ 172 &5 TP b See b s i st
MR LB T EBRT T 12 BHATIFE = M TR T - PIEIFIZE:
SERRFPE > FPEBREFR 2R AE T/ IVOERE - I - SEERMIRE Y
#T -

o eI AR D) B (5 R P BT )88 > V) M RYIBSRZACIPE - T AR DI
ZEEBl > BERZFER e E i EX S EEE - ERKGEENIAR
AU B o AEEARE A v PR s E FF R T BRI RO B - ]
pesE B A B LB HEEE TRAEA T HRE L » iR an R I E AT R/ N2
s o DAMECRAR Snf R B e B -
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% 4-1 MOUDI FRAETHIEZ08%5: -

MOUDI 3348 &
dh X5 TLHEE THREE
e MOUDI o] cmH0 | & mH.0
& D) I cmH0 | #&%__ @mH0
F 1 cmH:0 | F 1 mH-0
g ig/ek i B+ o B
¥ Faf At
£ 3] i -
MRS mmHg - C
T 2
*’-‘Eiiﬁﬁ . E=Qh-'|ﬂll__lr-'u|{T_r}(FuJ 1
BE S TR L= inHyO
AR R W Oaa= std L/min
Qur=0FPSTN298760) AT HEH H RO
RERERAT = m’, od= Q= At
HHWERE - W . W= . W= . Wa= . Wi . W=
Wie= . Wi - Wig= . Wa= . Wae= . Wiar= mg
Bk ¥ W Wa= We= We= Wa= Wes=
Wees Wi - W= . Weg= . Wew= Woe=______mgz
Phis W, =W - W;
W= . W= . W . Wu= . W War=
Wae= . War= . Was= . Was= . Wair= . Wnar= mg
3— H.:.l .EKCTCAF}:“rﬂ :u:]. ﬂjfl"m MgJ'IlII.} T!.'{%:!‘#JHPMm = PI'\'I'J 5
Co= . CF . Cr= . G= , e , Cs= . G . C=
Ce= .C= . C= . Car= .Mz . PMy=
i3 ] 1] 213 4 3 ] 7 ] 9 10 After
Cot(um) | 18 | 10|56 (25 18| 10 | 056 |032)0.18( 01 |0056( =0.056
%
i iE -
HWAE EHE
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7 4-2 MOUDI R0 8%% -

MOUDI & % % 4% p g
MOUDI 1 MOUDI 2
(/4 AR TERAL AR TARL =2
(cmHg) (inHg) (inHg) (inHg)
%z
FH¥
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7% 4-3 Dichot BII5EC8EFE -

DichotIf.H3e 4k %

e h o s
BUORE R

TQc= 16.7 [(Pa/Pc)(Tc/Ta)]*? ;
TSP,CSP =m(TQc,CQc) +b

il p # d p

M 5r fe iR | m= , b= , TFR= L/min
PMio.2.5i8 A (ID) B ERE | m= , b= , CFR= L/min
PM.5i #4(ID) RN X LTS V) T SO
B AP (P REA) /] TETT T e A= iR sd=_
HAPER(p L) /o F 1 PR AL | P Ny

B R4 Pa _ mmHg | 5 ETa C, K

e it pF enCQe= 1.67 [(Pa/Pc)(Tc/Ta)]™

& £ 3 (FVstd)

m

FVstd=TVstd-CVstd

1 B 4 TSP % L TSP T 35(T) T 5% 0 F (TQa)
£ B 45 chCSP # % 4 CSP (] T yo4e 5 £ (CQa)
TQa,CQa=1/m{[ 3(I)]-b}
BEEMEA (TVa)=TQaxAt= L/min F ik b £ (Qa)= L/min
i HEREHE (CVa)=CQaxAt= L/min FQa=TQa - CQa
Hphit
1 R R A (Vstd) ¢ 2R 28 £ 88 (TVstd) m® ;e in B A (CVstd) m’
TVstd,CVstd=(Va)(107) (Ej (%j

Ta )\ 760

3

Filter Weight :

I L (We) mg Aok E(We) mg
RALWY____me AL WD me
i ¢ (Mc) mg £ £ (Mo) e
3
PM,, Concentration ug/m? (Mf +Mc)(10°)
TVstd
3
PM, 5 Concentration ug/m’ (Mf/0.9)(10°)
TVstd
TSP: iin & 53 % 28 CSP: fuim 53 % 2%
Hir:
e T'E‘—‘—Fl‘ : % P '%f :
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% 4-4 Dichot J¥ T R K RO BRI EBIRC IR -

Feivp P

Dichot 3+ %

i

CFRIRRE R A

P R (PF/A)

T(C)

Dichot 1 Dichot 2

Pra s . 7 3 N 7 g 7 =
RH(%) | Sing#F+ | fin g+ | REdFs | mnd s 7

% R % R % R % R

By
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*4-5 JRARERERIR -

v F %

s ¥ (ID)

ERELERT A

18 S5

RH%

BRT

A~ p

Hp pE R

Bdp
R

e f’e‘—*ﬁ
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BRI AR B SR o o B

7 4-6 MOUDI i TS ARFPEE AL -

pEPPERT(E/7 /D /pF)

MOUDLjg A =€ 74k % R c %
Dpso 58 ShiR A % | , X ) ; . 8
(um) T8 A (ID) HR 1
18 o
%
10 LT
is
5.6 T
i$
2.5 LT
s
1.8 Tl
is
1.0 L
is
0.56 LT
i$
0.32 Tl
i$
0.18 L
is
0.1 L
i$
<0.1 LT
i$
A AR
Labl LT
%
Lab2 kL
i$
Field1 EL
i$
Field2 w
i$
e T MOUDIL#%%.
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= 4-7 Dichot (I IS AE B ATFR 030 %2 -

Dichot® i * 4%

iARAE st

pEPPERT(E/Y /P /pF)
BIER C, %

g ¥ (ID)

=X

H# ik

[N
it

g
-]

.

—
G

Je

f
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¢

i3

f
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f
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i3
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7 4-8 JEARESEEUHEE -

B | HEP Y B HFHRHE [ HERiE PokE &
I a5 (ID)
# 8. | dd/mm/yy | hh:mm->hh:mm (mg) (mg) (mg)
B RA pHp/RERE fotk g A pYp/pER
Ao
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% 4-9 $ESEIEAR Coating HifAFEEETEES -

pPHPRER(E/ /PP
§ BIER C, %

e

48 {6 A Coating # {8 =& e 4k

=X

S (ID) 1 2 3 4 s 2 | o

coating

ek
o e

i3

|

[

[

.

o

[

|

i3

—
¢

|

i3

—
¢

|

i3

[

Ji

|

[

Ji

|

—
Car

Ji

|

—
Car

.

o

—
Car

.

o

—
Car

.

o

—
¢

.

o

—
¢

.

o

—
¢

.

o

—
¢
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44 B EES]

(B M BEERBS I LI ~ IR 155 RS TR T s A - AR AR
SRR F AT DL SR -

QBRI RE L o A SRR > EEB R G RERAETE o DL Ak
BRSEEBRIRL  HaRR IR -

()42

| EEREEEITE o AT MR SRR B T I B RAT » SRR
FAETEIATHT > JE /s L R T BRSPS F R TE S g DAY -

2. FrHIEREZE A (Field blank) AR FE RIS —SILHRBERAR — LM (THRBERTFTEE - 5185
7% [ AR TR L SRR B » SEMERRE SR E O (T HREE - IUHZE (R4t
RS B BR 7R [ > SRR R BTN PR 2508 5 ng B > ol
S > JET AR -

3. HrH B %72 [ (Laboratory blank) I AR FE RIS EREE IR AR — e (T HREERTTT
o AE BRI B S 22 R AL B R A S T R B TR
HTEEEE DLfE B BB 2 - SRR AR FREE 55 5 ng B » Zomibfe il
S5 [ET IR -

(AVHREE SR ~ JRACE B S B A R TR IE SR I
5% -

(5 VHRRE 23 44 ST S (KA 7 2 5 P 1 R 23 R (S 2 T M A e
R P T S (R -
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5. RIEREFF R RS
5.1 73t R IE
. BEE/VEPRRERIE—X
2. DU E EE BRI RE — R IERAS S S K A #iE
3. RPEREMATZAERWE Ll E > FI5ER R ER -

5.2 MOUDIR ER IFEEBIE T

1. Fim B AlREsER(4. 1.1 &) -

& MOUDI A #% FizzUi E5T -

SLRRE RS R -

e HZZE B MOUDI H RS -

IS TRASHRA - ( NFROVEE B 10 inch-H,0 » SE#FEERYR 2 A/NY T MOUDI

MERIEECEEE | (R 5-1)  [FIFtEcs: FREEEE -

6. MEMETRELSTRIE FFRAE Sy 10~ 20 ~ 30 ~ 40 ~ 50 Fz 60 > AfECHk S B EARE
B R & 7 K0S 30 L/min (49 35 L/min) - S BHZREIFHITRLTA 1 738
R EHEPIEE

7. EHEUERE 5 K 6 INENE R IL B Z= AR B R F RN (kR 60~ 50~ 40
30 ~ 20 K 10 > ECpr¥ER Bl -

8. HUM KR ZFMHEEER TR E -

9. FIFH&RMEET - th R ESERZN 2R > MR GEEE AR 0.990

10. PEEEE B MR TR R R &1 S E R AR 0 R &
bLi - WEMHZETRLE 3 % DN - BREENHKIE -

ook wn

% 5-2 iy MOUDI EELRERIEECRR - BRWIEE AR A i IRl <RAVIE
Tl - 5 BRI IE 2 BR AT ARCIERN&R - FrRISHY R B S A R B IR BT 2R
B3 % DIER; > QUSRS MR IR IR IE R 4R - — A G
PRERIFHYATE 30 L/min {F &SR IERYEAZEL - SRR ES -/ N R BAE R
— R DR BB E PR AR 2 % DA -

RIEFE
L RRSEHESHAT T REESI(P,)
2. HIAS(S- DRt BRI R0

Qc - Qdisire(?;OL/min)[%J[%j (5'1)

3. RO RIRIERHS FIRVEER A5 - STRFRFERA M REEEE -
4. RIS AR R 6 T RE A E G RE M E -
5. MR EEREASFUTRANR30 L/min -
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5.3 Dichot}fi ERIE A SR 7

5.3.1 4455 2RSIE(Total flow)

1. PR HEVRZ R AR E S MU A ERE W85 A Dichot -

2. % Dichot HFYERIE A1 Jz PM,o I E2E51¢ Dichot HU T » A —E RIAVHEHARS
EAJRAEEE PM o ETEERSEE A LS -

3. i Dichot FYEEJRFT B » SRR ESEME S 7ri /ot -

4. Bt IeRIE - BT REER4.1.2) -

5. AR o BT R O — AR ET o Dichot 4R B IERVAHEE
WIEl 5-1()Ff7

6. R EINE T4 60 % M5 S (k4 A 1.67 L/min) ©

7. BEORENZTHZEL 90 % WEE  sispAREF IR ER " Dichot £/
BB IERCERTR | (R 5-3)

8. BCPRRCIENFRE RIS ~ RS ~ BT ~ BREREsER IR RO T HIZIE

9. EHELEE 7> BRF T =T 80 % ~ 60 % ~ 50 % ~ 35 % ~ 20 % LSRR E
STHYREE > REFEHZE 12-19 L/min -

10. FIFZEEG AP T 2SR E R 2R MR (% AR m BIEEE b IEA
F5-3 -

5.3.2 AR ERIE(Coarse flow)

1. Dichot if)fit EFCIERVAHAE A E S-1(b)FR o R BB G IEBATEI R » difE
FINE SR - ERBREE T L —lEs » Bt A Bz
B -

2. ¥ Dichot FVEEJFTT R > FRERESEME 5 /i /ot -

3. BHER BN F T2 5 16.7 L/min BY & & GLRTAR SR IESEINEEE) -

4. FRURENFTIHZEL 90 % WEE » Sl ARESTIVRENT 6-3 -

5. 531 B T BRSSP 80 % ~ 60 % ~ 50 % ~ 35 % ~ 20 % 0 ECEEM

FomERTHVEEE - MEFEE 1.4-1.9 L/min -
- MR A S F T 2B E R ERVAR TER % R RER m BIElEE b I AR
531 e

(o)

RIEFE
L RRSEHESHAT T REESI(P,)
2. HIAS(S- DR BRI R(0)

T .P
Qc = Qdesire(16.7 0r1.67 L/ min) [(FC)(FQ)]OS (5-2)

3. i O WIEIFIERA FIRY AR A (S-3) - STRFARREAFETZIE TSPERES
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FEE(E) K CSPOIR &/ F T EME) °
TSP,CSP = m(TQc,CQc) + b (5-3)
4. FIFH-FHVSH R R i 2 e S S E A -
5. BRFEESREIREER R 16.7 L/min » MR EFFTRET S 1.67 L/min -
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% 5-1 MOUDI ZBE i B8R IESLHRE -

MOUDI &5 ERIEALiFFE
NO. PREAE inH 0 55 1 X | NEREEZE inH,0 55 12X SFEA S Limin
F2X P B2
1
2
3
4
5
6
7
8
HEA - EFRREIER SR A R=
BIEAR . TERRIEREGR AT R=
SERE T BETT - mmHg
BN it -
DI o L
40
35
g 30
S 25
sl 20
¥z
we 15
= 10
5
0
0O 10 20 30 40 50 60 70 &80 90 100
& % (inch-H,O)
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7 5-2 MOUDI BB S IERL#E °
MOUDI L7 M IEACHERR

MOUDI %g5% : dd/mm/yy
iR R / /
REBESy:_ mmHg e T
PEREEE

NEREREE

AR ITEQL)=

2 Ay T, L
RIEH AR ESE R E Q)= 0,=0. (7)(;)

% Difference(D)z% x100% =

D EEEIELS % T Lk
gEel: o of

HEANR FZAA

317



BRI ORY E B R o o b 3

7% 5-3 Dichot BREEES 2B IERCERTE -

Dichot{z It &4+ %

p Ay # A p e :E_ x
i m= , b= m= , b=

)
™
=i
Il
—
&
=

Kt = =

mmHg

ERSIRTES = R A () F R MAR ¥ Qa(L/min)

o

LR gk
(%3 %)

~+\'
iy
B
Ik
ke
v

).
SR
=
~~
—
SN

F 44 o~ F Qa(L/min)

80%

65%

50%

35%

20%

FHRERDE EAEM % (Qe: X-$h > L Y-$ih).

@Bong im= b r= feii g im= b= r=

(TQo): s R R R 3% RE(TSP): (CQo): s e R B FS % LA (CSP):

R pEeniin £ (TQe)= 16.7 [(Pa/Pc)(Tc/Ta)]™ 5 42 £ (CQc)= 1.67 [(Pa/Pc)(Tc/Ta)]™

TSP,CSP = m(TQe,CQc) + b

Hir

i&i%% : %ﬁ;ﬁ :
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7% 5-4 Dichot SRAGE5 BERLF R AL

b 8%

Dichot BEELfT EMIERCERTR

i dd/mm/yy
8L e - / /
KeBEJy:__ mmHg B C

DUEREE R BT BEBERS IE. TQa=16.7 L/min, CQa=1.67 L/min

BE R S B4R R (TO0)= TQc = 16.7(25) (L)
Ta Pc

v g A ZEDA A B — T; Pa 0.5

REIE 4R FE AR 2 (CQc)= COc = 1.67[(;)(?)]

TSP,CSP = m(7Qc, CQOc) +b
TSPAEREF i ERE  CSPUREIF i EBs
AFR BRI E(TOb)=

AFR BRI R E(COb)=

16.7 - TOb

% TDifference (TD)= x100% =

1.67—COb

% CDifference (CD)= x100% =

TD H1 CD ZH[EFFFE7 % DINA HEHE

yraEy mye=3 mE

HEANR FIZE

fhist
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(2)

Callbration
Adaptive —|
Device

e ko B =

Fine Flow

2 ’
.. )
Coarse [~ I Total
Fiow E g Flow
Hotametar [=] =1 Rotzmeter
pig =2 =)
L]
Calibration
Adaptive —
Device
N e
¢ kin g
Coarse Flow
Disconneét 353 mm (3/8 In)
0.0, tubing and Install
Swagelok cap
== 1= 0
Partlculate filter
Instailed on @ @ | I .
9,53 mm (3/8 In} N e
-0.0. tubing Coarse g g Total
Flow = = Flow
| Rotameter E g FRotameler
: ®

5-1 Dichotomous HY/RERE R BRIEESRENE » (&R ERIE 5 (bHRIR

o

il

320



b 8%

6. SRR
6.1 BT

ABHERATIRFT A SRR T T AT A iR - S -
ELROAT B TR » NIEAA4S1I0C |- SFRTHRas kR AOa MR
FHTSHT © AOEEBRAFNE AT SARREET » EEHHET 6 Rt
I » ERARIENS - T SCHRAy e -

225 #OK UL MOUDI HE (TR SREES A ISR KL B
AR AR © ETEE R EEET A RRRER - K
B (S RINRE T » PSS — 2512 (SAT MR T SCBATE0 - Bt
ARSI T 9 B« AL B (MR T PR R R (IS5 » B
TR EL O R B R T~ e B T LM R R -

B

AJ7EBAR KA BE > 41 F ~ Cl ~NO; ~SOs” ~Na' ~ NHy'
K"~ Mg®" ~ Ca®" bl o A7 55 (BRI B S > 3k A B R 2 (R B 3%
TEAR > B 100 pL FREniEEE K 10 uS / em 2 ELI(Full - scale) 2 858 {HH]
22 EDHIFRPR AT 0.05 ~ 0.5 pg/m’ o

THE

L (E (TR A B M T MRS R TP - ¥ S 03 5 MR T 2
T - — A TR KB BB RE R T LIS -

2. SHRBRRAIZ R - JER B RRIE - T LI

3. B SHESILRARRE BB S A - IR B T TR T - A
T AT K B AT /) + (R B HIETE -

4 BT M AR E LA B TSR T - FTR IR RSB A
= o

5. FRAnARGE ~ BT ROk Rt 2 an RS RO AR R 5
A o BT REA I B R RO o P B AR R FEE (R Y -

SR

1. B FEiTE - BFEF AR - FRinEEs - (ReEE - IFIEEE - Bk rEihE - B
FEfiE 2 EE SN R R ALsF s BiE /& > Hrl$eft 1 £ 5mL/min &)
BRI E K 1400 2 6900 kpa HYERJTEGE N S PSS 2 FRIRRLE -

2. [EEETIEEtt - R — M FE7E(Styrene divinylbenzene — based) (&
RN EA EELM E Z ETERE C1 > SOS K NO ARFZ4y
BERSRE -

3. (ReEEN - BlgE AMEEMET © FAUREEITE B 5 48 - (R
JE [5E FHEAME 1% FE F #0)
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4. fIHISEE - BIGRET CHABIRE A B - R I S S B A s A
ACEEHYIURE - BCH DA SAIHISEEGE D) -
5. BREEFIRAZATT & NYIEAIE
a.  JEACRST 1 20x25cm (8 8inx 101in) °
b. JEARZABERERTE ¢ 18 cm x 23 em (B¢ 7in x 9 in) e
c. A ¢ BEEEARAME - AoRElEERE - DIEEREME B
6. JEAK © AEFPHIYIZ 0.45 pm FLEE -
7. R E[EFEZE 0.001 mg o
8. MR ¢ AN SRR EAR -

L)
1 SAEPK © AERFAY) 2 BT /KA 8K - 108E 0.45 pm FLIIEARAETE - DU
RHEFEEM - HEEEE 0.1 pS/em LUNE -
2. BEHAER
a. BRI - BRI T 5 0.336 g (4 mM) ZERFE SR 0.424 g (4 mM)
Z KRNk WPAEEPKESRE 1L -
b. iRBZ il - RERINER I AR 0.143 g (1.7 mM) Z R ER iR 0.191 g (1.8
mM) 7 SEKE S /K WLERIAKE RS2 1L -
c. BRI EEs o BEE I 2 Rk e lc e -
3. PSR 0 0.025 N : FifE 2.8 mL JREAME E 4 L SRS IR s Z AN ER
% o
4. PRAEREMIAR > 1000 mg / L ¢ HUER 9-1 prsI 2 R GREER DL B2 F4) - 1t
105 C #2858 8 /NIf & » 2B R TYI| 2 sl BEHUH & » Rl a8 a i sl K
TR 1 Lo ARl orer L E A - SO E B IR R IR IR I Z A
RECRFER -
5. RENREIAR - ICBEE 2 B —BURGIRAE T DR - 0 S HRAEH AR
10mL > % 100 mL SR - FCBpEE —BOR ST TEE/R(100 mg /L) -
6. MR EARAE TIRAR + RPN RIE - RAERE AR R & RS
i [E VAR TIRAR -

FRER BEdatiiF

WAL RRTRG  12-48 /NIR(XY 21.6~86.4 m ZERE A BEIEAR o HEDOERZLUE
AL KFEE-18 CEITOR T » B X EHRERIAERDRRURFE LURE 2310.3°C K
MHEHRIZE(RH) 40£5% TR > LAV PRI 50 % > HIBYR-EER 100 mL
Fast o JIARESUK 30 mL - AGEE N EEHT - IABEEKEREZKE 5
PR AEHL 60 7758 - AT RIR - A IR AR Tt A T BT o3 3 AT
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iz

(—) FRaEsE

1. FTRABE TR E R - RS IR (EY 1 ~ 2 mL / min B0 & HasE
s(H) B2 BABEZTEESCR -

2. SRECEEC(INES > EESOEAE 10 £ 30 ps ZfH o (EEEEE 15 2 20 min
BRENES ZEFESR  BRHEFIVRR - BENEE 2 (RAEE -

3. PAEAIFIESBITEL 2.5 F 3 mL/ min (SRS EERE) -

() ImE R B

L. EASEE VRS eV IIRESR > FERPE BRI T - S8 ARy
[l R—E M8 AIleRE e > T RUEM: -

2. (REBFPNPEEE TR > BCBpcE &R R AR TR - A (AR
A o i B AR AR — (B ZEARE S R DA F i B4R - m(RIRELA
INPFEHIPTREE B YT A MR PR(MDL) » i R B R (S8 AB Ry AP st
J& o WAREEIRZ RIS L ~ R EREE R B AR Bl (4 - 4B SR
PR T 2 AR B AR -

(=) BB KB

QUEE 2t DEFFRRAIARE - o EmiEdn) - BHEEE 2
(Sample Loop)Ritk ini T ARRAnAERS » A B FEER Sl B S mohian - BEhE AR Gn
ApEHARE > (iR mBEREE R AR BT - WHORESE - EiREEE
SRS HRESCRKEHIRTEET 228 -

(79) 22 9 5k

SHERAER » FIER ST ~ 8 2 25 B84 » (E A B R BE i 28 B o -
(F) 7755 HIRRER

ARAZE 2 735 RIRRPR(MDL) 27 B (451 3 4000145~ MDL {E{F B Tafl >
MDL 1§ » FAsEIK i W EcEdey 7 (@RI - (HEDEE R e MDL {#
T 1E S %7 S BB 5B ST EE > LIS E T R R -

T AR R E A B - (4B 7 IS R 7 RS EEEEAL - W57
MABCELEEEEE > F ~ Cl ~ NO; J SO,° ey » Bd#E4lizK 30 mL » DU
TR ESELE 60 47881%  FRLIBETEITEHIE - Na" ~ NHy ~ K"~ Mg & Ca**
O S wI Nl w7 o (=

FH A A4S SR )7 2 I RR RS - s e (S®) ~ EAE(R 22 (S) A1 7 A (e HITRRFE
(MDL){J 5 E41F
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oo B2
§'=— ZX2 e (6-1)
S=(s?)"? i ) (6-2)
MDL =38 (6-3)

#aE MOUDI K Dichotomous %Tj«m =57 R B 16.7 LPM(24 /NG ERAERETE B 24
L)Ed 30 LPM(24 /NI IREERERE By 43.2 m’) - FESFUREE 24 /NI% 7 i U P I 2 ()
xR (ZEHE 30 mL) -

R

M = BT R pris thH AR 20 Rl IR ERR A > i
HEFRE > STEITR MK EETRE G (ppb) » FHURZ ez (L) > ACKS
SINTRE ST EFERSTEET 2 B Wi (ng) - TEPREERGRIN . FABLEAEHE Qut (m) &
IEEET > R B2 RO KOS B T SRR Cy (ng/m’) > 3R
o

W,=C,xV, (6-4)
w
o/ — _
€7, xix10° (6-5)

Horft Cy Ry ohiL /K Vel T 58 R (ng/m’) - W R I RBR SRR BE 2 3 T i
FTPIER (ng) > C R/ KRR TE/KH R S EE(ppb , ng/l) » V) RZEHURAGTA
(L) > Qg Myt as Z SRAa PR Re U R (L/min) > t Ry PRAKHFH](min) -

[EEEE-F# (lonic equilibrium)

fefZ b (ion ratio) 1V E & Ffe i & ERE (ARG HE &5 25
FE(C)&R » HEAAER - (Dinate At TEHE -2 S0 REE T QZIFRN
MEE MRS HVEE - DIII o éE R 2 fl(5E - (258 FEh M AZEE AT 0.8-1.2 2
] o KB MR- i ss R BA BN TG B AR M o sTERUR R A ik
The - GEE T2 EERE > STREAFT ¢

= [Na]/23+[NH*"]/18+[K]/39.1+[Mg*"]/12+[Ca**]/20 (6-6)
= [F)/19+[C17/35.5+[NO5]/62+[SO,*]/48 (6-7)
Ion ratio=A/C or C/A (6-8)
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o B E#
1. MEHETRER

AEFZELL 1000 mg/L Y F ~Cl ~NOs ~ SO Rl T2 Ty(High Purity,
U.S.A)ZSE K. 100 mg/L fiJ Na™ ~ NH," ~ K™ ~ Mg®" ~ Ca*™ JEAF5EET-fE%E F(High
Purity, U.S. A > 1E Rl R4 ARG A0 - B R4S > 2/ DA
ATEREDRE ZAEAR(NEEZEAZE) » mES 2B GEERNSER
0.995 - Ex B4R ETIEELTHT > HL10 ~ 40 ~ 80 ppb (ug/L) » 1FRmE A
BFE > BB TEHEEREE EREEIS% N - AIFRARESITRER B
JHE B ER RS - HAHEHRAERE AN A (6-9)F

E=(|C,—C.|/C)x100% (6-9)
Hrph E %R (%) » Ca BE IR (ppb) > Co FICE EE (ppb) ©

2. ZEABRIHT

Ry T HESRMUE R R PR R 2 A T bR 54, » IR ZE 3
T st eE a2 T —EZE At ot - ZHEREELT=
T ©RF 30 mL A/ AMUEMASEIZZH - DURIIUEZEEA 30 mL 847K
AR HEREZH - MUEHREEA 30 mL BAKIARISZE 3 RAR RS
ZEH - BTN E G R/ KA R 30 708 - HLIEET TR AR > BIAT
ABZEHE

3. RSN IZERCHTE |

RSB AU IR IR - AWTFTEZE BRI — S RE 2 e hn - 3t
5] AR B R RE s e /KO A HL 60 7o - B DA T i e A2 L Al e
ae A EEER

4. SWEEHIEET
AW R E IR G E - PR SRR - ERt B AR ST ST AR Y h
EEH] -

6.2 SBT3

W& T & = DARE R & BE 418 51 (ICP-MS, Elan 6100, Perkin ElmerTM
SCIEX, USA)Z 73 #r » H IR S LI 7% bas (Nebulizer) 51 M ZE HUR &8 % bR 3%
HLEGA RIS » RIPRR ST 2 AEB(Aerosol )i ik 22 BB 4% (Plasma) 1
B2 2% > &H— 2V ZBE ~ o~ IR TL/EE LS RIE - BESEF 0
LRIV EERET - FA M E 22 5 A {Hi i S sEE(Mass spectrometer) > Bl
' & 777 %% (Mass-analyzen) i 257 & E {57 b (Mass-to-charge  ratios) it~ LAf#AT
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& - HLUETER LU - WETZ TR ZEMRER - AR A TR
EEITES - 2P AR WG MEZ TR - INIERUER & ETE
REA TR ~ (SRS S AR AR DAV -

B ERALE R ZATG DR IEK(10 ppb,Mg, Cu, Rh, Cd, In, Ce, Ba, Pb,
and U, Perkin Elmer) S0 ERE G S5 HUIAN - i EARE R 2T R FRE/R (1000 ppm
Stock Solution, Merck)jit & ~ BEALGARFE 288 & RIE Z RIS » S59NREIRE
B R I ATEE SRR E L RO HIEIR VS AT E 2B B A (SRM1648)
Kl 53 AT PSR i (In) B S s BRI - TR b22 B RIE FARTIRR S URI s B B i
YRS -

S LA RS & A B A A TLAT AL~ Fe » Na Mg~ K~ Ca ~ Sr»
Ba~Ti~Mn~Co~Ni~Cu~Zn~Mo~Cd-~Sn~Sb~TI~Pb~V-Cr~As~Y~
Se~ Ge » Rb ~ Cs ~ J Ga FMEICLE > DAV SIHSHAT TR -

-

7 6-1 ICP-MS Sy 28 -

Nebulizer Gas Flow Rate(L/min) 0.87

RF Power(Watts) 1200

Lens Voltage (Volts) 7.75
Analog Stage Voltage (Volts) -1900

Pulse Stage Voltage(Volts) 800

Scanning Mode Peak Hopping
Dwell Time (ms) 100
Detector Mode Dual (Pulse & Analog)
/& QA/QC

I FrEWEBRENLRELAI H 2 ER -

2. FRESEAEIRADL)MA ng/L KEAL > /05 3 i HEHEUE IDL —LARTF
&C#% o IDL fRELEE T 7 JGEUEIZE HIAR > DI 3 B 2R R ERR -

3. AEEBNLZE H IR o E = R R E AR T U7 AENISR(MDL) - H
Hr izt MOUDI HYE-AR RS & o7 il Fy 5 & 50 T2 J7 KAV - 3lf . EL# T W
A E R SR R TR AR R - R 3.3.1 -

4. iR T/RENANARE S E TR Z SEER - ERm T T ERETR
ZIEHIREERE R E AR PR LA (EHE5R 30% L0 Ny > AlaJRES AR
BERE > Fes ZAHE MR R & A E HERE Z 88 A 1ossE - &34 EaliFiP
R > AR MY le A E B AR mES R R A - E e AT E
SRZE HIEIR T Z NEEAE(S S - MR HEES AR I5EAE (Analytical performance)/g
SRS S > S E Rz AR T 2 AR SRR R IR IR
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10.

11.

b 8%

B SE > BIELUEFTA ST T - a3 52 o IR RE L
FBRNZ% o WEERETGRES WO B E 5 s
e L (S 9R S R R R 2 B ) (B SRR > MRS TR FEAR R =0 PR
SR EVETERE » DURERIR RIS T 5oy - MRS o AR (S
VB B R R R IR MO TR SRR W SRR B R
AT > WISEEE — IO TR AN R EVE THE RS » BIVEEE kfRreis
P B B PR (S SR PO P 5 A B AR 2 T AR (S SRR 30 %L
J: o

5 12 /NSRBI ST BUTEERRE TS TR T TE BT
€ « FR TSR 5 02 A TR S 84 UMM > BUEREE e
AE RS ERE

RS S TS > RS R ST DN THEEET > (FRLE S
SR FARE R - EHESITBEEAEETE  RoEE
o MES Y THE Y T R E . TS SE EATE SS9 B 5y
LR RS TE TR P R B ARSI 2 T -

BEREEE

A DU B82S T BT A RO TR B -

BT 10 {EEES: » ZELU S B S s A B4R 28 AR TR B A K -
SN AESTEE SRR - AL PR AR T R AR -

C AR B HESLAR 2 SIS B MR/ NABCEUE > 10% » B RILMEE IE53MH7 -
RS % > BEA AR EGHEITATETERS I RIESK « 5246 &
SV M B AR AE R T - 2B L I F S 7 B E 2 i S A ok
53T -

D. fHETEZ MBS AEME/NR 2 2 MDL {4 - E# B E428 CH{E AN

2 £z MDL fEH% » DVERG SR R R IS % 2 2 K SR B 45T -

AL 822 (14907 3 B R HE T A I S B B A S T B AR 2 5y - BHNE

— MRS STHIE - BV BEREED 2 A A 0 B

JEGSE R R S B AR PR T o J73R28 (A Sl B S S BRAE A )38

FRAETTZS (T ERAE o G BATE RS S ks - 4B B 4 F B2 B TR Y > FDASE

RS WIAR TS TOMT o SPWT B EFERTE I ~ (LR RE - e Bk

BRI E S -

B = R L (LCS)E LB IR S B > Rl B T2 ~ JHIE R iR

FEHEfToT - FE R E Ve 20 (B E BT —(E B i i sy

1 o

[E—HEZEL 20 {EHE S —REESHT - EEIERERE > 5 FEE

BRI EEITEESN « BRI AT S SRR RE 100 22

FEETT S > a2 M BT 45 7 A B AT £20% B o

T8 2 i e S R S R R i A i > EL[E[CRIEAE 75~125%

TS A B 5T A IR o AR > [ R R A A

BN o RS DRI B AT DR R B A SRR SUE - IR
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A E P AP IR T E B TAE -
12, FRFEHIE
WA bn T ATV Z TR TS AR B SR MRS RN - BT RTH R A A RS 2 A
HIFEREZ HEEE - —RIMNE > B 5 2o EERRR AT
ERZE=EEE 10%LL Bk - QA ge S84 TR sEMETHEUE - [F— 28 23R
frandt - 2/0& 20 (Al s A (ERR R DIt e A IR E M E -
13. HTEEAE S 5 SRM1648 -
AHFE {5 A NIST SRM 1648 FEAE S an i Ry e A BmeB OB o B 2 (95 - At
2 I MAEARI RO M iR BB (& ICP-MS i Z i » HASRCEMERE B
MR AIFR 3.2.1 « Al HAEFEAHEST ICP-MS 7371ty - fn EAR BT {% - el
T SRM1648 JH LA » [EIWCRMIAZTEAE 1004109 LA A e oA > A=
Hroot - —EBata oM - & 15 2 20 AL - DJHF AT SRM1648 -
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7. QA/QC TR
7.1 JBAKFEE

WITEHXRREE A AEERE RITERTEH » 855 EREEZEEFE] ng
DI - SR EFE VAR E & 22 BT +2 png DAINE BT TR R IVFEE - AT
EASIZE I R AT HE R FEEE BRI IR AR A LR HA B AR ZE 1 B BE 22 2R e U EEE o
LM RERAE AT IR EM & TR R B s IR ZE A EFE B » DI E R
BEAVEARFEE &Sy - SRENE RN ERE NIRIEZE HEE BRI RV E
A HAEE3 ug AN ©

7.2 BTG T

RIFERTER & 2 R AGk: B KS M REmtETRdy - 2R BT AT
SrRT 0 B RN i s Ayl T &5 (IC, Ton Chromatography, Model 120, Dionex
corp., California, USA) » FLA 2t/ E 11 Fy TonPac AS12A » [5HEF 0 i E L Fy
TonPac CS12 » 43 HTHYEEF-EE F ~ CI' ~ NO3 ~ SO~ ~ Na" ~ NH, "~ K* ~ Mg*" ~ Ca*"
BT - [2BET AT LL 2.7 mM NayCOs / 0.3 mM NaHCO; {E Ryt Jei » Hralik in
EMEN:FIEE) - AR HIHIES TR HoCOs (KAEEEMERE - REFEER TS (2 &
EETEEERE > DESEMMSR - FERRE R 1.5 mL/min ; fif5EE247
HIILL 20 mM H kg% (Methane sulfonic acid)fE f 26 » =Rl & 1 mL/min o

ae B E# QA/QC
ERE T REV

AIAZESHE F - CI~ NOy ~ SO~ Na™ ~ NH, - K™~ Mg B Ca” S i
LTS L1000 mg/L BY F ~Cl ~NOs ~ SO4” SE&F2EEF1E4 Fy(High Purity,
U.S.A)ZE R, 100 mg/L fiJ Na™ ~ NH," ~ K™ ~ Mg®" ~ Ca*™ JE&F5EEF-fE%E 5(High
Purity, U.S.A AR 1 Rl EARICELGEF DR R » RIGF O E AR IC B Ry 13
5~10~20~40 50~ 60 ~ 80 ~ 100 ppb (ng/L) L AHLREHIEELESD - JEABET RN
oo T EDEMELR - WIBAUKE MG EaE 8 e e S A THES
Ieo & 7-1 B R RIGELAREIISE R o AW R iiE PMs BT DL 10 BERE
TESHE PMo.1 R BC Y — MR DA e P U SR BB T LR = (W PM o~ PMys)
FTLAFE ST L g gt PMyo ~ PMos RIFRAY/K I ROEE T- 506 - L& BT 2 MR 4R
R*EVERTA 0.995 o F20RE A3 ATRT » HL 10 ~ 40 ~ 80 ppb ( pg/L) AEE#E G707 -
E BB ERE » WEMGEGEREA S-SR EEEELI5%DL
N RIwtake 435 E R BRIVAEFIEERELR - —IER NSl g
THEBUEIRELR - 3 7-1 HHEREZWEGER  SRERE - TSR =
F0-6.78 ZE 4.49% > SEFEEEIEIAL] 5% K] -
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1'4’(106 1 1 1 1 1 l.leoﬁ 1 1 1 1 1
. b A F' E A Cl' L
1.2x10" y =13021x + 5824 B 1.0x10° y =10553x + 3778 -
Lox10° 1 R2=0.998 R2=0.998 L
Ux h =
4 8.0x10° -
£ 8.0x10° - £ 1 i
H H .
< 1 = 6.0x10° -
£ 6.0x10° - 2 4 L
. 1 4.0x10° -
UX h =
2.0x10° n 2.0x10° -
0.0x10° T T T T T 0.0x10" T T T T
0 40 80 120 0 40 80 120
ion concentration (ppb) ion concentration (ppb)
2.5x10° 1 1 1 1 1 1.0x10° 1 1 1 1 1
A 50 ] 4 Na A
s y =2031x+3079 N s | — v =8640x+13883 R
20x10° | —— 42 U908 8.0x10 R2=0.997
S 1.5x10° = = S 6.0x10° = -
H H
E E
& 1.0x10° - &~ 4.0x10° - -
5.0x10" - - 2.0x10° -
0.0x10° T 0.0x10" T T T T T
0 40 80 120 0 40 80 120
ion concentration (ppb) ion concentration (ppb)
8.0x10° 1 1 1 1 1 2.0x10° 1 1 1 1 1
s K | & e
y = 6090x-3152 . y = 16675x-5743
6.0x10° R2=(0.998 A | 1.6x10° -1 _R2=1 -
g 5 12x10° -
<
Z 4.0x10° - =
g g
= & 8.0x10° -
2.0x10° - .
4.0x10° o
0.0x10" T T T T T 0.0x10" T T T T T
0 40 80 120 0 40 80 120

*7-1 BB

ion concentration (ppb)

—

ion concentration (ppb)

Peak area

Peak area

Peak area

6.0x10°

5.0x10°

4.0x10°

3.0x10°

2.0x10°

1.0x10°

0.0x10°

6.0x10°

5.0x10°

4.0x10°

3.0x10°

2.0x10°

1.0x10°

0.0x10°

1.2x10°

1.0x10°

8.0x10°

6.0x10°

4.0x10°

2.0x10°

0.0x10°

1 1 1 1 1
4 a NO;
-1 y =5316x + 4264 =
E R2=0.998
1 1 1 1 1
0 40 80 120
ion concentration (ppb)
1 1 1 1 1
4 & NH/
- y =5670x+16825 -
J R2=0.999
1 1 1 1 1
0 40 80 120
ion concentration (ppb)
1 1 1 1 1
J A Cal+
= y =11124x+13773 -
4 R2=0.998
1
0 40 80 120

ion concentration (ppb)

7-1 ZHEFAIRRELS (DL 2012/10/15 Fyf3l)

AL 2012/10/29 Fyf3)

10ppb

40ppb

80ppb

(ppb)

(o)

(ppb)

(%)

BT MRS BADRA MHEEE BRI HER

(ppb) 7Z2=(%)

NO;
SO~

10.24
10.26
9.7
9.41
10.45
10.41
10.32
9.84
9.88

2.42
2.64
-2.95
-5.95
4.49
4.13
3.24
-1.63
-1.24

38.99
40.1
37.98
41.2
37.29
39.22
38.89
40.83
39.99

-2.52
0.26
-5.04
3.01

-6.78
-1.96
-2.76
2.08

-0.03

78.19
80.37
78
77.2
79.99
79.7
81.21
80.42
81.02

-2.26
0.47
-2.51
-3.5
-0.01
-0.38
1.52
0.53
1.27
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T A IR

AWFE 2 75 AR R A & &4 2 MDL {E{E FTH AL 2 MDL {H - FI]
AR EC B SRR i > S T SE R L EICHIE B 2 3 (A R 2 (S)R1 & MDL
B - & 7-2 R&#e 2 J7A M ARSRPR K #A% MOUDI k2 Dichotomous ERFELE 7>
BB 16.7 L/min(24 /NIFFEREERSFE F 24 m3)E’i\1 30 L/min (24 /NEFFREERETE fy 43.2
m’) » FEFUEREE 24 /NI R U R > (DRI PR (E R 30 mL) -

R 72 BT Z T A AR

F Cl NO; S04~ Na' NH," K Mg™" Ca™

T 2pgl 2pgl 2pgl lpgl  lpgl 2pgl 2pgl 2pgl 2pgl

1 1.93 1.91 2.18 1.02 103 205 248 205 219

2 216 215 215 1.08 1.04 229 249 206 225

3 222 213 2.2 1.01 107 206 2.1 209  2.18

4 212 205 222 1.09 115 222 211 2.11 2.13

5 2.2 2.16 2 0.96 115 227 210 214 220

6 1.84 213 2 0.9 112 230 209 248 224

7 208 221 1.85 1.03 114 228 203 222 233

Ave. 208 2.1 2.09 1.01 110 221 220 216 222

S.D. 0.14 010 014 007 005 0.1 0.19 015  0.06

T;LL 043 030 041 020 016 033 058 045  0.19
MOUDI*

Lg/Nm?  0:0003 0.00021 0.00029 0.00014 0.00011 0.00023 0.00041 0.00031 0.00013

;E;ﬁf 0.00053 0.00037 0.00052 0.00025 0.00020 0.00041 0.00073 0.00056 0.00024

Dichotomous BAMOUDI &3&7R @ ZHUE 30 mL » BRELHE 7T A 5516.7 L/min B30
L/min » $REE24 /NEEZ EDHIRE -

AT

* 73 RZEARmNEZGER < B2 HE & ND > J7AZEHAVEREUR » K
HR O AE VEBE T BRI B Y 0.5 pe/L (ppbw) » BB = ZE RIS - FrA #E Ty
TR EERY 1.0 pg/L - B2 A HU(E — AR BRI A B - R rh oyl 238 = (E Ik
HUHEGER - SERBUNREIEARZ A R EREZEHE > HLL CI ~ NO;y »
SO4” ~Na' J Ca®'#i5 » FIB{EME(KH 3.0 ppbw » JEALZ 3 SFEEM B EGIIT A -

LL Cass et al. (2000)f£ 0N {EHD & & AR I BRER SR » B ERoR A
KPR E R LT R 1.5 pg/m’ 27 (R T 24/ NRE > BRI 3R 30 L/min »
AR AR ATUT SRR VORI A 65 ng > BUHE: 0.5 % CRSAGIRIAVEE T B EEEBIA S LIt (E
)R 0.17 ug JAA 30 mL GRS B TRELY Ry 5.7 ppbw (AR A T RE Ky
0.0075 pg/m®) » AHFFELALLIE ME R 28 (1 B BRITBRAE B K 5 ppb KA LR A 8
TR BRI - AP ERIIFREIR IR 5 R AN -
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% 7-3 ZEARmmMHEEER - (BEAL © ppbw)

o wE A BR=E HIBZEA b= S22
TH  ZEH ZEH (B n=28) (Filin=24) (773 n=24)
F ND ND ND 0.31 ND ND
Cr ND ND ND 1.23 0.82 0.86
NO5 ND 038 0.88 2.57 2.14 1.95
SO, ND 041 0.96 2.89 2.60 1.81
Na' ND ND 0.35 1.10 1.49 1.45
NH," ND ND ND 0.37 ND ND
K" ND ND ND 0.83 0.56 ND
Mg ND ND 0.56 1.72 0.98 1.06
Ca* ND 0.1 0.74 2.39 1.01 1.09
7.3 TR

KFFEER ICP-MS 43473 7L Al~Fe~Na~Mg-K-~Ca~Sr~Ba~Ti~
Mn~Co~Ni~Cu~Zn~Mo~Cd~Sn~Sb~TI-Pb~V-~Cr~As~Y ~Se- Ge-~
Rb ~ Cs ~ J Ga H{EITE @ i FENRELRAIE 7-5 Fs > 1 QA/QC 45541
% 7-5 Fi - HGEREUR | AT i Eer 2 R (EE(K s 0.997 5 #85 ICP-MS
Z I BAREACV)IH H H H 0 Ri% 2 #ilE Ky 0.5~8.9 Y% (B Hill#iE £ 0~10 %) ; 745
i = AR TH H HAERL(CCV) H rmts 2 #ulE By 0.7~8.7 %(EHl#HiE F 0~10 %) ; EHHE
7y M P HE RPD 7 #i[E £y 0.4~16.5 Y%(E Hl#EiE Sy 0~20 %) 5 BRI H H B
SR I B 81.5~116.3 % (& HITEELE 75~125 %): SR05MH7IE B EEUCR 2 e £
84.4~123.0 Y% (EHIHI[E Ky 75~125 %) - %25 ICP-AES Z i E&ER(ICVIHEHHEH
RIS TR 9.3 & 5.2 %(EHIEIE Sy 0~10 %) 5 Frétn =4 H H R (CCV)H
TR A Es 1.3 Fe 1.1 %(EHIEIE Ry 0~10 %) 5 EE 3 H77H HEH RPD 7355 9.2
J2 8.5 %(E IR Fy 0~20 %) ; A% 3 HrPE H E[OUE57 71 £y 95.4 Kz 100.8 Yo(E il
HE Sy 75~125 %) 5 IR B EEER R Ry 82.2 f 84.6 %(E Hil#ELE fy
75~125 %) °

) Na S Si
Ratio(Y) Ratio(Y) Ratio(Y)
800 6.0E+03 3.0E+06
y=0.507x + 48.085 SOE403 |- y =41899x +98.544 2.5E406 y =225037x +9538.6
600 = ) - 2
R=099%9 40E+03 | R’ = 0.9968 208406 |- R=09%96
400 30E403 1.SE+06 [
w0 | 20E+03 1.0E+06 [
10E+03 [ SOE+0S
0 ! ! ' ' ' 0.0E+00 0.0E+00
0 200 400 600 800 1000 1200 0 s 10 15 0 5 10 15
Cone.(X) ppb Conc.(X) ppb Conc.(X) ppb
Ratio(Y) Mg ; Al »
Ratio(Y) Ratio(Y) K
400 500 600
y= 0-{326X +3.8232 400 | y=038050+ 76048 y=0.4152x + 66,741
300 | R=0.9992 R?=0.9992 R?=0.9999
300 | 400
200 F
200
200 F
100 100 F
0 0 0
0 200 400 600 800 1000 1200 0 200 400 600 800 1000 1200 0 200 400 600 800 1000 1200
Conc.(X) ppb Cone.(X) ppb Conc.(X) ppb
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Ratio(Y) Ca Ratio(Y) Ti Ratio(Y) Cr
2.0 5 10
¥=0.0014x + 0.0434 ¥=0.0421x + 00271 y=0.066x + 0.1044
L5 R”=0.9994 A R7=09998 1 R?=0.9997
3 6
1.0
2 4
s
03 I 2
0.0 0 : 0 : :
0 200 400 600 800 1000 1200 0 20 40 60 80 100 120 0 20 40 60 80 100 120
Conc.(X) ppb Conc.(X) ppb Conc.(X) ppb
Ratio(Y) Mn Ratio(Y) Fe Ratio(Y) Ni
100 20 20
y=0.7317x + 04554 y =0.0114x + 0.7266 y=0.1475x + 0.1584
80 1 R?=0.9981 15 R2=0.99%9 5 b R?=0.9996
60
10 10 r
40
5
0t : 3
0 : : 0 0 :
0 20 40 60 80 100 120 0 200 400 600 800 1000 1200 0 20 40 60 80 100 120
Conc.(X) ppb Conc.(X) ppb Conc.(X) ppb
Ratio(Y) Cu Ratio(Y) 7n Ratio(Y) Sr
500 100 80
y=0.3348x + 2.632 y =0.0721x + 0.0465 y=0.5921x - 0.4321
400 R?= 09993 80 R?=09979 60 T R?=09979
300 60
40 T
200 40 r
100 2 0
0 0 0 : :
0 200 400 600 800 1000 1200 0 200 400 600 800 1000 1200 0 20 40 60 80 100 120
Cone.(X) ppb Conc.(X) ppb Cone.(X) ppb
Ratio(Y) Ag Ratio(Y) Cd Ratio(Y) Pb
50 8 30
y =0.2564x - 0.2093 y=0.0561x +0.0013 y=0.277x +0.0847
40 ) 2 2
R”=0.9998 6 R’=1 R’=1
20 r
30
4
20
10 r
10 1 2
0 : 0 0 : :
0 20 40 60 80 100 120 0 20 40 60 80 100 120 0 20 40 60 80 100 120
Cone.(X) ppb Cone.(X) ppb Cone.(X) ppb

7-5 BB FOTRE T Z ImEREGER -

R 7-5 BRI R N & ITE 2 JTA R RIRRIREAE SR - 3 7-6 A M k5T
Tiél:l °

% 7-5 JEEHIMPR(MDL) > B fir Fy ng/m’ -

If filtrated air volume = 5 m®

If filtrated air volume = 50 m’

MOUDI
Zefluor
P5PJ037&0
(n=6)

Dichot
Pall
R2PL047

(n=3)

MOUDI
Pall R2PL047
(n=2)

MOUDI
Zefluor
P5PJ037&0
(n=6)

Dichot
Pall
R2PL047

(n=3)

MOUDI
Pall R2PL047
(n=2)

Al 37

17 39

3.7

1.7 3.9

Fe 22

4.9 48

2.2

0.5 4.8

Na 99

35 41

9.9

3.5 4.1

Mg 4.0

4.0 2.2

0.4

0.4 0.2
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K 46 30 17 4.6 3.0 1.7
Ca 51 40 35 5.1 4.0 3.5
Sr 24 1.5 0.1 0.2 0.15 0.01
Ba 16 4.6 1.7 1.6 0.5 0.2
Ti 2.0 1.8 2.2 0.2 0.18 0.22
Mn 0.4 0.2 0.6 0.04 0.02 0.06
Co 0.06 0.1 0.1 0.006 0.01 0.01
Ni 0.7 0.5 0.9 0.07 0.05 0.09
Cu 0.7 0.4 0.6 0.07 0.04 0.06
Zn 20 4.2 1.7 2.0 0.42 0.17
Mo 0.2 0.01 0.2 0.02 0.00 0.02
Cd 0.50 0.001 0.2 0.050 0.00 0.02
Sn 5.0 0.5 20 0.5 0.05 2.05
Sb 0.10 0.3 0.13 0.0 0.026 0.013
Tl <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
Pb 0.2 0.8 0.2 0.02 0.08 0.02
\Y 0.04 0.004 0.1 0.004 0.000 0.012
Cr 1.6 1.0 1.0 0.2 0.10 0.10
As 0.50 0.35 0.003 0.050 0.035 <0.001
Y 0.2 0.09 0.003 0.02 0.01 <0.001
Se 0.04 0.09 0.2 0.004 0.01 0.02
Zr 1.0 0.5 0.4 0.10 0.05 0.04
Nb 1.00 1.2 0.07 0.10 0.12 0.01
Ge 0.2 0.09 0.07 0.02 0.009 0.007
Ga 1.2 0.5 0.1 0.1 0.05 0.01

% 7-6 17A4E AL NIST SRM1648 &R - Bk AEHE(E S (-

Certified value Accuracy (%) |Precision (%)
(ng/g) (n=5) (n=5)
Al 34200 96 3
Fe 39100 95 1
Na 4250 102 3
Mg 8000 98 2
K 10500 95 3
Ca" 53810 108 2
Sr’ 237 92 2
Ba 737 99 2
Ti 4000 97 2
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Mn 786 100 3
Co 18 95 4
Ni 82 105 4
Cu 609 92 1
Zn 4760 96 3

Mo’ 15 107 5
Cd 75 95 3
Sn’ 124 108 4
Sb 45 103 1
TI" 1.9 125 3
Pb 6550 93 2
\% 127 100 1
Cr 403 93 1
As" 99 108 1
Y’ 13 115 4
Se 27 105 8
7r 128 108 5

Nb" 29 102 4
Ge' 12 118 4
Rb’ 52 92 3
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Armospheric ultrafine partides (UPs or P ) werne imvestigated at the noadside of Syvefu road in Hsinchu
aty, in the Syueshan highway tunnel in Tapei and in the NTU Experimeniz] Forest in Mantou, Taiwan A
OVPL (TS 39%) and three MOUDE (MEP 110) were collocaied to determine the number and mass
ameenirations of the Py, simultaneously. The filier samples were further znalyzed for arganic @rbon
(0T, element carbon (EC), watersaluble jons and trace elements. Taking into acoumt the OC antifac
of PMg, good chemi @l mas s closure (ratioof the remnstrocted chemical mass io the gravimetric] mass of
PMis) wax o/bizi ned with an unknown pereentage of 106, 2652 and 37 78 at the road side, tunnel and forest,
respectively. The unexplained ma=s was attribuied to aerosol water in this study. The antifd at the
roadside, tunne and the forest Pia; mass was found to be 25 high as 516 = 107, 200 + 543 and
856 + 1845 repecively. Findly, the effective demsity of the roadside, tunnel and forest PMg,
msnhlﬁdhamdmﬂ:rﬂihddﬂnﬁu]spdﬂiﬂn:ﬂ”mdhh:]AS.L‘HuﬂL‘Z!;m"’.
respectively, which was in good agresment with that obiined by using the method of Spencer et d
(2007 | Based on these results, it i foresseghle that the number mncentration of the SMPE canbe mn-
weried using the effective d ens ity determined by Spenceretal (2007 ) for the neal time mezsurement of the

P concentration.

& X008 Esevier Lid. All rights ressrved.

L Introdisction

Reseanchvers have Nownd ssocia ons between e adverse e alth
effects and the exposure of uirafine particles (UPs or PMoa)
(Donaldson et al, 20032; Oberdirsterer al_, 2005) which also could
influence the wshility, global climate and participate the atmo-
spiveric clve mistry | Seindeld and Pandis 1998 ) These adverse effects
of UPs oould be attribasted to their small €ze, dgh nember concen-
tration 25 well 2 bounded elementaljorganic carbon, sulfate
elements and PAH (polyeyclic aromatic hydmo ons) on them
Therefore, it is very important to mexssre the mas and dvemical
Speeries comcentrations of PMg , sccurately 1o asmess thee effects

The partide density is an important physical propey of pari-
cles, which can be calculsted sooonding to chemical compos tion of
particles (MdMurmry e al, 2002) However, it is often difficull o
obitain the composition of panicles sccurately, especially LIPs, due
o 15 chemical complesity and the formation of OC anifact which
leads toermor on determining the oncentration of POC (partiad ate

* Cosrespodading Jufhes Tel: 555 3573 1580; Coc 586 3 5T Tas6
E-muatil aiflrers ool reve s oo v (C-] )

1362-B 08 — see iront mamer O 2005 Floevier Lod Al dghis reueres
iz 0L 0 O . ek O Dl
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organic carbon) The OC artifsct is resulted from the adsorption of
gaseoes OC or the vol atilization from the collected partides on the
fHter (Chen et al, ssbmirted Tor publcation; Terpin et sl 2000) In
our previous study ((hen et al submitted lor publication), the
artifact was commected adequately by using the QB (Quans Belvind
Quartz) and QBT {Quartz Behind Teflon) methods proposed by
Subramanian ot a1 (2004 and good chemical mass closure {ratio of
the recondructed chemical mass to the gravimetrical mass) for
PMg: was olvtained

Thee densty can be wsed to deternmine the el onship berween
the Stokoes and serodynamic diameers and is obtained by taking
the ratio of the gravimetric mass to the measured volume (@lo-
lated from size disribution) Stein et al (1994) used the DMA
{differentisl mobility anaheer-impacer technique developed by
Kelly amd Mchurry (1992 ) to measure the dendty of 01-0.25 pm
atmospleric particles in Maadview, A7 They fownd that the density
ranged from LGD 10 179 g em™? and tended 1o decrease with
inreasing relstive humidity. It is important to nobe that the
combined messurement of mobility (SMPS, Model 3936, TS Inc,
MN, USA) and serodynamic diameters (impacior, MOUDI, Model
110, MEP Corp., MM, LISA) yields particle densty only if the particles
are spherical. However, most of the stmosphenc paricles ane
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The Influence of Relative Humidity on Nanoparticle
Concentration and Particle Mass Distribution Measurements

by the MOUDI

Sheng-Chieh Chen,' Chuen-Jinn Tsai,' Hong-Dar Chen,’ Cheng-Yu Huang,!

and Gwo-Dong Roam”

\Instirute of Environmental Engineering, National Chigo Tung University, Hsinchu, Taiwan
*Environmental Analysis Laboratory, Environmental Protection Adminisiration, Taoysan, Taiwan

A humidity control system was operated upstream of two collo-
cated MOUDIs émicre-orifice uniform deposit impactors) for sam-
pling ambient aerosol particles, Gne MOUDI used silicone-grease-
conted aluminum foils (ALs) as the impaction subsirates and was
considered as the reference impactor, while the other used rnconted
Als or uncoated Teflon filters {T¥s) as the impaction substrates
for quantifying the effect of different relative humidities (RHs}
and impaction substrates on the PM,, concentrations and mass
distributions of ambient PMs. Test results showed that decreasing
RH in general increased particle hounee from uncoated substrates
with the hounce from uncoated ALs being more severe than that
from uncoated TFs. Particle bounce did not influence the overali
mass distribution of ambient fine particles when RE ranged be-
tween 40% and 80%, whereas it led to undersampling of particles
greater than 2.5 pm in aerodynamic diameter severely. Oversam-
pling of PMy; occurred by as much as 95%~180% or 25%-55%
when the MOUDI used uncoated ALs or TFs, respectively, as RH
was reduced from 50% to 25%. Particle hounce was found io be
negligible, and PM,,; and PM,; could be sampled accurately with
less than 5% error at the RH of 75%-80% or 63%—86% when
wnconted ALs or THFs were wsed, respectively.

INTROBUCTION

Both ambient uluwafine particles (UFPs) and engineered
nanoparticles (NPs) may pose health risks (o human beings
when they are inhaled or ingested, UFPs and NPs are veferred 10
as PMy;, or particles with diameter smaller than 0.1 g, in this
study. NPs induce lung injory because of their ability to gener-
ate reactive oxygen spectes. Using the RAW 264.7 phagocytic

Received 21 July 2010; accepted 22 December 2010,
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cell line to compare the cellular effects of ambient UFPs with
four other engincered NPs, it was found that ambient UFPs and
engineered cationic polystyrene NPs showed clear evidence of
cellular toxicity as compared to the other engineered NPs, Am-
bient UFPs had an additionat effect to induce proinflammatory
responses (Xia el al. 2000} Therefore, it 5 Hnportant 10 un-
derstand the poliutant sources of NPs and adopt proper control
measures {0 avoid human exposare to both UFPs and engineered
NEs.

The micro-orifice uniform deposit impactor (MOUDI, MSP
Corp., Shoreview, MN, USA) is one of the most commonly
used devices for sampling NPs (Chow and Watson 20073, The
mass concentration of NPs determined by gravimelric analysis
and species concentration determined by subsequent chemical
analysis help identify the pollutant sources {(Cass et al. 2000},
Uncoated substrates provide minimom interference to chemical
analysis of collected samples. However, ambient solid particles
may bounce easily when impacting the uncoated substrates or
previously deposited particles {Tsal and Cheng 1995). Particles
that bounce from the upper npactor stages o the Jower stages
with smaller cutsizes will lead s overestimation of particle mass
concentrations in the lower stages. Applying a sticky substance
or Jow viscosity oil on the substrates was recommended 1o re-
duce bounace (Gulijk et al, 2003; Pak et al., 1992; Turner and
Hering 1987}, but interference with the chemical analysis of
particulate organic carbon could ocear. Besides, using a sticky
substance would be ineffective tn high-temperature sampling
(Cheng and Yeh 1979). Mareover, evaporation ol oi] and subse-
quent adsorption by filters may also oceur, which create errors in
determining particle mass and chemical species concentrations.
Thus, uncoated substrates sometimes are used in fiekd sampling
studies, and this could be the reason why the MOUD! over-
sampled PMy ) severely as compared o the calcutated PV,
concentrations from the scaning mobility particle sizer (SMPS)
Jata {Khlystov et al. 2004; Shen et at, 2002).

Ambient aerosol particles are known 1o be hygroscopic due
to the presence of tnorganic salts and organic acid, leading to
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Source profiles

Fine particles (PM; 5} and nanoparticles (PMg ) were sampled using Dichotomous sampler and MOUDI,
respectively, in Xueshan Tunnel, Taiwan. Eight carbon fractions were analyzed using IMPROVE thermal-
optical reflectance (TOR) method. The concentrations of different temperature carbon fractions
(OC1—-0C4, EC1-EC3) in both PMy s and PMpy were measured and the correlations between OC and EC
were discussed. Results showed that the ratios of OC/EC were 1.26 and 0.67 for PM3z5 and PMgy, respec-
tively. The concentration of EC1 was found to be more abundant than other elemental carbon fractions in
PM ;5. while the most abundant EC fraction in PMpy was found io be ECZ. The variation of contributions for
elemental carbon fractions was different among PM; s and PMgy samples, which was partly owing to the
metal catalysts for soot oxidation. The correlations between char-EC and soot-EC showed that char-EC
dominated EC in PM; 5 while soot-EC dominated EC in PMpy. Using eight individual carbon fractions, the

gasoline and diesel source profiles of PMp, and PM; 5 were extracted and analyzed with the positive matrix

factorization (PMF) method.

1. Introduction

Carbonaceous aerosol, including elemental carbon (EC, a chem-
ical structure similar to impure graphite} and organic carbon (OC,
a large variety of organic compounds) (Seinfeld and Pandis, 1998),
are important components of the atmospheric aerosol due to its
impacts on global climate, health effects and pollution in environ-
ment. Many studies focused on carbonaceous aerosel in recent years
{e.g IPCC, 2001; Ye et al, 2003; Cao et al, 2004, 2005; Han et al,
2008; Zhang et al, 2007}, The methods for the determination of
OC and EC have been introduced and developed (Novakov, 1981;
Chow et al., 1993, 2001; Fung et al,, 2002; Cachier et al,, 1989a;
Hitzenberger et al, 1996; Birch and Cary, 1996; Lavanchy et al,
1999; Watson et al., 2005} in which the thermal-optical reflectance
(TOR) method has been applied in many studies (e.g. Cap et al., 2003;
Chow et al., 1993, 2004a}. The differentiation of carbon fractions
using the TOR method was reliable and gave relatively clear chemical
and physical entities for different carbon parts (Han et al, 2009),

* Corresponding author. Tel:: + 886 3 573 1880, fax: +886 3 572 7835,
E-mail address: citsai@mailnciuedu tw (C-) Tsaijh

Crown Copyright @ 2010 Published by Elsevier Ltd. All rights reserved.

although some metal catalysts and ions might decrease the activity
energy of soot in the analysis process and some water soluble
organic carbon were found not to evolve in OC oxidization steps
{Novakov and Corrigan, 1995: Yu et al., 2002).

According to the IMPROVE protocol of the TOR method, eight
carbon fractions can be defined {Chow et al, 1993, 2004a} including
0C1-0C4, OF and EC1-EC3. EC can be divided further into char-EC
{EC1-0P}and soot-EC{EC2 + EC3) {Han et al., 2007). Char-EC, formed
at relatively low combustion temperatures, are larger particles. Soot-
EC is formed at higher temperatures with tens of nanometers in size
in which primary particles cluster together into loose agglomerates.
The eight carbon fractions, char-EC and seot-EC have heen utilized for
the source apportionment of fine particles (Cao et al., 2005, 2006;
Ho et al, 2003; Kim et al, 2003, 2004; Han et al., 2009}, which
indicated they were the effective indicators for source identification.
Until now, these studies were mostly conducted for fine particles but
not nanoparticles (Shen et al,, 2007, 2009; Zhang et al., 2009).

This study investigated the eight carbon fractions in a highway
tunnel where gasoline and diesel vehicles are the two most major
emission sources, Gasoline and diesel vehicle emissions could
be separated with their high carbon fractions concentrations whose

1352-2310/% — see front matter Crown Copyright 2 2010 Published by Elievier Ltd. All rights reserved,
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The Influence of Relative Humidity on Nanoparticle
Concentration and Particle Mass Distribution Measurements

by the MOUDI

Sheng-Chieh Chen,' Chuen-Jinn Tsai,' Hong-Dar Chen,’ Cheng-Yu Huang,!

and Gwo-Dong Roam”

\Instirute of Environmental Engineering, National Chigo Tung University, Hsinchu, Taiwan
*Environmental Analysis Laboratory, Environmental Protection Adminisiration, Taoysan, Taiwan

A humidity control system was operated upstream of two collo-
cated MOUDIs émicre-orifice uniform deposit impactors) for sam-
pling ambient aerosol particles, Gne MOUDI used silicone-grease-
conted aluminum foils (ALs) as the impaction subsirates and was
considered as the reference impactor, while the other used rnconted
Als or uncoated Teflon filters {T¥s) as the impaction substrates
for quantifying the effect of different relative humidities (RHs}
and impaction substrates on the PM,, concentrations and mass
distributions of ambient PMs. Test results showed that decreasing
RH in general increased particle hounee from uncoated substrates
with the hounce from uncoated ALs being more severe than that
from uncoated TFs. Particle bounce did not influence the overali
mass distribution of ambient fine particles when RE ranged be-
tween 40% and 80%, whereas it led to undersampling of particles
greater than 2.5 pm in aerodynamic diameter severely. Oversam-
pling of PMy; occurred by as much as 95%~180% or 25%-55%
when the MOUDI used uncoated ALs or TFs, respectively, as RH
was reduced from 50% to 25%. Particle hounce was found io be
negligible, and PM,,; and PM,; could be sampled accurately with
less than 5% error at the RH of 75%-80% or 63%—86% when
wnconted ALs or THFs were wsed, respectively.

INTROBUCTION

Both ambient uluwafine particles (UFPs) and engineered
nanoparticles (NPs) may pose health risks (o human beings
when they are inhaled or ingested, UFPs and NPs are veferred 10
as PMy;, or particles with diameter smaller than 0.1 g, in this
study. NPs induce lung injory because of their ability to gener-
ate reactive oxygen spectes. Using the RAW 264.7 phagocytic

Received 21 July 2010; accepted 22 December 2010,
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cell line to compare the cellular effects of ambient UFPs with
four other engincered NPs, it was found that ambient UFPs and
engineered cationic polystyrene NPs showed clear evidence of
cellular toxicity as compared to the other engineered NPs, Am-
bient UFPs had an additionat effect to induce proinflammatory
responses (Xia el al. 2000} Therefore, it 5 Hnportant 10 un-
derstand the poliutant sources of NPs and adopt proper control
measures {0 avoid human exposare to both UFPs and engineered
NEs.

The micro-orifice uniform deposit impactor (MOUDI, MSP
Corp., Shoreview, MN, USA) is one of the most commonly
used devices for sampling NPs (Chow and Watson 20073, The
mass concentration of NPs determined by gravimelric analysis
and species concentration determined by subsequent chemical
analysis help identify the pollutant sources {(Cass et al. 2000},
Uncoated substrates provide minimom interference to chemical
analysis of collected samples. However, ambient solid particles
may bounce easily when impacting the uncoated substrates or
previously deposited particles {Tsal and Cheng 1995). Particles
that bounce from the upper npactor stages o the Jower stages
with smaller cutsizes will lead s overestimation of particle mass
concentrations in the lower stages. Applying a sticky substance
or Jow viscosity oil on the substrates was recommended 1o re-
duce bounace (Gulijk et al, 2003; Pak et al., 1992; Turner and
Hering 1987}, but interference with the chemical analysis of
particulate organic carbon could ocear. Besides, using a sticky
substance would be ineffective tn high-temperature sampling
(Cheng and Yeh 1979). Mareover, evaporation ol oi] and subse-
quent adsorption by filters may also oceur, which create errors in
determining particle mass and chemical species concentrations.
Thus, uncoated substrates sometimes are used in fiekd sampling
studies, and this could be the reason why the MOUD! over-
sampled PMy ) severely as compared o the calcutated PV,
concentrations from the scaning mobility particle sizer (SMPS)
Jata {Khlystov et al. 2004; Shen et at, 2002).

Ambient aerosol particles are known 1o be hygroscopic due
to the presence of tnorganic salts and organic acid, leading to
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Dust transport from non-East Asian sources to the North Pacific
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Jen-Ping Chen," and Yi-Tang Huang"
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[1] Itis generally thought that East Asia dominates the sup-
ply of eolian dust to the North Pacific. Here we show the
first data-based evidence of dust primarily from non-East
Asian sources even during March 2010 when a super dust
storm from East Asia struck the western Pacific. Chem-
ical charactetistics of aerosol samples collected at a high-
mountain site in Taiwan show variable mputs from eolian
dust and biomass burning. From backward frajectory analy-
ses, satellite observation and model simulation, dust origins
can be traced to the Middle East and North Africa, sug-
gesting an integrated source from the global dust belt. Our
global model results demonstrate that dust deposition in
the North Pacific is primarily contributed by non-East Asian
sources with an eastward decrease along the Westetlies.
Citation: Hsu, §.-C., et al. (2012), Dust transport from non-East
Asian sources to the North Pacific, Geophys. Res. Lett., 39,
112804, doi:10.1029/2012GL051962.

1. Introduction

[2] In addition to greenhouse gases, acrosol particles can
exert a profound impact on the Earth’s climate by affecting
the radiative balance of the atmosphere. Climate change
would in turn result in the feedback effects on the production
and transpott of dust [Prospere and Lamb, 2003].

[3] Dust storms occur frequently in northern and western
China, which are also more frequent in the spring, with 58%
of the annual events observed in April [Sun et al, 2001].
However, East Asia contributes a relatively small portion
(~4%) of the global dust emission (~2500 Tg/year)
[Mahowald et al., 2010]. Therefore, it is debatable whether
East Asia alone can constitute a sufficient source for dust
deposition in the North Pacific as has been generally thought
[e.g., Rea, 1994]. Model simulations often suggested a
substantial provenance from North Africa and Central Asia
[e.g., Tanaka and Chiba, 2006], accounting for larger than
half of the total dust deposition over the North Pacific,

*Research Center for Environmental Changes, Academia Sinica, Taipei,
Taiwan.

Institute of Earth Sciences, Academia Sinica, Taipei, Taiwan.

*Department of Earth and Atmospheric Sciences, Cornell University,
Ithaca, New York, USA.

“Department of Atmospheric Sciences, National Taiwan University,
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STnstitute of Environmental Engineering, National Chiao Tung University,
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STnstitute of Oceanography, National Taiwan University, Taipei, Taiwan.
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although most models still cannot accurately catch the spa-
tial pattern in the tropical North Pacific [Jickells et al,
2005]. Uno et al. [2009] recently confirmed that dust
raised over Taklimakan Desert can be transported one full
circle around the globe in 13 days, mostly confined within a
fixed layer of 8-10 km high. By analogy, dust from sources
more distant than East Asia may be transported eastward to
the North Pacific, thus supporting the model results. In
addition to information gathered from remote sensing and
modeling, data-based study is urgently needed to address
this all-important issue. We have collected such data in
Taiwan, described as follows.

2. Materials and Methods

[4] The composition of free tropospheric aerosols has
been monitored at Mt. Lulin at a daily resolution since
March 2010. Located in mountainous central Taiwan
(23°28'07"N, 120°52'25"E; 2862 m) (Figure S1 in the
auxiliary material), the station falls in the regime of the
prevailing westerly winds, especially during the springtime,
and it is the only subtropical high-elevation atmospheric
observation station between the Asian Continent and the
Pacific Ocean.! Aerosol samples were collected by two
high-volume TSP samplers using two types of filters (8" x
10"), Whatman®41 cellulose and pre-baked PALL Pallflex
tissuquartz. Upon collection, the filters were analyzed non-
destructively for 2!°Pb and "Be by ~-ray spectrometry. Each
cellulose filter was then analyzed for biomass-burning
potassium (Kgg), elemental carbon (EC), organic carbon
(OC), metals (Al, Ca) and soluble ionic species (SO;~,
NO3, NHJ).

[s] The HYSPLIT trajectory model driven by the NCEP
GDAS was used to trace the origins of air masses. The
‘WREF/Chem (Ver.3.1) tracer model was employed to simu-
late long-range transport of episodic dust originated from
areas recorded in the SYNOP (surface synoptic observa-
tions) reports. The tracer concentration was assigned to
50,000 units per day at each reported dusty location during
3-5 March 2010 (Figure S2). The meteorological initial and
boundary conditions were obtained at 6-hour intervals and
run for ten days from 00 UTC 3-13 March, 2010. Source
apportionment studies, where only one source is activated,
were conducted using the Model of Atmospheric Transport
and Chemistty (MATCH) forced by NCEP/NCAR winds
with the Dust Entrainment and Deposition Module. Hori-
zontal resolution is 2.2° in latitude and longitude (T62),
with 28 vertical levels. This modeling framework has been
compared to observations [Mehowald et al., 2003]. Each

1Auxiliaj—y materials are available in the HTML. doi:10.1029/
2012GL051962.
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ABSTRACT

Acceped M Py 200

The jpositive arti Gt in perticulte onganic @rbaon fractons for fine partides (PM;, ) and nanoparticles
(Pdp1) were characterized in @ tunne] emvironment by uwsing the QBQ (2 quartz filer behind a quarnte
filter) method. The OF oneentrations of the backup quamte filters anged from 356 to 1138 pgm™ with
the average of 670 ggm~? for PMy = and from 262 ta 727 gy m ¥ with the average of 464 pgm~ for
Fuipy The most alwmdant spedes on the hadmp quartz fiters was OC1 for both PMas and P,
amunting for 5695 and 4111 of the measuned argamic carbon, respectively Maost of BEC fradtions (BC1
—EC3) an the bachup filters for PM; 5 and P wene below the mini mum destection |imit. Therofane, anly
OC mntributed to positive artiGots distnctly with the average penentage of 2178 and S800L for Phgs
anid P, respedtively. The antifcts for four arganic caban fractions ranged from 361% (000) o 44%
(004) for PML., and from SR (007 )ita 3128 (004 for Py, The uncarmected OCTEC ratics an the frant
quartz filters were higher by & much as 36 and 107 % for Ph; 5 and Phin; than thoss cormecied for
mwely. That is, much higher perentage of pasitive artifots was found for
Piin OC fradtions an the front filbers. The comparison of the presentand previous studies showes that OC
o ti v artifacts vary wi desly among; varions PM fractions and sampling sites 2ttribu ting to mamy fadtars

@ 272 Bevier Lid. All rights reserved.

Poakiee andlios
OuganE carbadn
Fiizs
Py
Tenures
s i v g anic artifacts,
that are worth investigating in the fitune
L Introduction

Quarte flvers have been widely used to collect aifborme partic-
ulate matter for subsequent determination of arbon content by
thermal o thermal—optical anahss (Cao et sl 2000, 2004, 2005,
Chow et al | 2008; Shen et al, X607, 2005; Ho et al, 2006; Thang
et al, 2009; Fwu et al, 2010b) However the asdsrption of
gaseous organics could oocur during sampling becase the quans
Miler has 3 Lorge surface anea, whidh could lead bo ove nestimation of
particulaie organic curison. On the other hand, the vol atilizestion of
particulae organic carbon from the filter would result in the
underestimation of the partioulate arganic carbon The sbove Dwo
pheenomena result in posithve and negative artifacts respectively.
OC sampling artifscts could affect particulstes tremds, radistive
forcing and visbility degradation seesments (Watson, 2002
MacCracken, 2008) Due to these sampling artifscts and the
uncertainties in the split of OC/EC, sccurate measurement of

* Cooresporaling Jufwd Tel: 585 3573 1580, Lo +585 3 5T T3
E-mal aderers Cjmail mall nono sde e (C-] Bl

1352- B0 — s front mamesr O 200 Elevier Lrd AR rights mssreed.
o 101 10W L2 e 06 3 007 S0

carbonaceows sensol is challenging In recent years, continng
sttention huas been paid to the scourste measurement of amibsent
particuls e carbson (Tr pin and Huntridoer, 1964; Kirchstetter et al |
2003; Chow et al, 2004, 2000; Arhami et al, 2006; Chen et al,
20000; This et al, AV10a) Seversl approsches, including QBQ, pre-
filter organic denuders, pasive feld blink subtradion, filter
slicing, regresgion intercepts and SANDWICH methods have been
used o estimate the OC sampling arifacts (Frank, 2006, Watson
&t al_ 08 Chaw &t al, 200100

The QB method for estimating tese arifacts is to cumple with
& backup quarte filter placed be hind either the main quare e or
& Teflon filber in a paralle] line (Chenetal, 20000 Chow et al 200100
Anather populsr approschis touse 2 demuder to reduce the positive
artifact in combination with a highly adsrbent backup filter to
caphure any negative artifset (Turpin and Huntricker, 1954; Kim
et al_ 2l Extough et al, X003 ; Subramanisn ot al_, 2004, 205
Clven et al_, 2010b; Cheng et al, 2010) By using the QB method ta
sccountlor the positive artifact, the backep quants il ter may adsorb
lesd g seairs organics than the front one, becaise the font quarts
filter was not saturated and contimingly depleted the gaseous
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Dynamic variations of ultrafine, fine and coarse particles at the Lu-Lin background
site in East Asia

Sheng-Chieh Chen ', Shih-Chieh Hsu®, Chuen-Jinn Tsai®, Charles C-K. Chou®, Meng-Huei Lin®,
Chung-Te Lee 9, Gwo-Dong Roam®, David YH. Puif

eriare of Buvirnmeni Buginssriog, Nosion Chi sy Uskemicy, Hasch 300, Tainas
" Bk Comser for Ened ! Chasges, A it Sieiew, Tadge 115 Tadwan

i i, Uversiny of M, Miseagatis MN 55455 USA

HICHLICHTS

= Atmaspheric P, PMzs and PMg wene situdied at 2 hadkground site
* The cmneentration of biomass burning (BE) makers, K and Mn, elevated significngy.
» [Fres troposphere around Taiwan is impacted by BB plumes from Southeast Asia

AETICLE INFDO ABSTREACT
Al higary The characteristics of atmeao spheric ulirafine particles (ie. <100 nm, nanopartides ar PMg; | PMzs and
Receivad 3 Janmany 3002 g were studied at the Lulin Atmospheric Background Station (LABS 2862 m asl. Tiwan) as part of
mgmm the 7SEASDongsha cmpaign. Sampling was conductsd in July and August of 2008 and September to
¥ O My 2002 Movember of 2010, during which two 96-h and four 72<h PM samiples wene taoen. Real-time partide siz
Aceepd I May distributians wers mezsured antinuously from july @ August of 2008 and July to Movember of 2070
PMy, PM . and PM, were caollecied by using two MOUD ks (micro-arifiee uniform deposit impactar,
e . M 110) and 2 Dichabmous Piyg ssmpler {Andersen SA-241) while real-time stz distributions of
rafine parsde partides of 55—2350 nm in dizmeter wene mezsured by an SMPS (scanning meobility particle sizer, TS
Bl Barning ﬂlmn:mhmmhmm:mddﬂmﬁ]mmm inchuding arganic
B i arasnl arhon (OC], el=ment carbon (BC) water-soluble jons and irace slements b P aters and
Chemibcal mass dopare gaems Oy and (0 concentrations were 2 so maonitoned along with the SMPS data for studying partide
T K TG Mg mudeation, @mndensation, S0A (sscondary organic asrosol) formation and long-range air pollutant
transpart at the LARS. SMIPS data showed that particle o ians & the LARS ined rels-

tively stahle at low level (~300-500 #jcm”) during the nightfime (22:00-04:00), increased during
daytime, and reached 2 maximum { ~2000-4000 #jcm') in the afternoon (12:00-600) The HMD
(number meedian diameter)showed an opposite trend with the peak number concentrations observed in
the afternoon mormespanding to the smal lest NMD (20—40 nm). These results indicte the dominane of
locl sources rather than the transport from other atmaspheric air be@use that the lifstime of nano-
partides wa only few minutes. Chemicl analysis of filer ples showed that the concentrations of
trace elements K and Mn, which serve 2= bioma=s burning markers, wer elevated in the fine partide
fractions during Novembear 9-12th when the 3ir mass passd through South and Shutheast Asiapriar ta
reaching the LARS. The concentrations of K and Mn would have been low if the aerosols had local arigins
The biomass burning derived K was found in all fine partide samples at the LAES suggesting that the free
troposphere around Tiwan i frequently impacted by the long-range transport of biomass burming
plumes via the westerly winds.

& 2012 Bsevier Lid. All rights neserved.
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Source Characterization and Apportionment of PM y, PM; s and PMy,; by Using
Positive Matrix Factorization

Balakrishnaiash Gugamsetty', Han Wei', Chun-Nan Lin’, Amit Awasthi', Shih-Chich Hsu',
Chuen-Jinn Tsai'", Gwo-Dong Roam®, Yue-Chuen Wu?, Chung-Fang Chen’
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ABSTRACT

Ambient Particulate Matters (FM s, FMa s and PMy ) were investigaied at Shinjung station in New Taipei City, Taiwan,
Samples were collected simultaneously using a dichotomous sampler (Andersen Model SA-241) and a MOTDI (MSP
Mosdel 110) over a 24-h period from May 2011 o November 2011 at Shinjung station. Samples were analyzed for metallic
trace elements using ion coupled plasma mass spectrosc ME) and ionic by ion chromatography {]C}
The average concentrations of PM ,, PM, ; and PM, | were found i be 3945 & 11.58, 2182 £ 7.50 and 142 = 0.56 pg/m”,
regpectively, Based on the chemical information, pesitive matrix factorization (PMF) was used to identify PM sources. A total
of five sowrce types wore identified, inchuding soil dust, wehicle emissions, sea salt, ndustrial emisions and secondary
aerosols, and feir contributions wene estimated uwsing PME. The crustal enrichment factors (EF) were caleulated using Al
a5 a reference for the trace metal species to identify the sources. Conditional probability functions (CPF) were computed
using wind profiles and factor contributions. The resuls of CPF analyzis were used to identify local point spurces, The
resulE suppest a competitive relationship betwoen anthropogenic and natura] sownce processes over the mOonitoring station,

Keywords: Positive matrix faciorization; Enrichment factor analysis; Conditional probability function anabysis; PM, 4

PMas, PMa.

INTRODUCTION

The mole of particulate matier (FM) in climate change has
long been recognized (IPCC, 2007), and acrosols can ako
adversely affect human health via inhalation, especially in
thee urbean environment {Fhan ef o, 2000; Kim of af | 2001).
Epidemiological studies show different associations between
adverse health effects and particles with serodynamic
diameters of less tan 2.5 pm (PM, ) and less than 10 pm
(PM,) (Barmpadimos ef o, 2011, Mcbride of al, 2011).
The sources of FMa s and PM g are different, and inchude a
wide range of natural phenomena and human activities,
PM; particles mainly origina® from sea salt, soil dust re-
suspension, construction/demoliion, non-exhaust vehicle
emismions, and ndusirial fugitives, whereas PMa s and FM;,
particles are mainly produced by combustion processes,
forest fires and transformation of gaseous species. The
lifetime of smaller size particles (PM. and PM, ) can range

* Comesponding author. Tel.; +886-3-5T31880;
Fax: +BB6-3-5T2T835
E-muail address: ojteaifEmail neiw oduw. tw

from days to woeks, while bigger particles (FM ;) have a
lifictine of howrs i days. Atkinson ef al, (20010 investigaed
the associations between FM fractions and respimiory/
cardiovascolar mortality and morbidity in London, and the
results were largely dependent on the day lag examined
and the type of health oukcome The most significant
effecs were recorded for 1-day lagged respiratory hospital
admissions, which was comparshle to the comesponding
effoct of PM, 5.

Several studies show that ambient particulate pollution
iz associated with cortmin health and environmental effects
{Choosong of af, 2010; Ming ef al, 2010; Wang & af
2012). Trace elements ane i of acrsnls,
and industrial, residential, and traffic related activities have
resulted in a substantial incresse in trace metak (eg, Cu,
Ph, Zn, Cd, Ni etc) in the amosphere. The organic
components of atmospheric aerosels play an important role
in particles with an serodynamic diameter of less than 1
um {fine mode). Aside from high concentrations of coarse
mineral particles, PM, ; can be observed when Asian dust
{AD) approaches Taiwan (Chang ef of., 2010), Emissions
from mega-cities are also a source of pollutants to other
parts of the world frough their long range ransport. A
relishle quantitative estimation of PM, ; and M, is thus
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