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Control efficiency of an oil-smoke electrostatic precipitator for an employee’s
restaurant
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Control efficiency of an oil-smoke electrostatic precipitator

for an employee’s restaurant

Student: Tz-Hua Wu Advisor: Chuen-Jinn Tsai
HungMin Chein
Abstract

Most companies located in the Hsinchu Science Park are equipped with the
staff dining room. If not properly treated, the waste gas emitted from the kitchen
can enter the clean rooms of the neighboring high-tech fabs through the air
handling units.The experiment in this study has two stages. In the stage 1, a TSI
DustTrak was used to monitor PM,, in the exhaust duct, and determine the
control efficiency of the oil smoke ,and the effectiveness of the pollution
reduction. In the second stage, a Marple personal cascade impactor was used
to measure the mass distribution of the oil smoke, and the PM, 5 concentrations

were compared with thosed monitored-by:the TSI DustTrak.

The first stage experiment (97/04/20~97/08/30) used the TSI DustTrak to
monitor the oil smoke emission during the two preventive maintenance cycles
(PM), each lasted for about 2 months. Experimental results showethat the
control efficiency for PM,  is as high as 97% after the PM and falles to 63% at
the end of the PM cycles. When the ESP was turned off, the average PM, o mass
concentration ranged between 6.5~18.8 mg/m’. When the ESP was turned on,
the averaged PM,, mass concentration ranged between 0.3~3.lmg/m’. The
total yearly mass emission was approximately 513 kg before the ESP was
installed. After the ESP was installed, the yearly emission was reduced to 62
kg, or 451 kg reduction. That is, the installation of the control device is

effective for pollution reduction..

Experimental results in the second stage show that the oil smoke mainly

il



contains small particles, in which the mass fraction of the particles below 0.1 um,
which ranges from 26.3~37%, is the most predominant.The mass fraction of
PM,, ranges from 64.4~68.6%.Comparing the results of the DustTrak and
Marple impactor, it is found that PM, s concentration of the former is much
higher than the latter. This is due to the fact that coarse particles are used in the
calibration of the DustTrak.

Key word: oil smoke, electricstatic pricipitator, control efficiency, mass
distribution
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4 A 1 Marple Style Personal Cascade Impactors 298 F #

A

S {7 ORI A AR 0 SRS R B B -

Environmental

3.1 ERIZ £k 2t
~FT 3 $ % 2. TSI 8520 DustTrak Aerosol Monitor & %435 B3+ 5% » 4o R
3.1 #51 > ﬁ‘?,";’é}@f’?? R4 li‘QE'g jadfiw M8 e TR F‘L’f&.l_. pIn o B =
FEFFE > T A I HEERS > ¥ DustTrak 2§ >0 Lg 4k v 2] > 4o Rl
3-3#05% 0 B4R W TR Aok TR KR = mg/m)

J-‘L [15]

8] 3.1 TSI 8520 DustTrak Aerosol Monitor g &% A=

> 7 4 A e Marple Style Personal

’s
2w

~F % i 12 Tisch Environmental
B B R 4o B 3.2 T 0 B PF 22 DustTrak 4

Cascade Impactors 298 3 f

BREEREY 2ok PR MR FEERA G 4o 33 #7w o §

PR E TR B AFRRE Y R E- FLARETE R
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B i PR B VR R  E RN BAREE ¥
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i. TSI 8520 DustTrak Aerosol Monitor ( & &% A-3+)

TSI 8520 DustTrak Aerosol Monitor ( & % B3 ) & P38 g TRt @
WUERF WEIER ¥ - FFE 97.04.20~97.08.30 & * DustTrak PM, o % =
Fe Bf B DustTrak ¥ Marple impactor ‘* ¥t * PM, simpactor °

A At £ 25 17 LPM > DustTrak p 3% id 4o @) 3-4 > 22
tede# 3-1 #7575 o DustTrak B~ # ¢ * Tygon ¥ > ] éi‘v‘iﬁ{iéﬁ%%iﬁﬁi" it
Bl A F g A B R i A T IR B RE R T AT 4 ¢

P~k g 0 » 3 ¥ @& * Teflon & Silicone ¢ -
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Focusing optics —— To vacuum

S
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4 3-1 TSI DustTrak Aerosol mass monitor 4. £ 7]

Rl TR L 90/ 7 Stk AToHFst » B4R AR R 2R -

(1) LCDZ #0.001 ~ 100 mg/m® (#& & % ISO 12103-1) °

(2)7 £ 8]0.1~10 £ m#s B

i TR E1.4322.4 L/min -

®iEEAE 0150 -
B | 1260F7 B

T dan T 2e4531,0000 b FRLEE 0 e IR K o

B4R | 3K 80.010 ~ 100 mg/m’F 7 K -
Tk BETAAATER > TRERY I BRI RS -
£E FRALSDTIUT(F) o

ii.  Marple Style Personal Cascadée.Impactors298 % F# i $ & %

Marple # F¢ ## £ & (Marple Personal Cascade Impactor, Model 298,
Skc Inc., Eighty Four, PA, USA)4®I32%7 7> £ 5 N éfr— BRBRA > %
— A AFR B F B E A B 5213514.89.826.0~3.5~1.55~0.939-0.52
gm>e FHldinE 520 L /min - FiR2 BB F # E SR AL 325977 o
Marple Style Personal Cascade Impactors & * | %41 7 H 4o

1. JgX 4 * PVC Filter media, 5 micron pore size, E fZ34mm °

2. B A # 4k & (personal pump) : & * AL 5 Gillian Gilair-3 B 4 & &
(personal pump) ° ¥ iF (pump)F 7 — BIE ”’%‘J = eVt SR

€ N F ¥ him (backup filter)shpkcd b j7 £ (particle loading)*e
< 1% = K R B IF (pressure drop) F = @ X FIRE o

3. BieF RO E T A5 5 Gilian P/N D800288 5 * it
AEER R o

4. g * T g X T (Model M3P-000V001, Sartorius Corp., Bradford,
MA, Germany) > £ F7 HE 1 lpuge
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Bl= 1 971207Mal ¥ 97 & 12 * 7 5LI i@ * Marple Impactor ®

G - PR
b= $971207MalB ¥ 07 & 1270 7 5Bk ie * chf B3 5 9 Jg i -
b= 971207MaFB 97 & 127" 784 4 & * chm3g 3 v J K o

Marple B % 34k Borig * gl B 2o LB pA (F% 3 30
Laboratory Blank f=3i3-7 v Field Blank) #4=& 2 % (x5 &2 H$
before and after sampling) % & # % % ",ﬁ’: BB 24 | pF (RH=40+3 CHr
T=20+£2 C2. ) » B PFex I3 WF%@?ﬁaﬁﬁﬁiﬁ’%Kﬂ&
BRACE E A F iRl af=E /s o

% B USEPA 3% PM,sip 5O F2E P& 324 chtk 5 T 3930 B & 20~23
Co24 PR RIF1227C > BB T 3208 R 30~40% > 24 -] o R R 3T
5% F e B RTE A BERR G RREE o AR R
f6 g WAL TR B 0E 2474 = RH=4043 CHrT=2012 Ci& gz v &
BipA(R T 50 om0 )0 A £(W) a2 5 0 R (R
HEEFREL ) PVCIRAFET LG # L R PL T X i hf
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Ko TLiHFEREERARA - Y WP 27T ER: H L?“@.J. =
#1032 30C B2 1C-FHREMZEREF P e % 2 Tpax
AFEETPHFTHKL > F B USRI EFZBAAFIARE &2
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3.3.2 Marple impactor 2. & #

Marple impactor — % ~ F¢ @428 i5 5 34mm 7 PVC g A (PVC filter
media, Smicron pore size, 34mm slotted )’ Bedp ARt 255 34mm PVC g
A (slotted, pore size Spum, Pall Corp.) » #sfeip A L 35 & M ok g A F 5 2 3
B30 afikiEiar 24 ek {8 0 % Marple Impactor &

FAdrdr ™ ko ZR{s3 g At L5 DL Water shdz 5 AR BT E PLIRE SO o
0 2Rk E @422 Marple Impactor £ %+ ¥ 0 H K3 Bl4c B #7 3-5 7 o
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840.5

34
40
46

30.4

‘ 20.5
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# 3-2 Marple Personal Cascade Impactor R34 tk 354 %

Marpledf 3¢ & iz ék % HFEF -
FEEHRNE |
Actual Flow Rate LPM | # % 7R AR mmHg
e FHEBRER C
BB R A .
P #p/pk R o
5 = A AN
PN FE —
P #p/pk R

7 ‘%ﬁ%iﬁﬁﬁ Via= m?®

20 RRE W=, Wo=_, Wa=__, Wa=__, Ws=__, We=_, Wr=_, We=__,Ws

= We=_,_
Lab. Blank=__,Field Blank=___

¥ =:mg

coatingfs g A & *Wii=__, Wip=__, Wis=__, Wis=__, Wis=__, Wig=__, Wir=__, Wig=__, Wi

= Wip==_

Lab. Blank=_ H ~:mg

FRBRAL I Wn=_ W= W=l - Wn= W= Wre=__, Wrr=__, Wrg=__,

Wio=__ \Wr=__,

Field Blank=__ H:mg

Heok® £ Wh = Wr - W,

Wn1:_1Wn2:_,Wn3:_,Wn4:_1 Wn5:_,Wn6:_1Wn7:_1Wn8:_,Wn9:_; WF:_

Field Blank= +:mg
2 ¢k R (C1~Cap)=Wn/Vyy

Ci=_,Cr=_ Cs=_,Cp=_,Cs=__,Ce=,

Cr=_,Cqs=__,Co=_ Cp=_

Lab. Blank=__,Field Blank=___ ¥ ~: mg/m®
3 1 2 3 4 5 6 7 8 After Filter
Cut 50 21.3 14.8 9.8 6.0 35 1.55 0.93 0.52 0.1

(pm)

T | 971214 | 971214 | 971214 | 971214 | 971214 | 971214 | 971214 | 971214 | 971214

K Mal Ma2 Ma3 Ma4 Ma5 Ma6 Ma7 Masg Ma9 9712147MaF
LR

BP0
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ERFREWpFFE 2o 2P RgeE BB
g
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KAk E L0 fomHEL )

Fro )RR R E(Wy) o gl 30 Rt
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Marple Impactor & #7& | ¥ 2_ % J&&(M)‘f'l LrErry (£ 34)
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% 3-4 Marple Series290 Impactor Dpa at 2LPM !

Impactor Stage No. (Mi]c)rlz)grlls) samp. Eff.,%
1 21.30 50.8
2 14.80 72.6
3 9.80 85.1
4 6.00 92.1
5 3,50 95.6
6 1.5 97.6
7 0.93 98.2
8 0.52 100
Back-Up Filter (bt 100

= f i DR “f* oF o B A A1 * DustTrak PM, ok & & B8 %

PR AT

2L 5 =
A

T3

[ o (C Eon Eoff )]X 100

E = #ﬁ"‘fif/'bf W2 2 ‘,'7’5‘25;%;‘?"
CE0n= ggifﬁ} f#ﬂf.’t@ﬁﬂ f?ﬁ/—i/féﬁ
CEoﬁf=#§?5f/‘H Y FEFEER
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Lo

Q) % 3R R 1 MBRD
PUMP ;= & 2LPM

2T R A A
RH=40+3 °C{r T=20+2 ‘C2 ¥ 2

é,—:%#f'xf'ﬁjgﬁ 4 —V/}%‘\
SEERATEOREE R

® 3-6 Marplelmpactor ## § s (T £ n 42

32



3.5 3 “‘L%EK%‘% Jed2 % ab‘,ivﬁi'ﬁ,fw

ARL D RB ST A AT AT A A

P e FRIFLTT REAIKA AT
1. o Jd2& %

Avrrd 1 ARATHORES MDY ¢ koo B
FER 2 H F P dok 3-5 0 WA g 4o W] 3-7 9

Lk R B R

2 35-kENBEE S

KK AL B #E
1. 2 0 £ 3.8%%F 1.35%*% 0.6m - Local Made -
2. AH@® * SUS304 1.0 m/m B > 7 Ak 4% 4l 1% o
3. R IREE M 2 ki @ BB LY v R
K EVERNEESEIC Sl BT PO RS NS f S
e b g R
i 4. 0 g BB EOREN D RERRE o J Ak & -
s AR T R TP B SRS S A KPR Tyt e E ok
* s By R g
5. ¥R REBREIOVIE N X E - 7 o d gl
6. #TF WEEERE > RPN > ARF T Ly R ut
AR R M TR R o

33




ﬁﬂt%ﬁ-ﬂ o
¥R

#mﬁﬁﬁ

¢T#$%—~/h

B 3-7-kied gl
2. B RARJIZK A
?ﬁ%ﬁﬁ%ﬁ&mﬂﬁ~&£ﬁiéﬁ’fé$%$ % E AR
i 7

S BT BABE S
LS ¢ ﬁwiéﬁﬁ‘%%m% E A~ B TR AR MR
ORISR SR REE ) A IR IHREEFER ér‘ o S B R EEE (TS
FRAIER A > AGARIT gD b RS BAER S F ABIRE
MEE A BB RT I A REENEER AR D RIAETELE
Bob-td N FRETEAEATER D OEMEY RFEIRFT
WEGA DT TREF R A TRF AR E DR EES T
EREAEFEAG R IE BEFE A B NI E B FE TR
Foowfed S EE 2 FAE R | R e ot SRR RR
A R o B K FEE H TR dok 3-6

34



Y S5 Sk
.O\.U‘:'k.“’!\’:—‘

.\‘

=
H4 ot £ 1777%% 990%%F 1915mm > Local Made -
et ié‘_ 651KG -
B & : 12000CFM -
TRE Pt HAp 220V > 60Hz » 40A 7 v o
FRLEEBTERL 2T REHR R
p# %ms@z%% ke Stk AR BB MoK ER o Fie S IHP ~ ok F D
O3/47HK E iT @1 1/2" -
TRIEF 30A-

5 - A e
S

.\‘.O\.V‘:b."J

. /‘E?ﬁ@-i“f 0.1um ™+ @ Tk 3 @ e 4 92% 10 F > H & f FE IS PN
P ol
B &= (B-E0)/E*100% ; ¥ 1= %% o
E: “i%%*% ABRENF AP HIRA TR LSRR Bi2d g/hre
TERPEFAPHRE SIS F NSRS RS H el g/hro

R T R ARIPE B AR R (<20%) o
B o

BB R 2T B AILR Y AT 4 b oKGE 5 e

) PRI Wi,ﬁ‘,’%’lﬁ'—%

}@P pEE o R RBIAE .

*ﬁ*ﬁu‘i’:g"/éi’ /pf%ﬁ_°

SRR V%\i‘ﬁ%‘.‘{_,wi 50%11 ¥ o

s

e

=
)

e

35
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Frd HF2H%
Fe B3 97/04/20~97/08/30 Hp B 40 #

AT L G EET %R F -
DustTrak PM1.0 »* A # 7 1 Fg X AEPF B b ’E_;}%%y:'g tTIE S A ) | IO N

B Fe pFig * DustTrak PM2.5 ¥ Marple Impactor *+ 97/12/07 ~ 97/12/14 ~
9myﬂi%%ﬁﬁﬁﬁ§ﬁﬁﬁrﬁﬁ,ﬁ%%%&,p@o
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N Y .
A
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2041 % - PPEFTBRAIE S 2 A0S PM ok &, E - mg/m’
_— FRPB R | FR B %*?,ﬁ%’é}az %?%F&?? R
’ RIS s EiEE | BETERA | BETIERA | R g
97/4/20 1 0 0.3 7.2 96%
97/6/6 47 376 1.5 15.8 91%
97/6/7 48 384 2.6 18.8 86%
97/6/15 56 448 0.6 12.2 95%
97/6/21 62 496 1.9 18.0 89%
97/6/22 63 504 2.2 9.9 78%
97/6/23 64 512 2.9 7.7 63%
97/6/24 1 0 0.5 14.7 97%
97/6/28 5 40 0.3 10.2 97%
97/112 9 72 0.3 6.8 96%
97/1/3 10 80 0.5 6.5 92%
97/7/5 12 96 1.3 10.3 87%
97/1/12 19 152 0.52 14.5 96%
97/1/19 26 208 0.5 7.8 94%
97/1/26 33 264 0.7 9.3 92%
97/8/2 40 320 12 11.4 89%
97/8/9 47 376 2.9 16.6 83%
97/8/16 54 432 2.4 9.8 76%
97/8/23 61 488 3.1 17.1 82%
97/8/30 68 544 2.6 8.3 69%
97/04/20~
57/08/30 132 1056 1.43 11.64 87%

$- BB

97/04/20~97/06/23 &

e T 64 % (44 4

BT T s X PR Ao TR 41w o HY X ik T
E T fe(day) 2 Y Bk iz p B

BEIF

# 0ok

B ipl#r2 )k 7.2 mg/m’ -

2. A BT THR LR BB ETEERES 52
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B2 L Rk A (mg/m) » %
(%) o 4 Bl 43¢ @
ST E L EEREE Sy P Yy

2 PM F&ER 18.8mg/m’ » ;4§ T BT EER B ML E

Ve 2/ P A &S
Bkl TR

TR

%F‘F’K

T% 48 = £
T% 1 % pF

1?:}64%];‘13 |




Zk29mgm’ s BT RERBMEEFEE 1 X PFERTZ PM ik
A 0.3 mg/m’ o
3T AN BN P BN SR TOER L N kR BT RNE
1 B P b E ?ﬂlbkﬁwa%?kﬁ’?ﬁﬁﬁé%k$&&ﬁ
FIEH 12 96% & Foef L LEFF 64 % & o i 63% -
4. FE Lo Tk R E 4 ke d i 96%~63%2 B 0~ T PMy
R JE7.2~18.8 mg/m’ 2 B 5 4 v PM ik B §% 3% 0.3~2.9 mg/m’ 2 ¥ o

4 N
By WETFR Bk S (= B S [ (1)
97/4/20~97/06/23
HRRTENR A
mg/m® fﬁﬁig‘ﬁ 14 ¥k %
20 100%
18 | | | % | | % 4 95%
91%
16 L -\8 { 90%
14 { 85%
12 8 73% { 80%
10 2 75%
8 70%
6 { 65%
up63%
4 60%
2 03 0.6 [I 220
0 50%
1 47 48 56 62
e ST m— S ] A ﬁf’ﬁ%ﬁm (=g (day)
% TV PR Al =1 AN s Y y

W41l %-REFTBECI LA%FENR
97/04/20~97/06/23,DustTrak,PM o ik &

P4 £ 7 97/06/24~97/08/30 3E £ Fris 68 % 14 (% » 14 b ML T 15
ERFEZ f T T RE TR BB R R o B 42 41
4 B 4-2 19 4

FELLACHHPE > BRI 0k R RGPS 61 %
2. PMg &k 17. lmg/m LTI R EARKKLIETY 10 X pF
Bipl#T2 PMigik B 5 6.5mg/m’ -

2. }.'r%;?,“,f/v'v LR > PR TIOERER S ETY 47 2 B R
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2 PMigik & 5 3 lmgm’ > BEFRERASMLEFEE S 2 59
PR T2 PM gk B 5 0.3 mg/m’

3 MER LW CHHM PR TFETERFL N kR FS
P R PE R LR TSR (P A r v kR E eriE 2
F% 1% 2 %23 0 3k 97% 4 % oad i%@ﬁﬁ68*i%
3 i 69Y% o

N
e

jﬁsuibkaﬁﬁﬁéﬁifﬁjg%%%OW%@%iﬁ’
v PM ik B E 6.5~17. 1 mg/m’ 2. F 5 Iy v PM, ik B 5%
0.3~3.1mg/m’ 2. & o

4 )
Ele Tht
20 - 1 100%
| A_me—A-n-u_A 6% » - 16.60 S | 95%
0
16 | 1470 “@K‘ 4 A 89% 1 90%
ﬁ I : 1140\A 83% /A 82% | :i:f
r ] 10.30 769 17
10 F 1 75%
8 t . _ - W 691,70%
6 1 65%
4 L 1 60%
2 to . . , : , ! { 55%
0 ‘ 50%
1 5 9 10 12 19 26
= %Fﬁ i AR k=i %F'ﬂf’ s e
;Z ok Hﬁ;’!@ E?Eﬂ‘/i—%ié@ E?lj;j 23 s[r} ﬁ'ﬁ%ﬁl‘ﬁﬂﬁr(day)
G J

B 42 $-FEFETBEFTI LI TRE
97/06/24~97/08/30,DustTrak,PM; o ik B

d % — F# £ 97/04/20~97/08/30 DustTrak PM, o e i 5 % » # T H B 5 @
W2 R AT A 97%~63% (4ol 4-1~4-2 B )0 F R “f TSR R
lfkﬁaé%* g%%uj’%¥%?%$&ﬁﬁ’ﬁj
» R VRR 0 RI “,f PrF T MF A 80% b F R X ﬁixiﬁ#&iﬁr‘f EN
AP 2 %&£@63%ﬁ’%ﬁﬁﬁwﬁﬁhé gz
,%;‘ﬁ“i 70% T > BAFETEEREEN LD “ﬁtf P 2 33,3‘53' E o
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FHROTEHERERERY  FLPBUPFILTEERY P A Ex
3t 32.9~66. 8mg/m Foder Y2 ab a3 ilbi B ETHFEERR
%5t 6.8~18.8 mg/m’ 2 Fé’*,’a‘?%;;”f/ﬂr EWREENETEERY P BB E
4 0.8~304mg/m’ 2 F @ FEE SN A BN TR T TR ER
B30 03~3.1mg/m’ 2 B o d o7 5B s e ek B 0 3 F T 42 B
B~ W3Ry s Acth ~ Budh o~ ST AR S R RRBIESE & FT o

AT IRB SRR F B 5 340CMM 0 T BB P PR T o E
ER G 11.64mg/m’ > — #1360 = 1 iFp Pty > BRI G 513kg
FL Wbz TR aTEER S 14 3mg/m’ > FF i & £ f 5 63kg o d
WE RS BHIRAMEES > BT ARG ERE T RS 450k > Aok
42 #0570 HBF RS FH T A Re L B% T e

242 AAP IR RARAFFEESS

(:;:FH :s?) 340 11.64 6 513
" (gﬁé}ff) s 1.43 6 63
j:;ﬁ : . 340 — — 450
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42 B EZFRERA G
MEF D FEEF & BT 97/12/07 ~ 97/12/14 ~ 97/12/22 = % [ pFi2
* DustTak PM,s & Marple Impactor »* 22 i $ 4% © # & > Marple
Impactor #71z /S fe Flick 2 FE RGN 22 K8 PMys Ik
R *”)*I*ur’i FhfehRi- ¥ SHEERR LD ERFERR MMk
*?%?*%?%M@%%W%@T%W°

421 97/12/07 v R B %

97/12/07 % #p P 16:03~16:52 %. & % 4EPF £ > 5 P Marple Impactor I3~
Fiesd 2 pAE i W e > PHRESEET £ 43 %
PIE P EREE 9100 6> 0 FHEAT LF AR TP 3554 204
She A 5.*}% FCle F) 6. AR s F& LR F 2. ARF o d £
4-3 2 §] 4-3 Marple Impactor] 58 & &~ v ¥ 5 > 97/12/07 Marple Impactor
FEED OB BRI RE 0T ym v TE 5 b 350%; HE G
50pm " b2 gk 20.1% 5 pedsi 49 PMs R ER 5 1.71mg/m’
Feas s fw ok 57.8%  FWA AMEFERAE S T PMo M T ARG A

B 64.4%
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% 4-397/12/07 Marple Impactor # & % %

Mass conc. True conc. i x e < [
b 9 \/_[; .ﬁf ~ l’v‘- ~ [_._‘
Dpa,um mgf’ samp. Eff.,% mefr Fr ) jHEL:

50 0.30 50.8 0.59 20.1%
21.30 0.20 50.8 0.40 13.6%
14.80 0.13 72.6 0.18 6.0%
9.80 0.03 5.1 0.04 1.2%
6.00 0.05 92.1 0.05 1.8%
3.50 0.06 95.6 0.07 2.2%

1.55 0.09 97.6 0.09 3.2%
0.93 0.30 98.2 0.31 10.3%
0.52 0.19 100 0.19 6.6%

0.1 1.03 100 1.03 35.0%
Total 0.63 — 2.96 100%
PMq 1.88 — 1.91 64.4%
PM; 5 1.70 — 1.71 57.8%

97/12/07Marple Mass conc.
Distribution

mg/m’

1.20 1.035

1.00

0.80

0.595
0.60
0.402

0.40

0.20

0.00

093 155 350 6.00 9280

14.80 21.30 50
Dpa(um)J

®] 4-3 97/12/07 Marple Impactor ?{ri‘_;}é}ia\ i# B
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DustTrak PM,s % P £ RIFF B 0% S f 49 A 48 0 £ F 2944 & a4k o 3%
EREEPN BB LR L 16:46:36 B LR 70.59 mg/m’ & GER 5 16:32:11
I ER 072 mg/m’» WA EARLH 49 L4 TRIBEPN THFEER
5 6.26mg/m’ > i RIS R oL B L F R IR 1 BlAcB 44 477 o

97/12/07 Dusttrak Plot
mg/m?
Ve
80 i)
70 By REY) E 7059
0 5y )
S’
50 — 42.70 N
38.25
40 38.20 31.93 39.92
30 |
20 A & (%0.72 ,
: N JA
o
<t [ = o \O (o)) o v (o) — <t [ = o O DN o™ v o0 — <t = = [s)
D R AR = =T R s B BN B B TS0 B T o B TS A S Yo BV BV R B
o v [ee) [e>) o <t Ne) o0 () o~ < \O o0 () o <t O o0 (=) o g O N —
S 2 2 2 =2 % = 2. 33 g9 33O N a9 I YT YT YO0
g E 9 g§Eg g @SS 9SS SEwggewgEsygy9E.y
J

W] 4-4 97/12/07.DustTrak PM,s & *E Jk & % i @

ﬂ%@ﬁfﬁ#"**@iﬂ*%&**7F’—”5€’“?¥3ﬁ
VORFER RS a R AN G B RGBT -
PRBEFZ A Y2 383 NS AU &% Bl isso ki
T oRFEFRFENT  RPIFERFTT A& F - R LA
Booob TARISER EE 3820 mg/m’ o F P FAE A H L AR ’Féﬁ
PFoEE RN 16:10~1644 2 FEFEE - A ERVPERF S B
ﬁl&mqaﬂi]ﬁ%dﬁw’ﬁ%ﬁE%W%ﬁ&%k&*ﬁ%*S&m
mg/m’ » ¥ B BB ERE 16:46~16:49 0 L PERHEFC T AR E B bt
ke FRER 5 70.59 mg/m’ -
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422 97/12/14 R %%

97/12/14 ¥ Bl % P 5 2 ¥ P 16:09~17:01 %% 3 pF f > 22 #1c £ 5 100
o FH AT LR T QPR R S 3R A AEEE S S F E (S
voR) ORI TFARE S FRiE B RS ERF oD Marple
Impactor JL3#k 7o & 2 J BARE o & P e 0 F R B S B4
T A 44> FEIERAS TAoB 45977 o d & 4-4 2 [§] 4-5 Marple Impactor
FEER 4 97/12/14 Marple 4% £ 3| e/t 5 8 s o T o #
WO0lym 2T e S o b 37% 5 B = A 50um 2 2 pck s b 18.8% 0 5
SIPN R R PMys FRIER 5 1.38me/m’ > RiE A ok 59.9% - FREa 3
BUEFERR AT PM T GRG0 BE L 67.7% ¢

% 4-4 97/12/14 Marple Impactor $ # % %

Dpa,um Mziisg/c;?c., samp. Eff.,% Trifgjgic" ¥ 53 E A =
50 0.22 50.8 0.43 18.8%
21.30 0.15 508 0.29 12.6%
14.80 0.10 72.6 0.13 5.8%
9.80 0.04 85.1 0.05 2.0%
6.00 0.04 92.1 0.05 2.0%
3.50 0.04 95.6 0.04 1.8%
1.55 0.09 97.6 0.09 3.8%
0.93 0.23 98.2 0.23 10.1%
0.52 0.14 100 0.14 6.2%
0.1 0.85 100 0.85 37.0%
Total 0.47 - 2.31 100%
PMuo 1.54 — 1.56 67.7%
PMas 1.37 — 1.38 59.9%
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97/12/14Marple Mass conc.
Distribution

mg/m?

0.90
0.80
0.70
0.60
0.50
0.40
0.30
0.20
0.10
0.00

0.855

0.435

U.éHi_I

0.1 0.52 0.93 1.5656 3.50 €.00 9.80 14.80 21.30 &0
Dpa(um)

\.

B 4-5 97/12/14 Marple Impactor & & )k & & i+ B

97/12/14 % P e RIFFF A £ 5 51.6 A 48> £ 3102 £ #cdpieddh T
kR 5 5.16mg/m’ > BTk R %0 BlAcB 4-6 4T o P BT 3 2 N
LAKEENAGHFLI S RGNS S iE > B EEGRE BT
5 e é P YFAE 8 M5O BB e B e P 16:27~16:35 2 B 4E
FEFID - FAAGERYPFFLAUEY L 16:23~1627 2 16:29~16:36 5 %

N f&"f’?"fF%‘l’kPﬁ S 16:23E R 5 2334mg/m’ > Rl E P ER B B
B35+ 119.12mg/m’ > tZ PR Bk & fe ) TEBE - -TRFEFIAL 2 A
MITE o R AER RS 16:52~16:55 .i‘}%uér%i}&)iﬁxr? ® % 12.24 mg/m’

~
/

97/12/14 Dusttrak Plot
mg/m?
140 o
120 ﬁﬁljllQ.lZ
100
80 P EV) 75.73
60
By = B Vi
4 ——— R — —
23.34 12.24
20 _H [%0.24 21.33
0 A
(58} v (e} o o v (e} (&) o v (e} N o v (=} (&) o v (e (&) o v (=)
(EEEEEkLee ekt EEEEEEEEEE

B 4-6 97/12/14DustTrak PM,s i “Ek B 8 ¢ §
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423 97/12/22 R BE %

07/12/22 Bl % P 5 28— ¢ = 3 42 £(10:57~12:02)% & 100 i» » %
P Marple Impactor JLH-$k thie sk & 2 g MARE fo 8 & "3 "I R &R %
ST A 45 R i AcR] 47 St o F P FHAT LY TE
200 REE 3R L FEC 4% NS S dg O RIE AL TR R B F &
SR AQQHEE F 1 F o ¥ 4 452 B 4-7 Marple Impactor & Jk & ~
i# #4r > 97/12/22 Marple # & 3| e/ 5 8 "R R A 04 0.1 um
T ECS 0 263% 5 Bt L 14.8~213um 2 ek 0 b 18.0% 0 P HEE
o PMys FRIER 5 1.52mg/m’» £ A i § 66.5% R m 2 T FE
DR AL PM g T RS 354 0 Bk F 68.6% o

N

¥
Bt

o

% 4-597/12/22 Marple Impactor # # % %

Dpa,um Ma;;/c;rzlc., samp. Eff.,% Tr‘;ﬁgjronfc" = 55 f*ﬁﬁ B
50 0.179 50.8 0.35 15.4%
21.30 0.209 50.8 0.41 18.0%
14.80 0.049 72.6 0.07 2.9%
9.80 -0.012 85.1 0.00 0.0%
6.00 0.020 92.1 0.02 0.9%
3.50 0.021 95.6 0.02 1.0%
1.55 0.191 97.6 0.20 8.6%
0.93 0.392 98.2 0.40 17.5%
0.52 0.212 100 0.21 9.3%
0.1 0.600 100 0.60 26.3%
Total 0.44 — 2.28 100%
PMuo 1.55 — 1.57 68.6%
PMas 1.50 — 1.52 66.5%
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97/12/22Marple Mass conc.

mg/m? Distribution

1.20

1.00
0.80

0.600

0.60
T 0.400 0.412 0.352
0.212 0.196
0.20 I— 0.067I I i
0.00 0.022 0.022 0.000
0.1 0.52 0

93 155 350 6,00 980 1480 21.30 50
Dpo(um))

B 4-7 97/12/22 Marple Impactor #_i& 4 # [

07/12/22 % P+ RIPF R S5 S 65.5 A 48 0 £ 3927 £ ez sk o B
PR > T3mk B L 5.06mg/m’ o W5k B ST Bl4cE) 4-12 477 o P B
Rz 33823 50 3 AR G L RIS Ao G G RS ) E 1S
PPREEERFE BT SR D ERRA S PR B YRR EE o
¥R B R BN 1139 )k A& & 112.50mg/m’ 5 (7 pF I B L T R PR 4k
R Faf g e A2 @B BRAL T e L 11:54~11:59
b o BHER R F) N 1 ke 2 B N kiR RS A2 A BT
R F E ST 28.08 mg/m’ -

4 )

97/12/22 Dusttrak Plot
mg/m?3
120

ﬁﬁljllZSO

100 -
80
60
40—t
—r
20 —5.32 =

%4.98
0|_A..I‘n. ...J._l l
T 8 8 § 83888 F 448888 F a8 I 88
g g 88 2 I 28888 a3 Ha S e a3 G837
s e e e e o i |
(& =~ =========3=== = = = = = = = = = J

Bl 4-8 97/12/22 DustTrak 7@ “E )k & % - B
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*’fj‘u 97/12/07~97/12/14~97/12/22 = % [ ¥ i¢ * DustTrak PM, s ¥ Marple
Impactor 2 # #] 5% % B & k& v & 4o 4-6 0 B 4-9 #771 o

4 4-6 DustTrak 2 Marplelmpactor ,PM,s & & & v & %

e - T%ﬁiﬁf il | PRI E! TR RN
22 1[4 22 B
FRBRE By (min) (I/min) (m3 ) (mg/m3)
97/12/7 DustTrak 49.0 1.7 0.083 6.26
Marple 49.0 2.0 0.098 1.71
97/12/14 DustTrak 51.6 1.7 0.088 5.16
Marple 51.6 2.0 0.103 1.38
97/12/2 DustTrak 65.5 1.7 0.111 5.06
Marple 65.5 2.0 0.131 1.52
e “\
WS Marple vs D.ustTrak PM3s u Marple
mg/m’ =Y 3’%@ ':&ﬁ I DustTrak
7.00
6.26
6.00
5.16 5.06
5.00
4.00
3.00
2.00 Ll 138
1.00
0.00
L 97/12/7 97/12/14 97/12/22 FRAE 1)

B 4-9 DustTrak 4= Marple PM,s & € 3k & +* #&

d B 4-9 ¥ r14 3 DustTrak f- Marple Impactor 5 & 5% % #cdp 7 4837 -
IR e »97/12/22 DustTrak % Marple Pmpactor3.33 & » @ 97/12/14 DustTrak

P

e

AN

49

A3 & & %) DustTrak sfe i § 00 ik 5 2. sk o

Marple Impactor £k #: £993.73 & > 97/12/07DustTrak % Marple #x tk €7 3.66

> DustTrak ¥? Marple %% #% » DustTrak Jk & +“ {3 JF," Marple Impactor 3 %




4.3 DustTrak PMyo 82 PM,s - R4817 5 FEEAR W &

AT Y % - FEE3T97/04/19~97/06/21~97/08/20 £ B DustTrak PM o
By PEERF Y 97/12/07 ~ 97/12/14 ~ 97/12/22 & ] PM, s 9B 8 & 5% » vt
- TAEFZTAOFEERR 4ok 47 - T35 7T PM s F 2 ER
f5F PMysen2~3 % » 2 & e & 5 DustTrak & * jedpf et » M2 2
(18]

Mie light scattering theory " " #73k o

% 4-7 DustTrak PMyo & PMys e - Z4E(7 5 R

PH/RAERZ = #Fy - #Y) = e
PM, T 32E 10.22 18.98 21.36 12.61
PM, s T 3=2iE 5.39 4.68 11.51 3.86

BRRE DustTrak PM, , & PM, 5 " PN,
mg/m? Iﬁj - %%ﬁ%ﬁg [:[:Ei PM, o
25

21.36

20 oo lsss

15 I

11.51
10.22
10 e I S
3.39 468
5 _________________________________________
0
ESE ] Bhh— BL— P ]

@ 4-10 DustTrak PMyo ~ PMys e — 34817 53 DB W
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X
%
%% 5 I8S00NTD > - #£3 - % #3% (Fh%) REMLF -6
=

% - X5 8748NTD > 7 % 49 5 34214NTD > &3+ 4 2 B 5 b A0
B- E2 (TR T 9 391,96INTD » 4edk 52 #057 o

248 BMEZFAAPHRFERD A

5 B gpas (0 | gents | 5T
‘ i Ger/z) | 7 NTS/
PRA A e ke R : : 450,000 | 450,000
Ykt 18,500 2 37,000
Bie /e 1k
HEE (’il o E 26000 6 156,000
E R #’ ( - 391,962
TF(2 2R
1.8 19,008 34214
2)(R)
Ry Sy
: 243 360 8,748
(=¥)
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5.1 43

%“7

*FF B 97/04/20~97/08/30 FFEEF T W K F & FH E =
DustTrak ¥2 Marple Impactor 7§ 2 & % #7(8 > F R B HH > Ed
ﬁ&*%%@éO%m?wﬁ%%ﬁﬁmmuj’ﬁﬁﬁﬁw£@63
X FR 4&‘5;},&7’?74%; T g R A RIS AT
TR T oD TR 2 ‘%iia%i#&T’éﬁ%Mﬁﬁﬁmﬁ

o RIERARLERME A E A B - =

i

=5

G

AT IRES AL ZAm 0 lgm T B S > B G A
50um % 14.8 ym~21.3 y B2k > B8 A 5 TR F 11 PMp 1T
Mo s Ao ATt ) 66.6~69.9% 5 FFT R B RE R T R R R R
”7%B8mwn BT AR R 5 0.3~2.9 mg/m’ 2 [ -

cd FRES > AT AR ;B"f/é”ﬁ’bﬁ}%‘ﬁ# R &P g v
5 450kg 0 7F Rk L ok

5.2 %
FIp 2 RFIRABENELE AT LR A RITERAHLFE
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*ék= 97/12/07 Marple Personal Cascade Impactor 33§k $k 354% %

MarpleTh. 8- ¥ 32 45 4 w

arpe R §C BRI 5:@’}%

FREERME L ‘
L TR B R A
Actual Flow Rate 2 LPM R mmHg
s XX2 A f R | FEREEER 235 C
PR 4 2008/12/07 Ohr
Hp /P R 16:03 e

BT, Pﬁf]m R P AL
BFHEd 2008/12/07 49min
p /PR 16:52

R A V= 0.098 m’

_—"}i 2 Jf_fx‘i‘ﬁ : Wilz 8.305 5 Wizz 7.791 . Wi3: 8.299 , Wi4: 9.006 5 Wi5: 7.937 N Wi6: 9.498 .
Wi7: 7.756 5 Wig: 7.790 ,Wig :7.846,W1FT:13.280
Lab. Blank=9.528 ,Field Blank=_13.313 H ~:mg

coatingfé g A £ * Wei=9.559 , Wer=8.040 , Wes=28.777 , Wey=9.378 , Wes=8.213 , W=
9.767 , Wc=8.046 , Weg=_ 8.084 ,Wco=8.486
Lab. Blank=9.535 , ¥ >:mg

FHRERAL I Wr=8.562, Wp=8.042, W3=8.789, W4=9.422 W;s=8.218 W¢¢=9.773 , Wt
7=8.055 , Wrg=28.113 , Wp=28.505 ;W=13.381
Lab.Blank(F)=9.536, Field Blank= 13.313 H i~ :mg

ok Z € Wo=Wr - W,

Wii=_0.003,W;,,=0.002 ,Wy3=_0.013 ;Wxa=10:043 /- W,s=_0.005 ,W;,=0.006 , W;7=0.009,
Wig=0.029 , Wny=0.019 , Wr=0.101

Field Blank=_0 ¥ i~:mg

2 pE Ik B (C1~Cap)=Wn/Vgy
C;=0.029 ,C,=0.020 ,C3=0.129,C4=0.441 , Cs=0.049 ,Cs=0.063 .C -= 0.092 .C s=0.300 .
Co=0.194 . Cg=1.035

Field Blank=0 # : mg/m’
Fe 1 2 3 4 5 6 7 8 | After Filter
Cut

50 21.3 14.8 9.8 6.0 3.5 1.55 0.93 0.52 0.1

(m)

T | 971207 | 971207 | 971207 | 971207 | 971207 | 971207 | 971207 | 971207 | 971207 071207MaF

MaB5 | Mal Ma2 Ma3 Mad Mas Ma6 Ma? Mag | Ma9 2

L=

FH 4o

L A2 RE3FE LA SR ASY T ECL S F)6.4 F A
2. @& LA ELE AR
3. % RERH 1000

Fr
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97/12/07Marple Personal Cascade Impactor jg S =€ izék %

Marple Impactorx # # {4 Jg S 4= £ a4 4

frEg: L FE

Z v mAF=E p #:_ 97/11/30/13:00

E RHE R 19~02°
%L;I%;/{;ﬁ; 38 43C o Coating} 72 14 4= £ p #: 97/12/02/10:00
PERAEA: = ° B LG F P $:97/12/09/11:00
- E
ok iy -+ e £8
Dpso(um) | i ¥ 5 i 1 2 3 4 5 | o |y
D 8304 | 8306 | 8305 | 8304 | 8306 | 8305 [0.001 | —
50 971207Mal | coating | 8.559 | 8.559 | 8.559 | 8.559 | 8559 [ 8.559 | 0.000 | 0.254
B 8562 | 8.562 | 8.561 | 8562 | 8.563 | 8.562 | 0.001 [ 0.003
% 7792 | 7.795 | 7.793 | 7.787 | 7.790 | 7.791 | 0.003 | —
21.3 971207Ma2 | coating | 8.038 | 8.040 | 8.040 | 8.040 | 8.040 | 8.040 | 0.001 | 0.248
% 8.048 | 8.040 | 8.040 | 8.040 | 8.040 | 8.042 | 0.003 | 0.002
Ta‘ 8294 | 8299 | 8300 | 8299 | 8302 | 8299 [0.003 | —
14.8 971207Ma3 | coating | 8.776 | 8.777 | 8.778 | 8.776 | 8.776 | 8.777 | 0.001 | 0.478
B 8790 | 8.789 | 8.788 | 8.789 | 8.790 | 8.789 [ 0.001 [ 0.013
# 9.005 | 9.007 | 9.005 | 9.006 | 9.009 | 9.006 | 0.002 | —
9.8 971207Ma4 | coating | 9.378 | 9379 | 9.378 | 9.379 | 9.378 [ 9.378 | 0.001 | 0.372
| 9421 | 9422 | 9420 | 9.423 | 9.422 | 9.422 | 0.001 | 0.043
D 7.940 | 7.940 | 7.936 | 7.937 | 7.934 | 7937 | 0003 | —
6.0 971207Ma5 | coating | 8.213 ;8213 | 8213 | 8212 | 8213 | 8.213 | 0.000 | 0.275
B 8218 | 8.218 |18.218 | 8217 | 8217 | 8.218 [ 0.001 | 0.005
# 9.497 119498 | 9497 | 9.498 | 9.498 | 9.498 | 0.001 | —
3.5 971207Ma6 | coating |- 9.767 | 97768 | 9767 | 9.766 | 9.767 | 9.767 | 0.001 | 0.269
w1 9774 | 9974 19972 | 9774 | 9772 | 9.773 [ 0.001 | 0.006
3 7754 17956 -] 7357 | 7756 | 7.757 | 7.756 | 0.001 | —
1.55 971207Ma7 | coating |“8:047 2 8.046-| 8.046 | 8.046 | 8.046 | 8.046 | 0.000 | 0.290
% 8.055+| 8.0557('8.056 | 8.056 | 8.054 | 8055 | 0.001 | 0.009
% 7790 | 7792 | 7.790 | 7.791 | 7.790 | 7.790 | 0.001 [ —
0.93 971207Ma8 | coating | 8.084 | 8.084 | 8.084 | 8.084 | 8.084 | 8.084 | 0.000 | 0.130
E 8113 | 8.114 | 8113 | 8114 | 8113 | 8113 | 0.001 | 0.029
# 7.845 | 7.845 | 7.846 | 7.846 | 7.846 | 7.846 | 0.001 | —
0.52 971207Ma9 | coating | 8.486 | 8.486 | 8.485 | 8.485 | 8486 | 8.486 | 0.001 | 0.272
B 8.505 | 8.505 | 8.504 | 8505 | 8.504 | 8505 | 0.001 | 0.019
W | 13.284 | 13.284 | 13.278 | 13.278 | 13.276 | 13.280 | 0.004 | —
<0.1 971207MaF »
s | 13.385 | 13385 | 13.380 | 13.378 | 13.379 | 13.381 | 0.003 | 0.101
% 9.527 | 9.529 | 9.528 | 9.527 | 9.530 | 9.528 | 0.001 | —
B,le'r’l'k 971207MaLB | coating | 9.535 | 9.532 | 9.535 | 9.536 | 9.536 | 9.535 | 0.002 | 0.007
% | 9537 | 9537 | 9.535 | 9.535 | 9.536 | 9.536 | 0.001 | 0.001
Field 07190 MaFB ® [ 13313 [ 13313 | 13313 | 13314 | 13312 | 13313 | 0.001 | —
Blank ¢ | 13317 [ 13312 | 13.314 | 13311 [ 13312 | 13.313 | 0.002 | 0.001
LI
BT
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“Wéke  97/12/14 Marple Personal Cascade Impactor .33k $k o ék 4

MarpleIf 3+ 1k 2z 4% £ ®IH
arpleL %F*;*@Uw-: e %
FREEERIE . .

% TR B R 4
Actual Flow Rate 2 LPM PR ER mmHg
Btk gk XX2#@ PR | HFHREBERER 22°C
R E A 2008/12/14 Ohr
P Hp /P R 16:09 o
— * kPR AL
HEEE L 2008/12/14 1 51.6min
poHp /PR 17:01 :

P EHREMAVe=0.1032 m’

Zv g A E 0 W;=8.314, Wp=9.236, Wi3=8.380, Wi,=8.778, W;s=8.367, W;s=8.358,
Wi7=8.334, Wis=9.112,W;9=9.000,W;r~=13.665
Lab. Blank=13.313,Field Blank=13.313 H ~:mg

coatingf$ jg A £ Wc1=8.701, Wcx=9.600, Wc3s=8.651, Wcs=9.134, Wcs=9.782, Wc=8.842,
We=8.726, Wes=9.388,Wco=9.318, Wr=NA
Lab. Blank=13.312 H i+ :mg

FHxR S pAEL 1 Wp=8.703, Wp=9.594, W=8.661, W=9.171, W;5=8.787, W;:=8.846, W;¢
7=8.735, W¢s=9.411, W=9.332 ;Wr=131753
Lab. Blank=13.314, Field Blank=13:313 H ~:mg

Mok EW,=Wr - W,
Win1=0.002,W,,=0.000,W,3=0.010,W14=0.036,W;,5s=0.004, W,,,=0.004, W,7=0.009, W,s=0.024,
Wny=0.015 ,Wr=0.088

Lab. Blank=0.001, Field Blank=0.000 H i>x:mg

2 pE ik B (C1~Cap)=Wn/Vgy
C1=0.019, C,=0.000, C5=0.097, C4=0.351, C5=0.043, C¢=0.039,
C7=0.085, Cg=0.229. C9=0.143. Cg=0.855

Lab. Blank=0.000, Field Blank= 0.000 H : mg/m’
& 1 2 3 4 5 6 7 8 After Filter
Cut

50 21.3 14.8 9.8 6.0 3.5 1.55 0.93 0.52 0.1

(pm)

T | 971214 | 971214 | 971214 | 971214 | 971214 | 971214 | 971214 | 971214 | 971214

K Mal Ma2 Ma3 Ma4 Mas Ma6 Ma7 Mag Ma9 9712147MaF

EE

E2 #1007

Bes ke L Ep - 24 R SO T RIRAL AL B F E (R 6 F) Gk BT &
"

Folve F2.% e #F

F1%
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97/12/14Marple Personal Cascade Impactor jg S =€ isék %

Marple Impactorx # # {4 Jg S 4= £ a4 4 g LZE
, : - %9 AL P #:97/12/11/09:00
T IRBR R 20~23 -7
i‘_;% ;": s 3843 5 Coating 72 14 4= £ p #: 97/12/14/09:00
PERAEA: = ° FHRNILEAE p P 97/12/21/11:00
JE = T3 £E
Dpso(um) | g S5 o 1 2 3 4 5 2 S |y
# | 8309 | 8316 | 8316 | 8316 | 8315 | 8314[0003 | —
50 971214Mal | coating | 8.701 | 8.702 | 8.701 | 8.701 | 8.698 | 8.701 | 0.002 | 0.386

"~

8.702 8.705 8.702 8.702 | 8.702 | 8.703 | 0.001 | 0.002

o

2
1

i3

9.243 9.233 9.238 9.238 | 9.236 | 9.236 | 0.002

|

213 971214Ma2 coating | 9.600 9.601 9.600 9.600 | 9.600 | 9.600 | 0.000 | 0.364

9.590 9.596 9.594 9.594 | 9.594 | 9.594 | 0.002 | -0.007

—
L

i3

8.377 8.378 8.381 8.382 | 8.380 | 8.380 | 0.002 —

o

14.8 971214Ma3 coating | 8.652 8.651 8.652 8.651 | 8.650 | 8.651 | 0.001 | 0.272
is 8.660 8.662 8.662 8.661 | 8.661 | 8.661 | 0.001 | 0.010
7 8.776 8.778 8.779 8.778 | 8.777 | 8.778 | 0.001 —
9.8 971214Ma4 coating | 9.134 9.134 9.135 9.135| 9.134| 9.134 | 0.001 | 0.357
is 9.134 9.135 9.134 9.134 | 9316 | 9.171 | 0.081 | 0.036
Tl 8.367 8.368 8.367 8.368 | 8.366 | 8.367 | 0.001 —
6.0 971214Ma5 coating | 8.781 8.784 8.783 8.781 | 8.782 | 8.782 | 0.001 | 0.415
is 8.786 8.788 8.986 8.786 | 8.787 | 8.787 | 0.001 | 0.004
i 8.358 81358 8:359 8.358 | 8358 | 8.358 | 0.000 | —
3.5 971214Ma6 coating |~8.842 8.842 8.842 8.842 | 8.842 | 8.842 | 0.000 | 0.484
is 8.846 8.848 8.846 8.845 | 8.845 | 8.846 | 0.001 | 0.004
xl 8.335 8.337 8.334 8.334 | 8.332 | 8.334 | 0.002 —
1.55 971214Ma7 coating | #8.724 81782 8.727 8.726 | 8.726 | 8.726 | 0.001 | 0.392
is 87734 8.736 8.736 8.734 | 8.735| 8.735| 0.001 | 0.009
i 9.110 9.113 9.113 9.113 | 9.113 | 9.112 | 0.001 —
0.93 971214Ma8 coating | 9.387 9.390 9.388 9.388 | 9.386 | 9.388 | 0.001 | 0.275
is 9.413 9.413 9413 9.409 | 9.409 | 9.411 | 0.002 | 0.024
i 8.997 9.003 9.005 8.998 | 8.997 | 9.000 | 0.004 —
0.52 971214Ma9 coating | 9.316 9.318 9.319 9.318 | 9.317 | 9.318 | 0.001 | 0.318

9.332 9.332 9.332 9.333 | 9333 | 9332 0.001 | 0.015

[N

2
1

.

13.666 | 13.666 | 13.663 | 13.662 | 13.667 | 13.665 | 0.002 —

o

<0.1 971214MaF ~
fe 13.752 | 13.752 13.752 | 13.753 | 13.756 | 13.753 | 0.002 | 0.088
b 13.314 | 13.312 13.311 | 13.313 | 13.315 | 13.313 | 0.002 —
];Zz'k 971214MalLB | coating | 13.308 | 13.311 13.315 | 13.314 | 13.314 | 13.312 | 0.003 | -0.001
i 13.314 | 13.315 13.313 | 13.313 | 13.313 | 13.314 | 0.001 | 0.001
: 1l 13317 | 13.312 | 13.314 | 13.311 | 13.312 | 13.313 | 0.002 —
Field
971214MaFB »
Blank fe 13.313 | 13.315 13.310 | 13.313 | 13.313 | 13.313 | 0.002 | 0.000
s R
%+ —‘F"f :
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“WékI 97/12/22 Marple Personal Cascade Impactor 3.3k tk e 4% %

~r 17 2= L4 %"% i%—?‘]’( :

MarpleIL 545 # 7o d % 2 5

B g o B . .
LS PHERE R4
Actual Flow Rate 2 LPM IR AR mmHg
Bk 2 XX w i | HFHRBERER T
FEE A 2008/12/22 Ohr
o P AM 09:51 o

{3? P AL
HEiEE L 2008/12/22 65.5mi
I AM10:57 ~min

FRHEFEMAEV=0.131 m’

Z0 AT L W;=8.351, Wip=9.209, W;;=_8.735, Wi4,=8.959, W;5=8.354, W;c=8.943, W;=
9.099, Wis=8.062,Wi9=9.123, Wip-=14.115
Lab. Blank(F)=13.312,Field Blank(F)=13.018 H +:mg

coating s Jg A £ Wc¢i=8.590, Wcp,=9.456, We3=9.414, Wey=9.674, Wes=9.139, Wee=9.359,
Wcr=9.661, Wcg=8.272,Wco=9.313, W;=14.194
Lab. Blank(F)=13.314,Field Blank(F)=13.020 H i~ :mg

FispAL P Wp=8.613, Wp=9.483, Wr=9:421, W=9.672, W5s=9.142, W¢c=9.362, W¢
7=9.686, Wrs=8.323, W=9.340,Ws=14.194
Lab. Blank(F)=13.313, Field Blank(F)=13.020 H +:mg

MekE £ Wy =Wr - W,
Wini=0.023,W,=0.027, W,3=0.006, W 14=0.000, W.,5=0.003, W,,=0.003, W,7=0.025, W,s=0.051,
Wnoe=0.028, W=0.079

Lab. Blank=0.001, Field Blank=0.002 H ix:mg

2 pp & B (C1~Cap)=Wn/Vgy
C1=0.179, C,=0.209, C5=0.049, C4=0.000, C5=0.020, C¢=0.021,
C7=0.191, Cg=0.392, Co=0.212, Cg=0.600

Lab. Blank=0.000, Field Blank=0.000 ¥ : mg/m’
& 1 2 3 4 5 6 7 8 After Filter
Cut

50 21.3 14.8 9.8 6.0 35 1.55 0.93 0.52 0.1

(um)

M| 971222 | 971222 | 971222 | 971222 | 971222 | 971222 | 971222 | 971222 | 971222 971922MaF

S BE Mal Ma2 Ma3 Ma4 Mas Ma6 Ma7 Mag Ma9 a

%t

$RFES 11000

FPFHT LYW E E2 507 BE3ACA T Fipd 4 SIS RO FL R ATk
Be i AQQAFE F 1 F o

FrE
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97/12/22Marple Personal Cascade Impactor jg =€ iodk 4%

Marple Impactorsx # # {4 Jg M= £ e4k %

PEg L4

Z 0 mAF=E p #9:97/12/14/09:00

E BB R 20~23
Z:El I%; . Be 38-43 OC Coating?} 7215 = p #: 97/12/21/11:00
LRI BR: ~ /o FARATLiE 2F P 9:97/12/25/10:00
= £ 3
Dpso(um) | 7 5 %5 5 ﬁ 1 2 3 4 5 Ty | ;;
% | 8354| 8352| 8350 | 8351 | 8350 | 8351 0.002| —
50 971222Mal | coating | 8.590 | 8.589 | 8.590 | 8.591 | 8.590 | 8.590 | 0.001 | 0.239
6 | 8614| 8614 8613| 8.613| 8613 | 8613|0001 | 0023
# | 9207| 9207 9208 | 9211| 9211 9209] 0002| —
213 971222Ma2 | coating | 9.455 | 9.455 | 9.455| 9.458 | 9.457| 9.456 | 0.001 | 0.247
6| 9483 | 9484 | 9484 | 9483 | 9.483 | 9.483 | 0.001 | 0.027
% | 8753 | 856 | 8753 | 8750 | 8.752| 8.753] 0.002| —
14.8 971222Ma3 | coating | 9.415 | 9.415| 9414 | 9415 | 9412 | 9.414 | 0.001 | 0.661
6 | 9421 | 9420 9.421| 9.420| 9.421| 9421 0.001 | 0.006
% | 8959 | 8961 | 8958 | 8959 | 8957 | 8959 0.001 | —
9.8 971222Mad4 | coating | 9.674 | 9.674 | 9.674 | 9.674 | 9.674 | 9.674 | 0.000 | 0.715
6 | 9673 | 9671 | 9.673| 9.673| 9.672| 9.672 | 0.001 | 0.002
% | 8351 | 8354 | 8354| 8355 8356 | 8354 | 0002| —
6.0 971222Ma5 | coating | 9.138.,19:39 | 9.140 | 9.141| 9.139 | 9.139 | 0.001 | 0.785
| 9442 | 9.143|.9.143| 9.142| 9.140 | 9.142 | 0.001 | 0.003
% | 28942 | 8946, 8945 | 8943 | 8941 | 8943 ] 0.002| —
3.5 971222Ma6 | coating |- 9357 | "9.358.| » 9.360 | 9.360 | 9.360 | 9.359 | 0.001 | 0416
= | 9365| 9.364| 9364| 9357| 9359 | 9.362 | 0.004 | 0.003
% £.9.100 [-9.100- 9099 | 9.099 | 9.097 | 9.099 | 0.001 | —
155 9071202Ma7 | coating | - 9.662.| 9:660'| 9.660 | 9.660 | 9.661 | 9.661 | 0.001 | 0.562
s | 9686 9.687] 9.684 | 9.687| 9.684| 9.686 | 0.002 | 0.025
% | 8061 | 8.062| 8062| 8063 | 8063 | 8062|0001 | —
0.93 971222Ma8 | coating | 8272 | 8271 | 8272 | 8272 8271| 8272 0.001 | 0.209
6 | 8323 | 8323 | 8323 8323 | 8323 | 8323 | 0.000| 0.051
# | 9124 9121 9.122| 9.122| 9.124| 9.123| 0001 | —
0.52 971222Ma9 | coating | 9311 | 9.312| 9.312| 9314| 9314| 9313 ] 0.001 | 0.190
6 | 9340 | 9339 | 9341| 9342 | 9340 | 9340 | 0.001 | 0.028
% | 14.114 | 14115 | 14.116 | 14.115 | 14.115 | 14.115 | 0001 | —
<0.1 971222MaF -
| 14195 | 14.193 | 14.194 | 14.193 | 14.193 | 14.194 | 0.001 | 0.079
# | 13308 | 13311 | 13315 | 13314 | 13314 | 13312 ] 0003 | —
b | 971222MaLB | coating | 13.314 | 13315 | 13313 | 13313 | 13313 | 13314 | 0001 | —
% | 13314 | 13312 | 13313 | 13313 | 13313 | 13313 | 0.001 | —
Field # | 13.017 | 13.019 | 13.018 | 13.018 | 13.018 | 13.018 | 0.001 | —
971222MaFB  ——
Blank 5| 13.022 | 13.020 | 13.020 | 13.021 | 13.019 | 13.020 | 0.001 | 0.002
& 3L
FHE:
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4k DustTrak it & & it & &k

L

- R % 'é*u’a“Pj:}JstTrak R % ?éMD;stTrak .
97/4120 1.72 1.76 2.3%
97/6/6 1.75 1.77 1.1%
97/6/7 1.71 1.7 0.6%
97/6/15 1.75 1.76 0.6%
97/6/21 1.68 1.71 1.8%
97/6/22 1.69 1.66 1.8%
97/6/23 1.73 1.71 1.2%
97/6/24 1.7 1.75 2.9%
97/6/28 1.72 1.67 2.9%
911112 1.68 1.69 0.6%
9771/3 1.74 1.7 2.3%
977115 1.72 1.74 1.2%
91/7/12 1.7 1.73 1.8%
9717119 1.7 1.71 0.6%
9771126 1.71 1.75 2.3%
97/8/2 1.7 1.78 4.7%
97/8/9 1.69 1.64 3.0%
97/8/16 1.71 1.7 0.6%
97/8/23 1.69 1.75 3.6%
97/8/30 1.7 1.78 4.7%
97111217 1.67 1.72 3.0%
97/12/14 1.71 1.75 2.3%
97/12/122 1.68 1.69 0.6%
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