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ABSTRACT

In TET-LCD manufacturing factories, the chemicals that are used in
the wet-etching equipments generate acidic waste gases consisting of
nitric ~ acetic and phosphoric acids. The acidic gases are introduced into
the acidic wet scrubber via the acidic exhaust duct for treatment before
being discharged into the atmosphere from the stack. The inlet
concentration of nitric acid at the scrubber is about 8 ~ 33 ppm. In the
scrubbing process using scrubbing water of pH about 7 and conductivity
of about 3 ms/cm, dense white smoke is generated. After sampling and
analysis, nitric acid is found to be the major component in the white

smoke.

In this study, many methods.to.improve the efficiency or additional
hardwares to eliminate white-.smoke were found to be ineffective. Finally,
we found that the white smoke would-disappear completely by keeping
the sccrubber water running until the eoncentration of the nitric anion of
3.5 wt% and the total anion of 17wt%, or the nitric anion of 2.3 wt% and
the total anion of 26 wt% were reached, and when the conductivity of 72
and 90 ms/cm ~ pH of about 7 was maintained in the scrubbing water.
During this smokeless period, the relative humidity in the outlet of
scrubber was found to be below 80%. The removal efficiency of the

acidic gas was not changed and still maintained over 90 %.

If NaCl was used to raise the Cl- concentration of the scrubbing
water , it was found that the relative humidity at the scrubber outlet was
reduced to 80%~ 90% but the white smoke was not eliminated
completely. It was found that continuous scrubbing until the total anion
concentration reached above 25 wt% and the relative humidity at the

scrubber outlet was reduced below 80 %, the white smoke could

iv



disappear completely.

This study has hypothesized that high concentration of nitrate, acetic
and chorine ions in the scrubbing water lowers the water vapor pressure
which in turn reduces the relative humidity of the scrubber outlet from
90~100% to below 80%. As a result, nitric acid can’t absorb water to
grow into visible white smoke particles. This study found that the
operation range of the conductivity in the smokeless condition is after the
period when the maximum conductivity value is reached. Continuing the
scrubbing operation will reduce the conductivity value of the scrubbing
water until when the solute concentration is too high and draining and
making-up a small amount of the scrubber water becomes necessary.
During this period, keeping the conductivity of the scrubbing between 72
~ 90 ms/cm and the relative humidity of the scrubber outlet below 80%

can maintain the smoke-less condition.

Key Words : Wet Scrubber ~ White-Smoke - Acidic Gases ~ Wet-etch ~ Air

Pollution Control
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Koc % KoL = # 40 2 i Ap BEREHT @ Thdgc Eu%%’kea KL = #

TERTT L LY B B SN T PE R S
Secm

PP Kog A0 Pt ke FriBREA 3 Bk AE Ao mEY < o Ko 4R F T K
Fired 2 & RpRip e BRI ZRERIERRNFTLY > T
MET

TERFFER CELFVCLAARME F AT G SEHLIERZ X2
AFRIFEF ALY UT\}T"#‘ i3 1 Do

Y2 _ o 00234 tacks

vi (2-9)
Be tdq s BiFER
N = kos(Pc — P¥) (2-10)

N = ko (C*—Cv)

koo 5 A AP HEMF @ ke Hiw i ST NS s g E R

h-m*- pa

Wi MO8 P R A L AR H G pas PGS A Gk i
-m

”"‘" &fﬂifg_r/ﬂ\fi CLr-»f? 4‘5}7" J\“‘ m/k)i H i~ ,:\ pa’C*%/‘?ﬂjL#’é—_
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BOEGERT AT GEER 0 ARET A RAPLARA o F B B ARE
KPR R BT G R AR AR o T R AR

d 7]z .;f ek T Jv,;%niﬁgﬁ;’H‘t\m‘hpt% » W A
T E(Matm)+ R BIAER > AP RIEP R BFRFF R A A
AR F G ET 2 H A A R R F B

FohiR B 16 TR AR TART ok f v LG g < o e mRE 4 g <o
R T G AE o F SR gt BAF DT RE R R pord
g% -

GG R BT HE S LR T A VA LIS L E
Sl i e I TE BB RABE S PER A PR B R
$°+ﬁﬁ$%§'f’%ﬁ'3% rd 3 4 (NaOH)AL ks eniise i § &5 i

@A AR HE R A2 o iR Aok i (HoSO,) £ i i

2L (P

@5wgﬁ@ﬁaw%’%pHAE%&ﬁ$@ﬂ§F@E$@%WH@
EHR W E R il R G ok g

B R ERhck G RBAG S 2 P f e R L S
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% 6. #33 % P 2 FHFM LB S v

FEXER S H REIGFRF LW

R A G m? o
HAbeF R(ER) m =1
oL pot & od A m?/m® <1
TEFTER Sec £
FEY S m>h <1

ik pH 8 £ | HEEFHEH B L 0 pH
i RETRE ms/cm Il
BFrE m°/h 1
BRI m/h <1
e [ ~1
AR M/atm i
N C %)
B4 mmHg w1
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BT RRERFRE 2L R b

CE AR RS B

a2z AV afFp BN E iy

2 F e
1 vAER EORGE bk FRLES AR A ORISR
kB flIeieied if o
C.Ral 7 ks 3 2 % H ¥ or g2
NH3 °
a.d b ikiiFz BIFPERE o LA TR i o
2 Bk b.r2 7 feikiis K B AL ARILAEF Y F FE

44 -

a.if 4o G i AL F T B W
3 | KTHERE | wicd RO kE o

.7 ¢ Bt & & (LA A 3 2R -

N SRR SR S S AR L L R AL
#FooBP v b E kG AV NHe 5 4 52 5ok T /2 20~50%
U9, s w a5 R REAEE2 s -

=f

BRI T e L BB T e e B A ok o i
W AT RS IEF ek o A RERE T et g e)? v
ﬁ%%¥%*HF£HﬁQﬂfm%HFmﬁﬁiﬁ%;E S N
50 NH 2 pe s S 4R & 2 B f 10 % — i ¥ 1of ik e (D09 4 op T,r\ 2n
i» NH3 > 'lﬁﬂqpmﬁ%éjﬁﬂiﬁ%$wrmziHCM%H&%%;%ﬁ-
F o e st NHy 2223 5 d R & 20~30%# % 2 9 5 60% > @ % = if
Eooslkis i HF 2 HCl 225 5 d e k 40%4% % 1 95 60% -

e d A2 R G B AP S 2 2 BGURRET Mo R X
5 30%3E 715 5 0%z AR gk o F L H - A SRR 4 B
P NHy 405 0e 57 a2 2020
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11— FiEx A2 TFT-LCD % F 5 $ % » 1022 & pe ik issg

T Pifod 2t AR BTG BRY o F LM
fAEZz 6 A A o e T EAE I AT TFT-LCD £ T Rz §+ & ~ kS
ﬁé@ﬁé%&?ésmMWMLm@o&%&ﬁé@%%ﬁﬁ%%eg

A B ER R B ORF LG F R 2 RS
T 2 el B A AR e P AT S
#-CVD @Azt § 2 dp P WATEF 2 240 FP AN E A2 0 TR 3o

“

<
=
‘3“\
).
T
s
(@
_J
3
s
=
She

PR PR BIREEE S A A 0 2 R RATR BS S R A R R T
?%i@m$ﬁi$ﬁW%éi°%ié@%%$%%¥’ LTI
FEB Yz KRk kaapH ER8 At BT AEAEY A3 ms/cm = % o
&%&%%%i%ﬁ%@@éZﬁi VESR TS A 0.22mhr ik o g
» 4.550 ° RIFEZ RJTE WS KT A2 28% 0 R ITIE G g I R
_7‘\]]\ o
3.1 2 ujig &6 L2 Kk

FIUR 7R F 248 58 > REpdE R R KRR FIP AT Y
R oo EHE 2 PAPS DB FIRARE > M8 S 2 BE L RE - f T F
PRRSEEAE (T RNE 0 U HETE D PR S L R F g o

FOAAPFTER T P SR 9 EE B L2 E - L 0 Rl
v A AR A 2 Rk B (KRS 4 B~ B --NIEA A435.70C1Y
pi--% 4 6 R # 5010) 0 Jhudnch L BRI A A6 T2
MG TEEAL G2 RSN v R F AT A2 kR kR 0

THREE FIRE L ot S LA g A LR
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3.2 2 v 4p Bt ¥ iR

AT E A0 L RR LB LB N SRS S PR
B FIRFRAR BT R F 22 E RN < RS R 0 Tl
LR ITR AL R F DAY T A 0 T S 6 TR
N LR BB T A 4T 0 Bt S B2 S B REE A TR R Rt

S A- W fRY LY aF HoRRIE & o 12k B ok p i B (Light
House, handheld 3016, USA)¥HE i p 2_ v T i & B> & 2R /R & 2 (Testo
615/625, Germany) % 5z &3k 8 & 3+ (& = SK-180, Taiwan) ¥ &gy f

%}é] de &R ﬂ)ii #b/ﬂﬁ:m.)i » 1 ﬁ*q' | /,ﬂ}i{?’ﬁf’ ~{ﬁ;_mﬂ/é\. F e

3.3 A MK e g & P iviE PR

S URECR BN St Sh Xl R s IR =2 U R N
é@k&iﬁ%a#@rﬁ5ﬁ TRIRE = AR A R WAr 2 F b
R B AR B iR o R I P e R L
ﬁ%#ﬁ%x%&°¥—«ﬁﬁ=%ﬁfﬂ$m&ﬁmﬁ%'?aﬁw
Boo M0h SRR &ﬁ%ﬂr%ﬁﬁﬁ&*ﬁﬁﬁ’%mﬁ?ﬁﬁk

ﬁ*fﬂnj’fﬁﬁjl D o

$ o A MR F L RERESNESE TR 1.3 m Ak E 93 Apn
7% % (Best A/V Final-fog)(*it4%x 1 2 2)> = kg3 3+ -k (DI water)it £ %
0.15~0.5 liter/min> Ak & 5 5 2 kg/cm 2 5 RX3 kg/cm 2 ITIERT
Mok it R RUT K R 8.4~20 um Z B e i K 1 RIR (4R 3) B Ok
> h R IFICE () BRI E R B F B R D
1@$w<m1ﬂMNM’m&w%<g$@wg A SORPAMARF B

ki 3 % 3 E o

$ 2 Fec g A BRGS0 BT RRET 20~30m 2
BEYoREG TS 289R("e 5 2 6)0 A 4 avkiF it & 0.5~

22



M4 7) » 450k B9 55 5o 277 liter/min 2 p %k o ok 5 2 ik g
FRRPEEL3~54 FZ et RE 2 7 P27 408 5 iF -

BEFS e L plE N2 5 /m/l'$i€.3 Bz L EisBAARE KT
EREZ Mo ok kpHEL 7~8 2+ (TR EH A 2ms/cm =

%?%@%€ﬁ4ﬂié’ﬁﬁﬂ4rOﬂm%Wmﬁ% EEifNe 2
gﬁm%%o'gﬁzt TLPIEA 2 SRS R REE IR R
b KA iR e PRAR (T RRE o

VH

BT ARIES G0 A ®ikis k2 pH B 789 10 (&
TR 3mslom)it 7 e Ee R TS AT RIFERKE TR
BIRFF 3 0.44 mPhr chik 7R 0 6 TR R @ P B o

3.4 ik kR e R

BB L Rl RESK R AESE R R TR ¢ 2 s R
Lonk s § L Fl A R %%%*ﬁﬁﬁ’u%@é@éi%éo
195 Raoult's law » -k @ BT BB W AR R ZHILF B TER 4
rﬂi%%@é*ﬁ’ﬂ&%%¥Mrﬁw%ﬁag%@’?ﬁ?u&i
0O o AERIEE ME 9 L PR S

pLS “3\—‘1

1

»

H N
ﬂ\—u
%m

L TR A T RS A BT A KT H LB AP
EIC R a Fiiﬂ¢“’ﬁ$%%*%?§,
ﬁ %‘ﬁ‘ﬁ %’ /m'}u$fg BT ,m,n$)§&ja7 s A ;}-}L-}{m‘/l& k%K ?ﬁ r_g %’i{t B

.

LI

=
(u
[
"yx‘(

TR
)

RIRRACT) B R R T RIORB T R B~ R I T AR
BRI R TR T AN ERE F A AT R R R
CORIRZ GEIE R REARSRR -

w
/
It
7

pEIN =7

PR 0 R AR, v 2 F MRS e > PR R
(PALL PTFE Membrane W/PMP Ring, 2.0 um)#-»> © g g % g i o
2§ M meic 130 liter iEimis £ 03 B3 R X B3 0 IC A7 H e g
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W2 L AR e d PP PRI A Sk
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>~ BEEHG

41 A4 6T 53 BRF 2D

Bl A SRR ARPE P L LS9 TRk RS FRIRE
P o2 B LN E2 IR KR

B4y 4z 5 TFT-LCD Array @428 ¢ 2. — > R& 3| W F BT @ *
7 BhfL(HsPOy) ~ i e (CH;COOH) 2 A e (HNO3) 2 iR i rt o 2. = 3¢ gt
WL EeNF o d A2 fEd E L FRE G TRI RS
£ 3]0 RSN ks A (Vi 8~13) -

do AL ADHEL B P2 RPIESET BB AS
'E %12 i L (CHaCOOH) R & % 59, % 2 % %16 & 12 > #l iE (HNO3)ik &

b UL e

B E2 %66 0 drk 8RR e At dah 3 9 LR F Y R E

RS RS ks RS ¢ T kAT 3 i 2 Tppm -

4 8% 8 AL R R %

PAYEA|EREE |FIEEN | REEEN] K | wRRID
Ktk e mg/Nm® | ND<1.0 ND<1.0 | #&ZE | 2004/11/24
fis e ppb 820.3 ND<132 | 6 B X' | 2004/11/24
i ppb 2726.8 41.0 X 66 B | 2004/11/24
Tk e ppb ND<23.2 ND<4.7 2004/11/24

AL 9 L2 GRRE T O T RS AR R R RIRR B0t 9
R EFE R RREYN F 0 BV BRI pong g
97.2% » wal a4 o W5 T17% « 045 55 h - 27350k ¥ 23535
Fated A O 0 om0 B 5 3.1x10° M/atm - A B2 3 )
¥ #c i 2.1x10° M/atm > AR ey 4 K,ért eI S SR e

L e T

Y AR . 5L
Z % - K55
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2 9.% - SRR s v kR 2 RS

o ) HDEE r T 4 ) ,
AAr egleH | g [ Eapm

(ms/cm) | (ppb) (ppb)
5 - = HNO; 8.0 3.0 28,038 | 7,935 |71.7%

2004/12/11 | CH3COOH | 8.0 3.0 79,433 2,261 197.2%

6

EAATR B4R S A ) 40.8 Wi% o ik 5 5.86 Wi% > A %
MRS o d PSR AR R NP AR RS A B
fa  BiRIFE v ERBRIZ AP E o

) EL

éngu%@éiﬁﬁWW§ﬁmrz¢mwm &5 (e 14) 0 A
1259 41.5wWt% > FrpiR 5 0.1 wi% > B ¥ Sk o d p0F e e iRis (SR
P2 By ARBIARE R SRR R K % P B PR
zZ M ERART L o

A b LIRS R BN 224

\;\\]«

T f 2% SR AREE ERE -
2. /’D/"$f€ I 4 f; kﬁﬁﬁf /Ffjﬁﬁ'i K,/f 7‘:’:-3? = o
4.2 AR 2 g R

IV E I %iﬁ%%Sﬁﬁﬁ%ﬁﬁﬁﬁﬁ/ﬁﬁ“w RIFE
SEEFEH LT APELE - _ﬂu,mﬁigw’}k? KEwER %“F?EF"
PRCRFOMF BRAAPT 3~5 )~ BB FARE RS PREE R T AP
%%@é@%a’f&%ﬁ%%ﬁi@%%ﬁ¥ﬁ*ﬁ4*€é@°”i
B Ak iR R S 5N A %W&ﬂémé T HEF 2 hox
R

A k20T

2 r.,m,l$:[=€,3 %F-‘&i-—»%_‘i /m/"$3§ﬁij\ %} e /%Ei ’ /PJ 1%‘1%” il
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OB RIRRERRE T TER T AP R M o L1 2 RSB B
ﬁﬁkﬁ*%ﬁﬁaﬁkﬁéﬁﬁﬁ’%ﬁé%ﬁﬁgé%zﬂgﬁﬁs

§ 25~28C) w M F G TRR G A M2 F LS d 80%% 1 20%
5 (5 15~20C) > 6 YRR X

e AR 2P A AT FR

=

EI

4.3 kR 2 s Rl

F MR EE R R E S kR R en e BT R €d 3ms/em i K
BOopHEFFHNOEO~7T2 7P M2+ SEN910xE > ET R €4 3ms/cm
BRI w TR L FFRI I

#3 32 80ms/cm %+
2 A AEEFELE o 4oH 17 3 B 20 #hA

86 ms/cm 14}t > v YE R R
A FEFTRE T EHKRIR

wrmiry

E j
?;

B 18. ‘L oo ke T (E 7T B 55 ms/cm)

27



B 19. e f"fﬁ&w ’ﬁ‘(%‘ﬁ’fg 70 ms/cm )

B 20. ‘T & L(ET & 88 msicm)

NS

Y

FRBOKIFE A % BT R EHFF 2 2988 ms/lem s 2 (8 F Lk
PEAAPERCBEMNRELGRE RETAFEEM KB5S E%D
75ms/cm = ¢ 0 R Fd geE BRSPS KT REY S 2 00
ms/cm =+ o 9 o4 0 kP AR 88~90 ms/cm LR T A ¢
BB BEFERSR  ERET AN LT MIFRG 9 E2 RN
EIRFERG L NFETROL TEms/om 24 o HT AR 248
Fho@) 21 57 o

R0

-
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HA QTN L

o

88ms/cm

FIK

BAKRS
TRt

P14%
75ms/cm

"
3 I

L]
' V6

of @ : ﬁﬁ%ﬁ
sf “7

%-;r,

B Fol

%1 2 4%%( 3—88—-75—-90 ms/cm)

N

VUERBETTE MET R TRIE AN T RE BT 0 LAk
MR AR R R 5 90 ~95% M > YR T

10 #577 » At v

3010, 2 T A T AEE D v ipdhiR R (Testo i8R & 3+ 615/625)

% 2~3 ms/cm FF >
E#E I 75~90 ms/cm

/m/ll$f€ s ;}E] fj-/‘ﬂ)iu% fL 70 - 800/034
?}; ;F‘ /’%[i};’]’} %:E”% ]'& 3 E—’, ‘{ﬁ;_/ﬂ'i .

Conductivity Humidity | Temperature | Humidity ratio
(ms/cm) (%) (C) (9/KG)
97.0% 20.0 14.2
3.0 96.3% 20.5 14.6
90.3% 21.0 14.1
76.0% 21.8 12.4
75.4 76.0% 21.7 12.4
77.3% 21.6 12.5
77.0% 21.5 12.4
82.9
78.0% 21.3 12.4
85.4 79.0% 20.5 11.9
78.0% 20.6 11.8
70.5% 24.7 13.8
90.0 71.3% 24.5 13.8
72.0% 24.5 13.9
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FHREGORT L pdg pH BEd 9 7HRF 120 B TR ETHE
2 %% 1 116 ms/cm > &t @ pH & > e )i,gk&}"- B A -

PHET B A ETABYLE - Bid > 4oF 22 577 o
|+ ZEE n3/cn +uH|
140
0 ATE
100 J ?JoothD I’_'II’JESS DHFIVA'.\‘CII'II'I 50%03
e : U ELE 23494 ' 23.0 :
: 75.4 20.5 30.1/'// \\ 30.0 3.0
0 Ef—*—H 7450 Mﬁ 74573878 6" et
: T No smoke No smoke »—e—"" No ol
O Ho.2
a0 bos pH 6. pH 128 P
._/‘ No smoke 40
a0 bH 6.2 0
20
0
RUgE RN R R e S USSR @ LN @ R AR
’%‘-\ ’!}

Bl 22. 2F pHF# d EFET R E

A

M RAARGRETRL SRS B2 g o e En® pn
ZHETERAR  F A2 FRRBRDFIRF R EFHETE S R A g R
TRMRIRT ukissE . o v R RARR] > R E -
MF G F - AR KF o T 044% 0 P 2 g0 RE S 0 B
Mg BPAE AT ERYAE8~30ppm 2 F

AR~ oA kR A 10~95 ppm 2 FF

4
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AL A RETARTE - RiRE o v kR 2 kg 2L AR

SRYEH|pH |#FRAE|] T M G| R Rk
£ | msicm | (ppb) (ppb)

% = HNO, |80| 30 |20504 | 8375 |717%f ...
2004/12/11 | CH;COOH | 80| 30 | 83,841 | 2386 [97.2%
v HNO; |65| 870 | 7,656 ND | 100% | &7
2005/2/14
v= HNO; |69| 888 | 7,790 955 |87.7%| & ¢ %
2005/3/10
S = HNO, | 7.4| 880 | 18300 | 1639 [o10%| . ..
2005/3/23 | CH,COOH | 7.1 | 88.0 | 9,607 ND | 100%
$ 7= HNO; |7.0]| 850 | 4518 45 |90.0%| ..
200571 | CH,COOH [ 7.0| 850 | 95008 | 4720 |92.2%

B OO AR R F SRR ik Y m i A ET 3 (NOy)
% frpatigr+ (CHCOO) » S 45 fimiepa (i § » L AFF L 2 > ok
R RLARAE S 2 RIS R RS A ETL A A kO ET R 2T
HTRB7T~88ms/cmisE TiEL TAms/em B 23 % 24 L - fE% B ET
B T Rk RANBEFRARIL L SRR AETRAEER B
ik % ﬁiﬁﬁ;; e FEAEIEA ~ kP o
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i 49 3 3k Iy
wit% AT RA VS BT R ms/cm
50 573 100
- 82.8
40 | X "3 80
X —@m— CH3COO-
(Wt%)
30 [50.2 26.14 60
5 22.42 - A NO3-
O (Wt%)
20 16.37 40
m —X— L
10 7:,7 A77 20 (ms/cm)
A 5.49
1.04 A 353
O _A\ | | | | | | | O
1 2 3 4 5 6 7 8 910111213
Day

B 23. iska? FPETARETHHIRNEE R » L 484 B 1(2005 & 3 7 )

feilap+ kR VS HT R
Wt% ms/cm
50 104 7 001 110
>< .
jg i 95.2 X | 100
> 90.8 —m— CH3COO-
35 X 90 (wt%)
30 A NO3-
25 80 (Wt%)
20 15.97
i m | 70 X L,
15 58.9 B 14.16 (ms/cm)
10 721 60
5 | W, B64l 31 A%59 A
0 6-38 Ay . 50
1 2 3 4 5 6 7 8 9 10
Day
Bl 24, =ik FPETRETIHRTEE R » L 48% B 2(2005 & 4 7 )
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22 975] 5 5 SRR R R RRGFRTT EFTR \rggngg; wt%z #
Fepkin o R R FFY 19.3ms/cm 2 90 ms/cm 2 > UE kiR kT
ITxrEOE kY BRI ERd 1.76 wt% I 33 wit% -

012, Gk ET R &S ER 2 BT Fpkin(& NaCl)

TR CH,COO | NOy | mrmags | . .
(fs?cm) PH (\:/t%) (wt°/:;) (Wtff) L IR

*74.5] 6.90 26.14% 7.00%|  33.14%| &9 T
*82.8| 6.90 22.42% 5.49%  27.91%| &9 T
*88.0 6.90 14.44% 3.77%|  18.21%| &9 T
*88.8|  6.90 13.43% 357%| 17.00%| &%
*87.3|  6.90 16.37% 353%| 19.90%| &%
*72.0, 6.95 26.08% 233%| 28.41%| #&7v ‘T
*74.7| 6.72 24.10% 237%|  26.47%| #¢ T
*75.8|  6.93 24.03% 225%|  26.28%| fmi'T
*73.0|  6.83 22.87% 2.15%|  25.02%| fEkE
*83.3|  6.74 20.08% 1.90%|  21.98% %
85.0] 6.96 17.51% 1.60%|  19.11%| 4%
76.9] 7.00 17.17% 157%|  18.74%| 4%
84.0, 6.80 17.02% 1.54%|  18.56%|
82.8| 6.57 13.72% 137%|  15.09%| 4%
78.0] 6.90 9.77% 249%|  12.26%)| MckE
76.3| 6.48 10.69% 1.12%|  11.81%| #cokE
715 6.90 7.99% 2.08%|  10.07%| kT
50.2| 6.90 7.47% 1.04% 8.51%| kT
66.7| 6.90 7.15% 0.74% 7.89%| LT
59.3| 6.41 6.36% 0.77% 7143%| kT
57.0/ 6.96 5.57% 0.61% 6.18%| LT
35.0 6.90 3.68% 0.91% 459% L%
19.3| 6.59 1.54% 0.22% 1.76%| %%
¥4 o7 _-,,jﬁx %;55215'7 i K§i§£l’§_

Bk kW BRERERIEE S ERE B AERE > LREHESER 17
Wt% % A 42 3.5 wt% 1 b H A A 3 +k§26m%£ﬁmﬁ23m%u
P EGEAL > HAEYERBAB 25 2 BEBATT o
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el Ak R BRARGR R vsHare B TR E (&NaCl)
NO; (Wt) g/ xR/ ¢alt
8%
% N

6%

5%

%

+®
3%

2% ° Q_'—’
&4

1%

0%
0% 5% 10% 15% 20% 25% 0% 35%

NO3+CH;COO" (wt%)

B 25. s kA km s B4 a3k & (& NaCl)

I R(F A )ERB ET RGREE T g AL R R 175 kg 4 2
2 emikisk e BB ETE S H60ms/om 14 o B MR E E O~ RiSEEE
fFokidg s v ke LA 2 FARI B S B2 106ms/ecm 2 18 0 v x>
AR - AE B 600 kg e~ dziE 2 6m°ikiEk Y kA BT A N 140
ms/cm > £ patr R F For o 0 LA o EIF- BPER S BT R
d 140 ms/cm "4 2 100 ms/cm » v "Ex 2% - d p ¥ a0 ke 2 @
A RBETRE M Rk AR A - kR R R 2
o RFEB G AR E AR - s e

2132 2 145755 S RPIEZ BRI F & V2L RRIFRTT§
TR -BBHEFI W% KBRS FERRE AL R T RFFL 30
ms/cm 3 140 ms/cm z B » G epfeind (R T R 2@ 6 U R RS

ERd 23wWt%I 25wWt% 0 H ¢ F 3+ kR d 0.02wt%x 7.38 wt% o

34



013, ik ET R S HEEHEFER 2 2T Sk n(z NaCl)
ETR oH CH;COO" | NOg3 Cr RIZ S Na* T
(ms/cm) (Wt%) (Wt%) (Wt%) (Wt%) (Wt%)

*101.0] 7.19 17.06%| 0.61%| 7.33%| 25.00%| 11.63%| #£°¢ %
*90.8| 7.17 15.97%| 5.72%| 2.31%| 24.00%| 14.70%| #& ¢ ’§
*84.1| 7.01 19.13%| 1.73%| 1.03%| 21.89%| 12.30%| #& ¢ ‘L

*100.1| 7.10 14.16%| 4.59%| 2.31%| 21.06%| 7.12%| &9 &

*104.7) 7.10 10.32%| 3.10%| 2.71%| 16.13%| 5.20%| & v &

*118.0f 7.03 12.05%| 0.69%| 7.38%| 20.12%| 9.16%| &A%

*122.2] 7.21 11.20%| 0.69%| 7.38%| 19.27%| 8.19%| &%
135.7] 7.22 1.56%| 0.09%| 7.29%| 8.94%| 4.13%| &L
95.2| 7.06 6.41%| 1.67%| 2.38%| 10.46%| 3.45%| #ck'T
58.9| 7.20 1.77%| 0.38%| 2.81%| 4.96%| 4.71%| #ck'T
73.8] 7.22 1.66%| 0.09%| 2.97%| 4.72%| 2.02%| #k'E
94.0f 7.10 6.95%| 1.19%| 1.35%| 9.49%| 4.55%| kT
63.0) 7.01 7.03%| 0.75%| 0.02%| 7.80%| 2.42%| k%
314| 6.94 3.32%|,47 0.54%| 1:0.06%| 3.92%| 0.07%| k%
30.3] 7.46 1.60%| ; 0.07%| .. 0.63%| 2.30%| 0.78% k%

AT GRS ET R BT L EE
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2014, ks RET R AT E BEAE 2 2 Apkiw(7 NaCl)
A CH;COO"| NO3 Cl  |&k#3| Na' ,
(fs?ci) PH e mn) (4 )| (4 £42) (i £ iig) (¢ 2mp) | FOWEE
*101.0] 7.19 2.89 0.10 2.06 5.05 506 | #9°%
908 7.17 2.71 0.92 0.65 | 4.28 6.39 | &¥ T
"84.1] 7.0 3.24 0.28 0.29 3.81 535 | &9°%
100.1] 7.10 2.40 0.74 0.65 3.79 310 | ®9 %
“104.7) 7.10 1.75 0.50 0.76 3.01 226 | #9°T
*118.0/ 7.03 2.04 0.11 2.08 4.23 3.98 | XL
*122.2| 7.21 1.90 0.11 2.08 4.09 3.56 | XL
135.7| 7.22 0.26 0.01 2.05 2.33 1.80 R
95.2| 7.06 1.09 0.27 0.67 2.03 1.50 | #k'L
58.9| 7.20 0.30 0.06 0.79 1.15 205 | kR
73.8| 7.22 0.28 0.01 0.84 1.13 0.88 | #kE
94.0/ 7.10 1.18 0.19..| 0.38 1.75 1.98 EE
63.0] 7.0 1.19 012 | 0.01 1.32 1.05 EE
31.4) 694 | 056 0.09. | 002 | 067 | 0.03 kg
30.3) 7.46 0.27 0.01 0.18 0.46 0.34 BT
:11: T ER BT R AL
r2: 7;%.? /%Ji AR £ 2
Moo kA AR R BRI kRS EAPHR AR EHT ER
16 wt% % Eﬂ'ﬁﬁ’f":’ 3wtlhr b ﬂ;ﬁ‘{,ﬁ?@ﬁ_—f E R 25 wt% 12 b e 7{5 v T A

4, Higg
4o Hauvw TR
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e i K R BE AR GE FEvsia e iR 2 (4 NaCl)

NO: (Wt%) ¢ 2R /OEER/ QAR
6%
L2

5%

L 2
%
3% \
2% <

L 2
" ° ™~
® ” e

0% (? |

0% 5% 10% 15% 20% 25% 30%
NO; +CH:COO+CI' (wt)

B 26. sk itk R Vs &L 43 k&R (2 NaCl)

4.4 3r$) WA S ch

w
Ex‘?”

IDFS TENE ) RIm R I PENE= 7 LA A

L A2 Bk ek 155 4

He BIE 2 BB v 'ﬁﬁ"'ﬁci#.m T RT ",,D/u$i:€,)xr'}, 4

oo F A L NOs 5 i o CHsCOO 2 Na'is » o st rpf pa 2t 2

PR S m AL I DRRREE S T o

2 10, D REjiFEr BN T2 g AP TS

mr

F15(R9E) | $2x(d'E) | ¥ 3H(&E)

2005/3/10 2005/3/10 2005/3/23
SRR R
88.8 3.0 35 3.0 88.8 3.0
(ms/cm)
o - p [ g - 2 -5 r- 5 %= 5
— r T a4 rT a4 r T A

CHsCOO' ¥ ¥ (ug) | 2.79 1.38 9.98 2.28 | 52.65 | 38.05

NO; £ £ (Mg) 409.52 | 217.53 | 238.97 | 173.83 | 428.63 | 312.42

Na'# £ (ug) 20 50 ND ND ND 3.1




hE b E PRk SLRIREARE T 0 R R F BRI AL 9
oA e AL PR N IEE 2 F BT AP ST 5 NOs R R S
o M N T A2 6 T i NOgvRig iR 5 A o d st R g ARy
ARG KGR E N ARRE Y R R e STk AT
2547 L2 0 O 15) -

o R Fedlo e o 2 RBETARSAA KT BT RALE K
7}\'5‘;—[&(2 (ij_']ﬁ) BRI Y MHRRS R A RTEZE A S
‘—g,‘-é\,:,\: 80z EF o\ o N )TJ»Z g’%4 o

vz RIRE B3 (ie + SK-180, Taiwan)& ipl % F A8+ Wt% % 3§
BORART 2N v i F A 30 28 e ARFRA A 16 2 & 17 #F
T KRR SRR I ERR DR H BB 27 0 J B P AR AT o
A R G B o A0 FHR R G RIA A R R 2 26 Wi% 1 1t B An B
B3 76%%+% > o Lx 24

\\,w

#0016, iRk BT R B RR AP HIB A 2 SRR ) r Rk R (& NaCl)

$TA | |CHCOO'| NOg |l | Na' |\pfiBA | ki

ms/cm Wt%) | (Wt%) | (Wt%) | (Wt%) (%) ok w
*72.0| 6.95 26.08%| 2.33%| 28.41%| 8.490%| 75.5% | &7 ‘E
747| 6.72 24.10%| 2.37%| 26.47%| 7.900%| 76.6% | & v ‘E
*75.8/ 6.93 24.03%| 2.25%| 26.28%| 7.519%| 82.8% 1&g
*73.0| 6.83 22.87%| 2.15%| 25.02%| 8.695%| 82.6% | tEA'E
*83.3| 6.74 20.08%| 1.90%| 21.98%| 5.633%| 83.3% | &'E
84.0| 6.80 17.02%|  1.54%| 18.56%| 5.240%| 825% | 'L
828/ 6.57 13.72% 1.37%| 15.09%| 3.638%| 83.3% AL
76.3] 6.48 10.69%| 1.12%| 11.81%| 3.119%| 86.9% | kT
66.7] 6.90 7.15%| 0.74%| 7.89%| 2.077%| 96.4% | L%
59.3| 6.41 6.36%|  0.77%| 7.13%| 1.934%| 90.7% | kT
19.3] 6.59 1.54%| 0.22%| 1.76%| 0.469%| 93.3% | k%
70 6.70 0.00% 0.00% 0.00%| 0.003%| 97.3% BT

FE TR ETREBEZ TR
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3017 REERET R AT ¥ RER CAPSHRA E AN TR
(& NaCl)

BT R y |CHsCOO| NOg BIEHS | Na®  [Ap4HRAE | RIS
msicm | P |8 Ema) |[(FRER)|[($ERR)| (FRER)| (%) |Hrri=

*72.0] 6.95 4.42 0.38 4.80 3.69 75.5% | & T

*74.7| 6.72 4.08 0.38 | 4.47 343 | 766% | &4 'T

*75.8| 6.93 4.07 0.36 4.44 3.27 82.8% | AT

*73.0 6.83 3.88 0.35 4.22 3.78 82.6% | AT

*83.3| 6.74 3.40 0.31 3.71 2.45 83.3% AL

84.0, 6.80 2.88 0.25 3.13 2.28 82.5% AL

82.8] 6.57 2.33 0.22 2.55 1.58 83.3% AL

76.3] 6.48 1.81 0.18 1.99 1.36 86.9% | Mk'E
66.7| 6.90 1.21 0.12 1.33 0.90 96.4% R
59.3| 6.41 1.08 0.12 1.20 0.84 90.7% R

19.3] 6.59 0.26 0:04 0.30 0.20 93.3% R

7.0l 6.70 0.00 0.00 0.00 0.00 97.3% R

AT EEERCETR B ST 2 E
2 g EERZ BRI EM TR

ek B oA R Evsiars 2R E (&NaCl)
| E=Redd EiR-Fcds R=Bd
100% |
" X
957, S
g 4
.CE 90% -
B B
E 85% =
3
2 8%
: =
5% | .
70%
0% 5% 10% 15% 20% 25% 30%
Total anion (wWt%)(NOs + CH:COO')

Bl 27. issE v ¥R AR vs BIE 43 )k & (& NaCl)
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£ 1 ig BRIk R (i~ SK-180, Taiwan) |

PR+ Wi%2 § £ RAE T 2 kiR T "f%% 5 30 & & r 2 AP ¥IRR

S E AP

ded 18 2 £ 19 40 o MR HIBR S EREAT 2 RS EA K D P HE

4r@l 28 d B¢ BTV e ER A0
SIEEET R 15 W%I 25 W% b pE AR 48 A iF
FEFAUE R R 5 wi% b =

HgAEE -y R
83%" M1 75% =+ » v L 2if4 » B

~ 15 wt%P* - Ap§HiR & &
< oy

3 17wt% -

Z 18, IR ET R CEB I ER YRR 2 g v km(z NaCl)

£T R H  |CHsCOO'| NOg Cl |33 | Na* [1%BRE | Eisg
msicm | P Wt%) | (Wi%) | (Wi%) | (wt%) | (Wt%) | (%) |dirakim
*101.0| 7.19 17.06%| 0.61%| 7.33%| 25.00%| 11.626%| 74.4% | #v'T
*22.2| 7.21 11.20%| 0.69%| 7.38%| 19.27%| 8.190%| 77.2% | #*'E
*118.0| 7.03 12.05%| 0.69%| 7.38%| 20.12%| 9.160%| 77.7% | #®*'E
136.6] 7.19 5.75%| 0.58%|  7.59%| 13.92%| 5.970%| 82.6% | AT
135.7| 7.22 1.56%| [0.09%]|  7.29%| 8.94%| 4.130% 86.8% | *'T
73.8] 7.22 1.66%| " 0.09%| 2.97%| 4.72%| 2.020%| 83.0% | Hck'E
30.3| 7.46 1.60%| :0.07%] - 0.68%| 2.30%| 0.780% 83.5% | kT

T AT EERAET R BT R BT

7 19, R RET R -KBREIFTERE CPFRRZ RIFE S T RN

(% NaCl)

BT R by |CHsCOO™| NOg Cl |&as Na" |[AB4HBAR | RIFE
ms/cm | P (3 2kR) (3 2EA)|(FRER)|(v22R)| (FRBER) | (%) |Nrkim
*101.0| 7.19 | 2.89 0.10 2.06 5.05 505 | 744% | #£9 %
*122.2| 7.21 1.90 0.11 2.08 4.09 3.56 77.2% | #B%E
*118.0| 7.03 | 2.04 0.11 2.08 4.23 3.98 | 77.7% | #®%E
136.6| 7.19 | 0.97 0.09 2.14 3.21 2.60 82.6% | 'L
135.7| 7.22 | 0.26 0.01 2.05 2.33 1.80 86.8% | 'L
73.8| 7.22 | 0.28 0.01 0.84 1.13 0.88 | 83.0% | k'L
30.3| 7.46 | 0.27 0.01 0.18 0.46 0.34 83.5% | kT

@1zﬁ,_kﬁ& ETRE2 (ST E 2 i

T2 §RERZ KRR ENIGY
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AR ES o H R Evsiare BT R E (4 NaCl)
BE2aR/EBA&ER B a@
100% 18.0%
AN7.1%
1 16.0%
95%
v 1 14.0%
P Al 1% 120% =
B _ difi1.29 €
£ ® 1100% =
2 s5% —peanoiTTE o
g Bom “mm {80% S
2 -8 2
% 80% & — 6% o
o 5.8% M
! {aow A
75% o
A % A 1 2.0%
ron L 16% 1% 1.6% o
0% 5% 10% 15% 20% 25% 30%
Total anion wt%(NO;s + CH;COO+CI)
B 28. EjigE d v Ap$HRAE VS 1A ¥

— v
TR

wF o bo] Rl g

+ kR vs frpc ek & (7 NaCl)

0.3 ym 2z L ¥ jict il B (Light House,
handheld 3016, USA) & PIAEiSEE T d T e i & % > B 5 F MG < N
PR T um o @ 2 0.5~10pmE S 4ok 20 2 §] 29 #ron o

% 20. s v 2 3 v » 82 particle 3£ 2 2 A (0.1 ft/min)

T GebREE AT | Bep RGESEE D T | #kP | | B | #&P

) , .. S L TESE )

(um) (9 ") | b)) (meE) | B o v

0.3~0.5 | 1,738,468 3.4 | 1,558,711| 2.1 | 705,218| 49.1 | 25,674| 53.0

0.5~1 1,996,382| 3.9 | 1,901,344| 2.5 136,699| 9.5 2,438| 5.0

1~5 513,034 1.0 748,545 1.0 14,349 1.0 485| 1.0
5~10 2 6 30 28
10~25 0 0 5 24
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Wripp e Oiipphe Ozaps Oz
(6 &) (&9 %)
10,000,000
1,000,000 ] [ ] _
¥ 100,000 —
8 —
g 10,000 —
E —
>
z 1,000
()
S
= 100
©
o
10 _“7 —’>
1 -ﬂ |_|
0.3~0.5 0.5~1 1~5 5~10 10~25
F & (micrometer)

B 29. &g div 2 # v g8k particle #icE 2 2T A (0.1 ft3/min)

4.5 B i 2 SRFEER R 2 it

FRIEE A SO *‘ﬁ-‘é‘t*' LRTETLLCD RE &5 2% > AHLER &

PRZRE Y VERRET LR LRI ReRE 0 R F R
EWMmW><21ﬁw%%ﬁﬁ’ﬁ—$%?aiﬁﬁ
PR HIEERENT B R - Bk R AR M

=R g
RS R %}"F SR Nl LE/?D/@Q?' Mg R E xﬁﬁ ﬁ’xz%
Bk AERIS S BOT 0 % - RIRE S v BRORR ) & 2~7 ppm 0 % =

GEGEEE S T T LT MR T B Y B S A8 B3 A 70~90
ms/cm T o & - GEiEE b ¥ TR 3~Smslom T o A2 L E S L -
i 1502 ~100% + @ AEEE T e 0 BET S0 ST A TR R T
L g R TT RLIUTE o
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% 21.

B2 ki KRl %

ST BT EE 1 s 23 EF 1 ElF 218 %
Rl | 3%+ | pH o | EEE Ay | R A | ek | R | B9
Skt I S N I 3 3 N
(ppb) | (ppb) | (ppb) [ (%) (%)
1 HNOs; [6.5]| 87.0 | 7,656 | ND 65 |100.0%] 99.2% | & ¢ ‘&
2 HNO; [6.9| 888 | 7,790 | 955 2 87.7% |100.0%| £ ¢ "§
3 HNO; |[6.9]| 88.0 [18,300] 1639 | 276 | 91.0% | 98.5% | £ &
CH;COOH| 69| 88.0 | 9607 | ND ND |100.0%]100.0%]| & ¥ %
N HNO; |[70]| 85 | 4518 | 45 17 | 99.0% | 99.6% | £ %
CH3;COOH| 70| 85 ]95098] 4720 | ND | 92.2% |100.0%| # v "%
5 HNOs | 70| 76.5 |33,010 722 98.2% o
d R FEI B ELRRERE 2PN A A iR R B ¥ -

EEE A R R AL o B ESs T H > REFREMT -
TET o % Z i RREE 2EcE s ke 3 R 9 3~5ms/cm -
AR R R PrELA F et MR R R R Ar i iR g d > £ 22 5 A

WIEGRE P B2 SR LI MIE o ¥ - RRE Y B H T R 2Rk
FARER kA LR LY R R AR R REF o
ek 2 AR A B B RRCRFRES EF SRS o REALY

WG & F RGO R T A FFEFP 0 B S A2 ok
A AURE o WA RISRER TR RE I A RET RS L S MR L2
BEAA IR e FHE AR AR ETRERREF R F YA
Ty Rie- KPR o kY R AT R R SRR e o A
§ 4 (NaOH) tieiiptpchi oo > g k¥ 7 gz ip Tt s~ B2 1o

i

B

WATHFRE R S AFEL R o T E AL FRRER %&
LRER2FTEA > MELGESRARICHEHH S FHY - FHLFRFIE

R I > Bl MRk 20 P e R R TR E R L
g\a?&»‘; % o
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322, @ikjisEd BEH KR

5 O1ERNREE | % 2 ks
pH & 7~7.1 8~9
% T & (ms/cm) 70 ~ 90 3~5
5%~k £ (m3/h) 80 80
RJZ b (m3/h) 25,000 25,000
B ]+ (m3/hr) 0.22 0.22
i® % P Y (sec) 1~15 1~15

P METRICERR R IZRRRBIE ARG 2 et & 5 229 7
A2 ARAARY B30 NEH2BT B2 EAHE G
o RI3T AT k2 FR o R A SRR TS IR
FRRETE P RG AL CHE A H A G BFRE AR R LAY Dk
G- R FEARALRELHEAG  VETREPFT A €I R AT

ah LR N

&o&%ﬁ¢%@’¥—ﬁ@%*ﬁwﬁ%ﬂ’wﬂﬁmﬁﬂﬁmfgﬂ

|

ﬂ$’@*fgﬁiééj¥&@ﬂ% &mﬁ%ﬂ’w3ﬁ¢# LR %
= T
B RokEEd MEiehd o BIB2 - 2 B F kRN RS

BB RIS AR (300%) %——:ﬁaﬁtﬁfﬁﬁi}'ﬁfg’(ﬁ 5 iR)

B 30. % - ~ - FkisgEE A A5 5k R A RN
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Y R L Ty - ““‘u‘:%l.‘ =3 \‘Q
E] 31. 13:‘.: iﬁ‘/’t‘/lﬁféi&w*ﬁ%mﬁf , ﬁaf]’l‘/

F — i 7E 4270 mS/em = K

=ik #E 2.5 mS/em Z kK

LE L)L

Bl 32. % - ~ = @ikisEE N k2 Y
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y
i
-
-gg'
I%
Iy
ﬁ‘\‘

5.1 %#

AR T BB kR (8~30 ppm ) 2z AL BikiFiEAEY HREETE R
SARGEL MG RN T 2 BREAS  LE LA AL 6T
oo FHBELRRRAANRF WAL 0 > QAPFRISKERMEF BRE
BT AR v ARER AR EE KT 80% T o phpRRRR Y A

F+ER 17T Wt% 2 Al 3 wt% b & FAs s a3 kR 26 wi% % Al 49 2.3
Wt% 1 b o ks k kB T R E 80~90ms/cm 2 {8 0 v B GV LR D
4% 2 T A ok 5T g 90% 0t o

&

degE e AR R R 3 80%~90% 2L R’ éﬁuzmi¢ v JERA
Pt 3 A KE3T kR 26wWt% M 8 B T % }_«i K/{I; o

F 0 A B(NaC I B BT FH A 2§ 43 Twithz 47 ' 14

5.2 &%

FAMEEF ¢ 2 HNOs® R & acfr
SRS Y I G 0 BERE B RIS RET
Tri ¢ B PE vt 5Lz
TRAGIEE G F o b it R

BT BRI F 27 A hikiF (S
R ¥ v i}i'“ﬁé'@i’ LR S A
f ) qug:giu/,};,ﬁi—% 3
X E lFrd] e 24 2 3t% o

c}

% TFT-LCD frz & fimiefl g Rk g+ ¢« Ty AF 2 PP LA F
2t e (R EA ARSI RR B RAER
MRIRIEZ K F R B I A R F IR 2 o S A AR
BUF R B ERIRIEZRE R T o AR ERZE R BB P
BB F A2 RS2 F 5] TR aJE Y N AT RTRIE T
BRAEH A E T A RS R ITIE S B BT A A kil
oo LERMESA BRI AEF S HRIT 0 SR F Bk A 2 0 TR AL
M OERL G A TR A W EIE ) I A AFT T | Fle U R AR R4 %) (Wet-etch)fé £
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Properties of lons in Aqueous Solution, 2" ed., Saunders College

Publishing, Philadelphia, 1990.

(4)Cooper, C.D. ; Alley, F.C., Air Pollution Control: A Design Approach,
2" ed., Chapter 7 & 13, Waveland Press, Inc.,Taiwan, 1994.

(5)Seinfeld John H. ; Pandis Spyros N.,”Atmospheric Chemistry and
Physics: From air pollution to climate change, John Wiley & Sons,

Inc., New York, 1997.

6) " sz i A HlEF A By K, AR5 S EHKE - 2001

_/& 6 ] I’]}/?‘;TJ:;};;O

(MF 2~ X RF -~ 5 G4 RPFMAF F e dirdr . % 2%

IS SREZ AL R 0 AR 2006 8 7 0 -
@:liFze 2 FF o A DI— 1R RL T3 596 Fond %%
2 0 % 137~141 F > p 2 FFFho B #H3F o3¢ > B-62-155921 - p
AR wsH > 1987 o

(9)Marlowe I.T. et al., “The categorisation of volatile organic
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¥R FIRFTAFAHEHRYE2000F > St T ER A ERIRY
$ 2129 xk > http://proj.moeaidb.gov.tw/eta/ o

(19)mic > TokFagind Hapsptd sy, - 2002 &2
EWRAHEIFHEH F 02002 & 112 > FFH (L2 T F)o

49
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I Pl i - SUREE LAY

4. = dpinef f B MO
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5. b kB

6. b # kT LM

L 2400 —— . 2400 —_ 2400 L 2400
il I I I I

30po 3000 3000

RERE) S ETHR%
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7.bBORFHG RN

8. TFT-LCD Array @ 42/ 4%

sniEE

Deposition | ... Sputter, CVD
R
P.R.Coating . ... Coater
t
Exposure | . . Stepper, Aligner
5 A E
............... Developer
I
I Etching |... Dry & Wet Etch
I 3
P
P.R.Remove | . ... Wet Stripper
+hEm
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9. Ba Y EmF BT EHEA G H

10. 4% Glazses 2] 5 E 7 A B

Swing Spray

nozzle nozzle nozzle nozzle nozzle

D S A SO S

suhstrate . ; — 6 |
. . 0 @ © ©

1. Ba % @1 F kr

—l |
cm\ﬂr

substrate
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12, e WAL F i A5t

HNOs+H:0 - H:0" +NO*

2Mo +6H" — 2Mo* +3H:

2Al +6H* — 2A1% +3H:
H3PO4+2H20 — 2H:0" + HPO4*

2Mo*" +3HPO4*" — Mo2(HPO4)s — 2MoP Q4+ H3:PO4

2A1%* +3HPO4* — Al2(HPO4)2 — 2AIPO4+ H3PO4

13. B WAr BEEFGHE

14. g ©18 ik A {1 le %

T
] g 2-NO3- - 13.710
n
Iz
| ©
‘LI_
B0.0- 'S
'y
'3
P0.0- 'E
\O|
[
]
0.0+ [}
'g
3 1 - CH3COO- - 4.087
0.0 e . —
‘g W
‘U)I
(14
- \2
|
o .
neel—t &~ T e e
11 2.0 4.0 6.0 8.0 10.0 12.0 14.0 16.0 18.0 20.0 22.0 240 254
AER | BER | SRR | RER i Fy A
o
k& (%) 41.5 0.1 NA NA NA NA NA
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16. 7 F wt% CH3;COOH > HNOsz»NaOH z_ -k ;% /% ’i\‘%— R

CH;COOH -7 % EY20C)

Owt% | 25wt% | 50wt% | 75 wt% unit
17.5 16.3 15.7 15.3 mmHg
HNO; ik 35 B5(20°C )

Owt% | 20wt% | 25wt% | 30 wt% unit
17.5 15.2 14.2 13.2 mmHg
NaOH ik 255 EY(20°C)

Owt% | 10Wt% | 20 wt% | 30wt% | unit
17.5 16.0 13.9 11.3 mmHg
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