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Abstract

A new model is developed in this study to simulate the relationship between
the droplet concentration and contact time of a droplet and gas to improve the
traditional mass transfer theory in which the liquid-phase mass transfer
coefficient is calculated by empirical or semiemperical equation.

First, assumed that there is no concentration gradient inside a droplet and the
simulated concentration of a droplet is four times the earlier experimental data.
In the second condition it is assumed that there is mass diffusion only and no
hydrolysis or reaction exists inside a droplet. After the internal circulation
revision, the simulated concentration of a droplet is 25%~40% smaller then
the earlier experimental data. Finally,, assumed that there is hydrolysis only
inside a droplet with internal girculation révision, the simulated concentration
of a droplet is comparable with ‘earlier experimental data and the error between
simulated result and experimental data is17%.

The effect of droplet initial pH ‘value and of drop diameter on droplet
concentration is studied in this new model. We find that the droplet initial pH
value is increased from 4 to 7, the droplet equilibrium concentration increases.
Moreover when the droplet diameter is increased from 100 um to 0.576 cm, the
droplet equilibrium concentration shows increase and the time required to
achieve droplet equilibrium concentration is longer. The contact time between
the droplet and gas is increased from 0 to 5 S, the uptake coefficient increases

and attains constant value after 5 S.

Keyword: SO,, absorption, droplet, mass transfer, accommodation coefficient,

uptake coefficient.
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BENA 0 FARF @IS o UFARF B kg R A P F MO B
A RAR T @IS ik % - Boff H 12 % 24 Nernst e 1904 # 3% 1) e0F)
E_¥5°32 45 (The Stagnant-film Theory)(Cussler, 1997) o s BEK o5 4975 X 4 &2
RBeh e By - & B R H#F 0k s (stagnant film) > 53 1 & 75 L A
PR M RAT o AR R Ap B TR B R B iR AP SR AT Tl
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#7372 345 (The Surface-Renewal Theory) (Danckwert, 1971) > d & i I2 35 9748
kg n’,’ia&;rsﬂfq WO RRWORPER S F L e § AP g By
o F BRI > TR BB R Rk B R R

BFPFEENTERLG G AHGE R DL # B (the surface
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Lindhjem, 1988)4-#+i% i p 3% & 24 T inprde 11w 2 #55% » Handlos and
Baron (Altwicker and Lindhjem, 1988)R| B3k ik #8 p 380/ & @ %‘J 2o R
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* & Handlos and Baron (Altwicker and Lindhjem, 1988)eri-3% #7%F i e73;% 4B
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Angelo et al.(1966)#73¢ B|2_ & - Shih et al.(1995)P] % I Fi1TF % B &
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FOATTRRIZ R AP PRAT R BCEAP T R B IR R E IR R E G
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J = p, —Cu 2.7)
© 2zm RT\TT H,

H P a2t 8 4o (Shi. et al., 1999, Worsnop.et al., 2001) :

12L+l+L+L (28)
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1 0.75+0.283Kn
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% 2-1 RFSc i fAF W & lica 2 iy
F T8AE R a e < }I% Kk
HNO; 0.11 Ponche et al.(1993)
0.19 Van Doren ef al.(1990,1991)

HCl 0.15 Watson et al.(1990)
SO, 0.11 Worsnop et al.(1989)

0.13 Ponche et al. (1993)
NH; 0.09 Ponche et al. (1993)

0.08

Shi et al.(1999)
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" J2xM RT (p ' } (.1

31 RiFkRmRIBIRE

—BL L 0.1 mmeik FE R RAp BACL I F B hp cha @ F R
FHoa e Herg R 100 H N S FRERFAER R R G R
IS BRBF] > ¢ R ey SRR R o §RFEES
0.1 mmpF o BT ALY iR € B B NIRRT 1 B pEF 9 1074

B NPRETATF PR 0 I AP LRRR L — B 2 S 0.0 mmeni f

\..)

BT R A A 2 PIRTRILE REFRFAIVEEIES O ERARY - R

¥ C, =C,, (Seinfeld and Pandis, 1998) » B i if % & 2 /i & i

\“‘W

a C
Jug = | P (3.2)
A’f «/ZﬂMART(p Hj

A
EERERT AL AR FEAG 2 FALERE 0L E4pER(Q2.12)
FPE32)5

ShD, 2 1 a C,,
= - 3.3
2RT (2. ps)[D \/ﬂDtJ \/27zMART(pS HA] -3
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Rl if kR PR cnff 238 4o o
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B Lp R~ QAT T LR PIRGE ST R 2 R kR R

B RSS2 RSB S A MR F RS RS 2 T AP § AR
MEFERKBEANCEF BRELRFEBER BTSN X u g

’%i?l%ETELLﬁ:LO

32 RFMIVEF I

dOF AR BN E R A B AT RED R BN AT B8
Fer o F R g g pi £ (2.02)5 e A 6 i £ (BN feirpid £(2.18)
AR E o F

J = =Ju

A.g r=R; L lr=R,

(3.5)

4 (3.5)7 A R @p #C,

1

e
b cH,
Pe=q 1 ]
o
a cH ,

—+
b
| -1
CS‘: £+£+_ pw
‘ a b H,

o0
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ShD, [ 2 1
a= —+
2RT | D, \[zD,
__*
27M RT

© 9 n*7’D t
c=D, | > —exp ——aqj
! [nl Rd ( Razf

#eor LB eap B C r DN > T RFALRA G ool £ PlRF kR ER

b=

et it 47 4o T 58

dc. s 6 C
Pw _5, @ (g— SJ (3.6)

di v " D, JaxM RT H,

P2 C M ARFOTEER  EBAM SHEARFOL G Hin G

m’ 5 VARG PR AR o B ] o 8 R A2 5N KRR G T B
FEALAP A AR FER KRN B F B R Tk R

BREE Ol P RE R E R R R
33 FA%¥7okiEF R

R R MR AR RS B R e B 2 R b fE g
FARGE RABEF ALY 0 TR T RS LB o At F 3
w0 iF TS0 B f K fRE A o

e AES00 ¢ 451 H IR e Bk R E s

S0, + H,0e==S0, -H,0 (3.7)
SO, H,0e=—=H" + HSO; (3.8)
HSO; ——=H" + 50> (3.9)
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]—]SO2 = M (3 . 10)
Pso,

[ 1 ][ HSO; |

=[50, TL.0] (3.11)
H' || SO;
sz—% (3.12)

K8 Kok % 5 (382G enT fry #ic > g &R 5 298KF >
K,;=1.3x102M ~ K,,=6.6x10"® M(Seinfeld and Pandis, 1998) » * K,,< <K,; °
PP T L B (3.9)N i B I o X SOyKfRE — o FinE it 5 ¥ #K
k/=3.4x10° S (Shih et al., 1995) » Flsik Ji i & ¥ #ck (X > AP T 850 0F
BT SO, B AR 2 B F B 2 R BT G5k G 0 ¥ kg A 2SO0,

RAPIRAT B D,, 5, =1.87x107 (Shihret al., 1995) » AI-Kj#F it & €38 =

AL R ,ﬁ N R E‘ﬁ%%}(ﬁ j? I TF;:& "”T_'ﬁ /2" )?n’}’l R /}F ¢ '%J Fo 617 /k)i

ha —BEEFra T4 T

[S(aV)] =[S0, - H,0]+[ HSO; | (3.13)

£ Csavy =[SIV)] ~ C,, 50, =[SO, -H,0] » #-3.10)5% 22 (3.11)58 % » + 58 ¢

a

¥ E

K
Caq,S(IV) = Caq,SOZ [1 + I:HS_::IJ (3. 14)

§ (314N T UG R R e G AR B L T kR T Mo )

P F G aI kR o d TP 13 425 (electroneutrality equation)

[ H"|=[OH" |+ HSO; ]
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*K,=|H |[OH |=10" > &

[ H =K, +K,C, 0, (3.15)

RIZA fE30iRiF @ che A kR E 4o ol

— Ksl
ng.S[(IV)] = Cy50, Ll + \/K TKC . } (3.16)
w s aqg- o)

Pl eFRRERE FAARE EREN A6 LR TQI)NE
R EE

ShD C
“(po—p,)| ot | =i p, (3.17)
2RT D, Dt | \2zM RT H,

4 GANAT k@

CaqSOz

bp, +a

PSZ—HA (3.18)
a+b

o

J27M RT

a=

b ShD, | 2 1
= _+—
2RT | D, \[zD,t
Bt 7 ep 2 C oo B2 (B3 0 T RESO ik Pl & P R

R dhe BRIk RPN A e 5N

Cosy _ 6 a [ Cuso (3.19)
dt D, \J2zM RT H,

W8 et 2 AR 2 KRR I 4T S0, 2 SOy it if P38 G K fiR R R 2

RO R R M G KN E K 2 R S R R
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Fr i Rt

AT A —RTRELRFRRFAPRFREAR S PR
M *FT 3 AR @ (Fortran) #4238 K B8 7 Ie crii JF B3SO e ) 0 3 i
#t.% % 22 Shih ef al (1995)% Saboni and Alexandrova (2001)2_ F 5 & & -4t
[N 28

Shih et al.(1995) %% E T 2 1.ON é7HClL 2% 2 24 45 5 0.279 cm v
0.444 cm e f » R F e Y M E A > T EER R A
3000 ppm!4 2 9000 ppm > B ¥RAE 5 10096550, 5 HEf o s P 7
ST B R R RF T BRIRF SRR > B RIRF oSO enE 1 BEAE
VR R M oo F1L @ P E 1.0 NepHCER % & & 2 K 33 42SOy #
B RSO, % ME > TRIFP A G AL ERPRYPNCEF B Fltf i
#-r1Shih et al.(1995)57 Seie Rsk@ A Ay drdn F 2. TR F pItizg R
& BN TiRip po30 R AT B R E -

Saboni and Alexandrova (2001)3! * 3.Mitra et al.(1992)i0F % & » & &
Fr4e T — B FERIRF R eSO 4 A ePEsY o Mitra er al.(1992) 81 3 -k %
A2 EEE 576 mmeRiF o ARl R R iRE 4 0tE > STk AR 1035
ppbv ~ 97 ppm:ISO, F 18 o F1 5 H_ 11 oK F K3 4zSO, > BISO:E » & iF
PRV G OIRALE o FIM A S s f  phY 2 BR By KRR AR
ez TAGP G ORIEF B B BORE -

4.1 /7§ /ﬁ: /% fi i’j ,En.!

Shih er al.(1995)4 # 2 i jf £ 42438 0.l mm» Pl % & 7 3.1 & ¢ “13%
z. T /ﬁ'v’ M2 IR & BN o mu (3. )}\‘ j\’f&%{ni’/ TIEREPER 5

B % > 2 Shih er al (1995):7F B Rk if feifed 4? T 387 domis 4 B4
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SISO, BT » R T AR ARG OIS LS R 8
SAcR 4-1~ B 42977 o BI¥ Ao AmipiF < PN Y € 8 RIRF D
ER O DSt AR RR S FRIEERREL LR S 0 FLY
4 % Flimh kR RV FRES < 5 0 &GN T F IR
BLRE R R oA T 5 AT 1A @ (fortran) 4258 31 B R F R R LR %
o P HriE Bk YRR ) 2 10T fGE B IR 10°~107F)) 0 B
AE - BREME 2 BERFRAA B EZ I 3] SerEar s TiRiE v
B RERFMVERIZIRE  RAFEFLSF -FREY M

RiFAE ERC FILBRTAG 2 FRE R #Fd (34N HIERIZ

G4 &9 eri o TERRRIF N IVE £355 ) e\ 3 g ¥ A
Bl g ER > frreed TSR NI G A e g 2 i 250
be(3.6)38 #r  RIERRGF A7 e R ST 350k B 2 Shih er al(1995)h
FoHRER O T RPFTEESRIFEFT LY DRAIEY S5 0B 43
Bl 4-4 577 o d BV A 2/RIFLD ~ALPFRAES M J H5TER2
RFRRE T RE BT REIEL L 50%6~70% 0 2 EfIEEHLA L
WFRIEE T RE2 LA~ o

(B.O)s A Far > AR L AAATHEI K R RIF AT FER
Pooe SR P HED F SR A G 2 MBS § RPN NA L Hin
(Pruppacher and Klett, 1980) o i jf =423 A 47 p > 5 8$R 2 T8 @4
$§@F$ﬁw%ﬁ%%i’£§%&@*’W%%mﬁﬁﬁﬁaaﬁ

& (Chen, 2001a ~ Chen, 2001b ~ Lu et al., 1998) » i * (3.6)5" Tg |i%
FORAPR > EFZRF Y RINRFMNRIAFET BOPE KGRIk

-

‘m
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Boo s b B R SREC AN Lt BE TR0
B g RO E SRR BIER A G A p B AG
B AN fE a2 R B AT AR RN AP g R R LU B
FE Ak F T

Luetal(1998)5 7 B N 3Ty * [ 50 F @@ g F B &
FETEHETF 2R AT A #Pe (Peclet number) i jF e T I & pE T Rl
G cPeR A RFPMINHEAERESTL A I HIE R 2 E Pe;ﬁ
R IR g Pe=0 BRI F N IVEHF L 0 HOERS S Ao B 4-5 9
oo WP 2 AR AR FI S Sl 0 (7= Di/R ) DEJRAT e
RAZ F 272 S8 AR f Ao g (= (W, ~W,) /(W ~W,)x100 ) -

Wavei‘?'\'/.& /ﬁ:: ""’ = ,& E%le f”’/}}é}i 2 We I}Q‘ /? ﬁ’»%; L @}/}é}i ’ W()%L/I}i; /?

A de)k R o A~ Fied iF R EPe=0 - W p FRIR Jn pF erwofo 5 8 pE T

\

% > @ GH Kronig and Brink#s £ 1 258 F B A e FE R anf 2o d P
B 7 Ao N SR eI AE T g e T B o PN IR E < 0
g & £~ o AR E R FRGIiEA iF st A RN T N LS P
FHATHSE -

FI#* Lu et al. (1998)cridt e % » 2 et A B2 . 80, >
RN, EW, 2 EERERF b o P RE AT R g p

’K;%\/;]th"} N IRTE 2R /ﬁ:‘ BRI E T 3% ARSNGB L o drk

Arm oo d BIY FEIR G TR BT P IRRIRINA DB L IR EE T &

-

B LR FARFPIEY) T 0.6 m PFROERE i RITH Sk E o ¥ RfPIE

BT 06mL BHREERREN S 2 2R HRELFA

\
e
e
PRcaN
EUIS
[\
W
X
{

N
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% P BRIERA L  HRSSFETREL AR~ o HPIE S XL DR
FIV oar ELF) LR F e ded ) T AR F) 5 R 0T i B ARG
R RWRGF S I R A TR R R RTRFY
AL AR Fla BT RFDERF T E SR EE T REZ

i o
43 FERFF KRR R

Saboni and Alexandrova (2001) & #74& ¥ — i $°3¢ K FERIR JF {2 SO, e
AR > 2SO i~ RF IR GG REE 5o LB H B F K DT
SRV AFTY RRiE- R pRY STAIZEEE S 0w —F #rik 2 (3.19)
FPRERSAY ERELIEF BRERFERR -

B A AL E D, =0576em~ pH =T <0 F KRBTk B p, =1035ppby

ppiul i

2. S0, Aple ey e H(3.19): P i BN IR F R A gaed o T
TR TENRFERS VER Y A 427 2 B Bk VEIBLE

2R FER > B %4 410 RiFpHE % 4B 4-14 » & Saboni and
Alexandrova(2001)2. #i-t 32 % 4o Bl 4-11 0 v 5 B] 4-10 2 B] 4-11> 7 g R

1

\\%

2R iF kR T TR EMitra er al(1992)2. F B B 4p § 4217 0 &

Saboni and Alexandrova(2001)=4ic#z & 4p % ; 2 Saboni and Alexandrov(2001)
SN 100 R iF R RS F A EFT g A APl R F kR

Friey) 20 fpigE T g 4 ,Tk,{;n, AT 2B R £ 3T Tk R
P ¥ 1 Saboni and Alexandrova(2001) st @37 5 o

BFIEJED,=05T6cm ~ pH =T % iF K jck B p, =9Tppm 2

) eH S R Ao Bl 4-12 0 R FpHE % i 4o B 4-14 > & Saboni and

Alexandrova(2001)2Z_ #-## % % 4o @] 4-13 o LR REB] 0 NPT IR
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B2 R FER 0 T P fMitra et al.(1992)2. §F % &4 % Saboni and
Alexandrova(2001) o #- # & 8 > £ B 5 30% ; = Saboni and
Alexandrova(2001) s 40 #) i f R R E S AP 4 E DT i @ AN ipan
BV ERAPR S e L&D T Apl ey AR 2 W5 e F
T =k B chpE v Saboni and Alexandrova(2001)sfic it i&2F 5 o
Saboni and Alexandrova (2001) 5% B2 BEmam 2k 5 A& - H 4%
B A TR FE &N kg, TR }I% ¢oordn 2 H5N iR
FoE o ARa it TR E TG EET AL 2P heho
AP ZBES AP AR RFLG T SO kR @ d ¥t
¢oavig o R FpHE T 5 00 > pHE A F 0 iRIF ¢ 2 SO ik R ATk
v ] i & & (Seinfeld and Pandis, 1998) s /@]t d & H30 3- Bl 8 0 A F
B3SO, ~ R iFpHE A T 1 525 » g8 SO ek B > Fla K&

R Ak R A T B R g g T Fu RAERR o b

F_

SOy ek B % Jg i3 o p o > RIFST SO, 4 B A IR TIRAE R

i ¥ /xi’/ﬁ&' N mmv—%ﬁ-"" /}Efii‘ﬁj"f ) 3 E R g;? %K‘*? ’f' #‘ﬁfiHAm v Bt

R AV - B F MRS R R RET LB PR T2 —

4.4 pH i 5

AFTAIE L - @t 2 TE AP KRR ) BN T e xR
o BB (% 4-2) MR 7? FAdopHEZ RFdcia 24 2 kR
i o @ AIRIF R D, =0576cm ~ SOk & p, =97ppm » % if 4~ 4-pHE
S B 5 4556 Ktk B S S4B 415977 o d BT Ao §IRIFA

WwpHE 5 4 % 5 %) iF T ik R g FAhepHE 5 5~ 5.6 iR iF T Tk R
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M FpH>S56 28 R FTHERRAZRME X c BRFURFILE
D, =0.576cm ~ SOk & p, =1035ppbv > % i 47 4-pHE » W 5 45566 ~

7 R HE o R ACR 4-16 77 o AR 0 R F A7 depHE g 10 R F T T

F;."T,ﬁlﬁ C MRS S B AR L o
4.5 /”%/ﬁ‘fﬁ./{‘" fis

AT A 43 Forg 2 TiE 45 KfEFr ) H8 240 » IR E
feeig (% 4-2) 0 11SOk R p, =1035ppby > % iF 47 4opHE 5 5.6 0 *Hic
B RIS FR T A 2 kR o RFLIEE 100 um ~ 300
pum ~ 500 pm k $8 0 B F Ao R 4-17 A7 0 MR GFE LS 0.lem~ 0.3 cm
0.576 cm k #-#% 0 % % 4o B 4-18:55 57 o HuB] P ¥ R R F ‘ff_l_;ﬁ < 0 RIF

R TEERCTRET R RETIEFRAT 43 0 9a 14x107 M~
2.1x10* Mz » iz 25 5 e afio o £7 0 ppkic gt o HE
PRENRFRRDREEA PR FIITFERRTFHE & -

4.6 # » % (uptake coefficient)

Wk AFTIY 43 vt 2 TFAY G KRR B B
SOk B p, =1035ppby > R i 47 4opHE 5 7> K3F B~ ey o BE-K

[ER A I A CN VAR I S APARTS SR L TR T s

e
/\
[\
\]
v

a

a aq-SO, 7 Caq
P~ - Py~
J27M RT H, ) 2zM RT H,
Frr b8 ¥ RAEE O Gy o A B AMERF RIS S 80 pm ~ 300 pm ~ 500
umdk iF oy R E 0 B R Aol 419« d BT oo AR iE s 44 en

ALY y XEF A R A miRIF <l 0y B g AR - TLE 0 b2
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7 5 1.3x10° .

§ 28)N eyt f o AP R, A FRERE A R Pty g
PER G R R AT Py B R AR yEARTE - KA d (28)5
st E N2y B E 33x107 0 J RER R E N2 Q)N P E @l g

B35 5.7x10° 0 o AR 2 R E Ry B3

=
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% 4-1 29.5C SO frz f chfe ML H

u,, =1.86x107° N-m/mol-K P =1.16kg/m’
D, 50, =1.29% 107 m*/s D, 50, =1.87x 10 m?*/s
a=0.11 H,=126M]/atm
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%042 PNEIRAB DT R

% if B 42Dy RS R’
100 um y =—-0.1336In(r) +1.0012 0.9787
300 pm y=-0.1336[n(t)+1.2947 0.9787
500 um y=-0.1336/n(¢)+1.4311 0.9787
0.1 cm y =—0.1336In(r) +1.6163 0.9787
0.279 cm y =—0.13361n(r) +1.8904 0.9787

0.3 cm y =—0.13361n(r) +1.9097 0.9787
0.444 cm ¥ ==0.1336/n(t) +2.0145 0.9787
0.576 cm y =—0.13361n() +2.084 0.9787

LA RFEAAPRIET > H -5 5o
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/ Dg=0.279 cm
/ — present model, p,=3000 ppm
/! ———_-—- present model, p,=9000 ppm

experimental data of Shih et al.(1995)
p.=3000 ppm

/ . experimental data of Shih et al.(1995)
P..—9000 ppm

©
o
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drop concentration (M)
I

o © o & oo o
" o ¢ T

0 0.4 0.8 1.2 1.6 2
contact distance (m)

Bld-1 TRFERSIRE W2 B EE T % B2 #2(Dg=0.279 cm)
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0.012
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o
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©

drop concentration (M)
o
o
N

] 4-2

Dg=0.444cm
present model, p,=3000 ppm
— - — present model, p,=9000 ppm

A experimental data of Shih et al.(1995)
Peo=3000 ppm

* experimental data of Shih et al.(1995)
Po=9000 ppm

* * * * *

* o kK A A

A AT A A M T
04 0.8 1.2 1.6

contact distance (m)

TRIFEREIRE LB EE B E2 0t 1 Dg=0.444 cm)

27




drop concentration (M)

0.001

Px=3000 ppm
experimental data of Shih et al.(1995)

— ’ Dg=0.279 cm
A

experimental data of Shih et al.(1995) ‘

0.0008 |— D,=0.444 cm < P
= present model, D,=0.279 cm
_— — — = present model, D,=0.444 cm‘
0.0006 - A
\ 4 A
A
¢ A

0.0004 f— A
0.0002

0 0.4 0.8 1.2 16
contact distance (m)

Bl 4-3 TRIFMIE RIS B AR EE TR EZ VR
(p-==3000 ppm)
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0.003

p..=9000 ppm

. experimental data of Shih et al.(1995)
Dg=0.279 cm

experimental data of Shih et al.(1995) o
Dg=0.444 cm

present model, D,=0.279 cm
————— present model, D,=0.444 cm ‘

o
o
S
N

I

o *
*

drop concentration (M)
o
S
I I

0 0.4 0.8 1.2 1.6
contact distance (m)

Bl4-4 TiRFPIVE G HICHH] L ERESFTHEL VR
(p-==9000 ppm)
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100

| 18T w=-05 biw=17
8 8ol
F
X i
? EO L
2 i
N
© 40}
3
H n
E.— Various Pe’.
g A0 B100 ©S00 D1000  E-5000
= F:Newman {Pe’=0}2]
G:Kronkg and Brink [3}
{with inlernal circulation at Re < 1)
0 1 | 1 | ]
.00 Q.02 0.04 0.06

1 =Dt /R?

Bl 4-5 %57 N RIRERF S e S g B (Lu et al., 1998)

H
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drop concentration (M)

0.001

0.0008 —

0.0006 f—

0.0004

0.0002

Dg=0.279 cm, px,=3000 ppm

- — - — without internal circulation

with internal circulation ¢

‘ experimental data 4 <
of Shih et al.(1995)
4

i 4-6

0.4 0.8 1.2 16
contact distance (m)

F PRI OEE R % (Dg=0.279 cm, p-=3000 ppm)
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drop concentration (M)

0.003

Dg=0.279 cm, p,=9000 ppm
— - — without internal circulation
| — with internal circulatoin

‘ experimental data
of Shih et al.(1995) ®

o
o
S
N
I

o
o
S
-

ol 11

0 0.4 0.8 1.2
contact distance (m)

1.6
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drop concentration (M)

0.0006

A
Dg=0.444 cm, p,=3000 ppm A
— - — without internal circulation
N with internal circulation
A experimental data
of Shih et al.(1995) A
A
0.0004 |— A
0.0002
0 | I | I | I | I |

0 0.4 0.8 1.2 16
contact distance (m)

B 4-8 7 P IR RS % (Dg=0.444 cm, p-=3000 ppm)
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drop concentration (M)

0.002

0.0016 f—

0.0012 p—

0.0008

0.0004

Dg=0.444 cm, p,=9000 ppm
- — without internal circulation
with internal circulation

* experimental data * *
of Shih et al.(1995)

* *
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0.4 0.8 1.2 16
contact distance (m)
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[S(IV)]*10* (M)

2.5

Dg=5.76 mm, ps,=1035 ppbv
[S(IV)]-with internal circulation
<> experimental data of Mitra et al.(1992)

I ! I ! I !
0 40 80 120 160
contact time (s)

Bl4-10 TRiFpng KfizFr b W' 2 R ES T SR E2 v R

(Dg=5.76 mm, p,,=1035 ppbv)
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c

*10 * (mol liter )

2.5

2.0

1.5

1.0

0.5

Rl 4-11

Present model
< Experiments Mitra et al (1992)

50 100 150 200 250

Time of exposure (seconds)

Saboni Z_ #i-#t % % (Saboni and Alexandrova, 2001)
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[S(IV)]*10-3 (M)

2 e
1 e
| Dg=5.76 mm, p,o=97 ppm
with-internal circulation
<> experimental data of Mitra et al.(1992)
0 L1 1 ' L1 1 L1 L1
0 20 40

contact time (s)

Bl4-12  TRiFpIng kfzFr b W' 2 R ES TSR B2 vV R

(D¢=5.76 mm, p.=97 ppm)
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B L i
° 15 — __
£ B '
= 1.0

N Present model i
o < Experiments of Mitra et al (1992) -

0.5

0 I I L | [ I
0 20 40 60 80 100

Time of exposure (seconds)

8] 4-13 Saboni Z #i-#t % % (Saboni and Alexandrova, 2001)

38



pH value

D,=5.76 mm, initial pH=7
p.=1035 ppbv

—————— p.=97 ppm

10

20 30 40
contact time (s)

Bl 4-14 % iF pH % -

&
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[S(IV)]*102 (M)

Dg=5.76 mm, px=97 ppm

initial pH=4

initial pH=5

initial pH=5.6
experimental data
of Mitra et al.(1992)
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[S(IV)]*10* (M)
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15—
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/ —— — initial pH=7
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— — - — initial pH=4
O experimental data
of Mitra et al.(1992)
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0 40 80 120 160

contact time (s)
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[S(IV)]*10* (M)

Pos=1035 ppbv, initial pH=5.6

contact time (s)

B 4-17 R iF R ooz 5(Dg=100 pm ~ 300 pm ~ 500 pm)
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[S(IV)]*104 (M)
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2 .
= —
1.5
|
- ]
/
I
1!
]
' " p.=1035 ppbv, initial pH=5.6
N — - — - Dg=0.1cm
]
05 ,_L —————— Dg=0.3 cm
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0 | I | I | I | I |
0 20 40 60 80
contact time (s)
Bl 4-18 % iF kit e e eh g B(Dg=0.1 cm ~ 0.3 cm ~ 0.576 cm)
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y (107)
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, L
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