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Abstract

Catalytic slurry reactors, in which a solid maintained in the form of fine particles
suspended in a liquid, are freguently used in chemical and biochemical and industries. In
these processes the particle loading is normally low so that the effects of particles on the
liquid-film mass transfer coefficent and the gas-liquid interface area are assumed to be
negligible. But it is known from the works, amongst others, that the finely powdered
activated carbon can increase the gas-liquid mass transfer significantly in surface-aerated
reactors.

The stirred cell (13.2cm inside diameter) contained four baffles and at the stirring
speeds range of 80~300rpm, the gas-liquid interfacial area could be considered as that of
the cross section of the vessel (that is, 130.1cm2). When the stirrer speeds were increased,
the effective interfacial area was slightly higher than the geometric area and was obtained
experimentally from the Danckwerts’plots.

Key Words : gas-liquid interfacial area, Duckwert’s plot, stirred dell, mass transfer
coefficient.

.M 2 98 gt 5a 2Pz H4q 727} G}
3813y wzd, aRA HE, Ued $A7)

- AEARE Faod A F4E g 5 BEA CIAERA IA, sylEe Awns
2448770 B3 oled mE AYd aze 1938 F AUAA Fodl 2 MFL AAsa

& A7) skl WAl %ok Ranachandran X 7o SALATE EAHdispersion)d
and Sharma, 1969 ; Uchida ef al 1975; Sada et ) A7F F¥sel sehies dod 4

al., 1977 ; Niiyvama and Smith, 1977 ; Joosten et i i
al, 1977). 71-9 ABANe gAng gy g AT AAETA PAE el i@ D=

- 107 -

A7k Fof £ WEEEA 4 HH 1z 1%11}4

)



He] w-g7] A vl F83} (Kars et al,

1979 ; Sylvester and Dianat, 1980 ; Miyachi et
al., 1981 ; Tinge et al., 1987).
Juvekar®}  Sharma  (1973)=  F&uvwr

(mechanical agitation)ol] 2|3 7| X g A lime &
ol COo: 7IAE FFAA FF4EE $H3)
1, o] &73%=7}F 20 kg-ion/m’Y] NaxCOs-NaHCO;
FF &N 7)-A HEAAE SH3o 7 B
AAGATE, ZHAANAN FEH FFEE AN
@3 vwEd limed CO:8 WE-& wWg 3o
2 #Hstgden, Quicker$t Alper $(1989)2 &
I g5 LA Uit CO; FFoA vAgd nAY
A7 A7HE stirred cellM 44528 FH8A
om A YA Hilg e FFE&E: Wss
WS RSl g -4 AWAXY WH3E 1
F3te EAAGATE S
%3] Rk A e mukEE o] Wl uwE 7]
Add e Wgle mto] gAY ol F =¥
—’—’T—E°ﬂ"1«l 7NAH 71-94 HERFHYE G
%%‘E?}a et 7] el 7]-8 HEHA &
HHEAG 7AFFETe B2 FEAHS A
A ¢ doernz AY J4EF EAAG As
g 7% # gt
ey B A3dME= Dankwerts? plot 4
(Alper et al, 1980)ell we} & 1A} 3}8hkgo] 4
HE JAES AEE J8te 44E EAAGE A
o 7]-d HEAEAEA S FA FIux @
‘4. o] # gk ?"i:r“: 7]- ‘?ﬂ A HAo] 7jAe o
< 1%§}°i*1

é“‘%ﬂ—’f—ﬂ g 7 303 AHIHA tﬂ715’_

Aojste e &5 A&37HE 9
ZAAH AAC H&q & ey Addd

Arseniteo] 0] &23+E NaC0s-NaHCO; &

2o
F8&d¢ &3E COx F8d Ex)8hs COs°
0|23} ¥hg3te] HCO3 2 AAED, olg €O
e F 1wl "y, CO: F5&52e o
S o] Jeid 4

CO, + CO5%+ H,0 — 2HCO; (1)
Ra= aCul (k1)® + Dak,1 2 (2

71X ki arsenite’t EAJEtE YFLolo] &
AE COt W8 S 1A WeERHFo|n,
53 #o] Yehioid.

k) = kgo + koul OH ] + k[ cat.]
o]714 [cat] & kce arsenite o] 29 ®x¢
HeE&T Aot SFE9d FY3 NaAsO;
% of ta AsO; o9 F&], (& 4 (3L
2H 78 4

o714 K& NaAsOp] 12440l ol 27 E,
19 99 o, theolN 78 4 ok

+0.0551 )

_ _ VI
pk =920 = T3 VT

2k NaAsOp9] Fx=w@stel] meh &9 pH
&3 CO8 FF4E, RuE A3 4 (3)-0)
2 7Y EEEAF kE T3 4 (8 AHE
&) Ra’ ol W& ki& plotstel AMe) 714719}
duow RE 71-9 AW WA ast FAHLA
F k'E 78 F U

;0

3 M H LY

3.1. AgExA

714 F5A30) AlEE autFE(agitated vessel)

,108_



Bw mwnzol e COp 71 AFFAN &R g 7)-o AW R ¥ a7 405

Z Fig. 1o Jehiich awrze W74 132cm,
o] 132cmQ YEF pyrex FEZ AFEAL
o @bz Uige) Zo] mukx A7 1/108
A 4Ne AR THez FAAA UHD
(baffles) 2 S & 4 UAEE HoH, stainless
steel2 ©HE WuF7)(Rushton type 6-flat blade
disk turbine)st #el2 Az FAF aAwrlE
zgg £4d4n VA2 12 Fold 44 4
Astm A RetEs AASE 23T F
AP 25 CTE §AF 371400 F3tAen,
aubzy e FEd ColAle +2E AHE
geoz $AAAYG CoIAE 571 FHZA
¥ 5} Z(saturation bottle)E FHAA F+E W
7]-d HAZAM Bo] yAZog FuWdte AE
wxstgom, wukz dFAM CO. 71AY #%
e 717 AF2AYNE AHgs dFEA z2AE
ri=

i AN

==
2l

=
v v )

a : Impeller(6-flat-blade turbine} b : Thermometer
¢ : Standard baffle d : Water jacket
e . Gas inlet {: Gas outlet

Fig.l. Schematic diagram of agitated vessel.
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Fig. 2. Effect of absorption rate on the gas flow rate
at 25TC.
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Table 1. Sample calculation to check the pseudo first order conditions of 0.5M NaxCO; / 0.5M NaHCO; buffer
solution at 250 rpm, 25T

-+ % 10 % 10 Y X 5 % 10
NaAsOz ot [}(Iglnol/ %(g e ‘ [A?gzmg)l/ ) )103 . }}é\moV lﬂo) (R g)mol/ 519

0 9.5 3.162 7.304 0.697 0 860 19 3678
0.002 95 3.162 7.304 0.697 1.39 1.348 20 4.000
0.004 95 3.162 7.304 0.697 2.79 1836 21 4456
0.006 95 3.162 7.304 0697 418 2.324 2.2 4713
0.008 95 3.162 7.304 0.697 558 23812 2.3 5.157
0.010 95 3.162 7.304 0.697 6.97 3.299 2.6 6.579

AA getn AzEn, 2 Ay dig COx 7
ASFE 130 cmY/min2 1A SGH

2.7 I

[ASOZ“] x 10°, gmol/L

Fig. 3. Absorption rate of CO: in arsenite ion

concentration at 250 rpm.
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Fig. 4. Danckwerts’ plots for absorption of CO; into
0.5gmol/L. NazC0s/0.5gmol/L. NaHCO; containing
various amounts of arsenite.
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Fig. 6. Interfacial areas with various stirrer speeds.
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Fig. 5. Danckwerts’ plots for absorption of CO; into
0.5gmol/L. NaxC0s/0.5gmol/L. NaHCOs containing
various amounts of arsenite for activated
carbon slurry.
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Table 2. Interfacial areas and liquid side mass
transfer coefficient with the various stirrer
speed

stirrer speed (rpm)  a (cm?)  ki® x 10% (cm/s)

80 130.6 2.402
150 1325 4.3%
250 1418 9623
300 1534 13.695
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