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Effects of Liquid Flow on Gas-Liquid Mass Transfer

Takehiko KUMAGAI and Manabu 1GUCHI

Synopsis : As a fundamental study on the dissolution process of gas into molten metal, a model experiment was done to reveal the effects of liquid flow

velocity and turbulence intensity near a gas-liquid interface on the mass transfer coefficient from gas phase. To obtain the mass transfer coef-

ficient, the dissolution rate of CO, gas into water was measured by using a lance under several flow conditions of different flow velocities and

different turbulence intensities. On the basis of the present experimental results, an empirical correlation for the mass transfer coefficient was

proposed as a function of the turbulence intensity in addition to the usually used Reynolds number and Schmidt number. Another correlation

for the mass transfer coefficient under stagnant conditions was proposed as a function of the diffusion coefficient of CO, gas into water.

Key words : mass transfer coefficient; gas—liquid interface; Sherwood number; turbulence intensity; Reynolds number.

1. ¥

il

SO & WA IS B B KUHTA IS SRS S 2 13 U
W, A GMEEE TSI ZATIAL WO NBEHETH S,
ZDBADRGRI A BIS & MIT§ 51018, Kk m
BB E Z W T haHli§ R & Th %4, WP
DEMIIKRABSH 50V 2y POBESDEALTED,
KMARTEE KD BORBIEFICNETH S, 4, WHEME
RSB L TIR, B E R T ERYIVE B2
&, HAHVIEIEPIX R ABEICONTHE S OHER
b0, WEBSHHREIZY v — vy FROETEXITTLES T,
LA A ZIEEY 23y PROBEE L TIREI R T
5, LA LIEEY 23y MEOWEBEIRBICREE
KT Z LB TH BH, fEROEERYEMEIZE
F AWz &I, ThoDERILEOIE,IC, SlhsE
D5 REL SRS 0, LhLAaAEHER, SUREWE
FEIZBI L T Z OB A L B3RSk,

AL TIEZ ¥ 2 A AW TRBEREO WAL - EIZHRD
LL T, BREWMABICETEL, VA LXK EENR
X HSMIERBREMRII I RIETHEII DWW THFEANL,

2. RREBEHSIVHE

2.1 EBREE

WHED S B KO 4 Fig. 112/R7, FIZE
240 mm, 4T 290 mm, & X 240mm DEYH 7 7 VLT ¥
MOBRIZ17x107°m’ Th 5. KMIZCo,# 2, IS

134 VSR A e L 7K A A L A, KRS 294K
25 300K DHPFAD B 5 —EEIZ R -7, HELA—ET,
fEAEE S-SRI 2B 5720107 v 2 (KHEA
) ARG, ZHRBHA T AT EREV Y VYV
L ThD, RORAFCO,HATHI AENEHZL,
TosAAEA S 100mmDO R EIZL 5K ICRET 5.
CO, # A3 T MBI T O AMA & MY 5 HBELD
T, SEHBRARAICRETSILIZLD, FEOREME
RT3, REBTIIFMEEE 5.60X107° m~30.8X
103 mORE T4 E L7, ZOME TIISURA A
EONMNZHE XN BOT, WHRISERE Y 5 KR m
DRI EVIAONS, 7, JIEREISEBOET
W FRT 30T, BIZT A FRICMETS XIS
CO, /i A A MR L7z, Ak, SURRE, Kt

Lance ‘COZ Gas p?r:'neter
(Glass tube) { ermometer
| Acrylic bath
|
o ‘
ﬁ v ‘ LDV probe
LDV probe X - (Detector)

(Transmitter) |

4
/
%’A : $
JE N —_
L7 Nozzle

4 Water volume 17°-:10-3 m3
(Room temp.)

Fig. 1. Experimental apparatus.
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Fig. 2. Three types of approaching jets.
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Fig. 3. Mass flux under stagnant condition.
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