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Effect of Stirring Condition and Bath Shape on Degassing Behavior in Water Model

Yoshihiko HiGucHI and Yoshiyasu SHIROTA

Synopsis : Degassing rate constant of CO, in gas-stirred or mechanically stirred NaOH aq. system was studied by the water model experiments. Effects

of stirring gas-flow rate, pressure of atmosphere, speed of rotor and shape of bath on rate constant, K, was investigated.

The following results were obtained:

(1) Rate constant, X, increased with increase of gas-flow rate, speed of rotor and with decrease of pressure of atmosphere. And K was

correlated with stirring power £ and £/4.

(2) Calculated K using a single bubble model and surface reaction model showed a good agreement with observed K. Ratio of Ks at free

surface to overall rate constant XK was correlated with ratio of free surface area to volume.

(3) Volumetric coefficient at free surface in RH shape was estimated three times as large as that in Ladle shape.

Key words: gas injection; degassing; gas-liquid mass transfer; volumetric coefficient.

1. ¥

T, BMEFANO=-—-IAEZD, kEHET 1 2
BT B EER N ZAD 72 ORIERE A 5T 2 Z L
RKEnTs, WHEBOEMHIZIZ, B7 2 BE0RER
Hi A ZARERBED 54175 BB H B 2%, EHIFEOLE
ZHOZREBRTI I Z P BIUOERA22 5, 2070, &K
BTIZ/ANRIEBR CHE T 2 @ A S 5 Z L ic kb, o -
EDTNREFME TS5 Z L NP E Ly, ZOBH ARG
BT 272012, & 62 UCHAKERHIZIRIN X & 7- 0] A
H A T BAE RIS & 0 B X ¥ 2 EBRAEERERS 203
RHERDKEF L EHOTITHOI TS D,

HUSRIZIRTORBL A 2 1ZBEL €, 158 5 MidMik-co,
TOWH ZEEEEFLHEIZLORI LTS, LirL,
ZOREHIEHEIE TOB A 26 (MTRERIG & Fid)
DHFE M LTy, —7F | Taniguchi 5 23 #tiAk -
CO,RTHHKRE L # T 2 FHA D CO, 3 EA4TET 2 Z
EIZE 0P RSV KBS ZKIE (U TRAKIEE
FEg) LRERICOF 54 78 L CFMli L, £RKIGIC &
BREA 2B AL U 22, BEKENOBEIRET L
Tz, JEH 523Kk -0, %% & UWAS N, & TEE
EITV, HAVGAAREERFHRENDHELER L - £
PSR & AT LT3, £ 72, Sakaguchi & Y3tk —
CO,RTHZEERBHEELZEH L - EBR AT, B 288

EZIRPE I L T AVGALNE TOFEEHWTERETX 3
EHEL TS, L2L, ZhoORMEBTOBILF 2
+arTiden,

72, RHEKRDEBR TIIHE 6 599§l K -CO,, NaOH
aq.—CO, M2 T, H L5 A3 "NaOH aq.-CO, % THi # %
FHEL T B2, SUARIE & KRG % 28 L - #atiE
Eh Ty,

PiERS, R 2 R REKE N5 EARERIGE £
I G RIE B KU RHEZIR TOR A 2 i 0 %
EDIEOVTRELERT I EEANRBVEEILGNS, 22
T, AW TIE, BEEIREG KU RHERDOKEF L 4 H
WTKKET, WETFTORF 2EELHEL, [KVARG
& REISIZ KIT TR T OEERET L7,

2. RBRFG&E

2.1 HEAFRKETIL

WA 2EGHIIRHAZEE & BT L 2/PEBA (W4,
0.19m, H X 0.15m) LHMAEREL - KEHB (NiFd,;:
0.4m, H X 0.4m) &O2fEH% MV (Fig. 1(a), (b)), Thd
BEPRIERD 7 0 (NiEdn: 0.002m) » 6 Ar#H 2 %
REAATZ, HEAB LU BHD 0.01N-NaOH aq.DIBE h
ETNZA0.045m, 0.28m, ARV & ZHFH 1.26X10 3 m?,
35X107°m* & L, BHRANFHSEN PA 1.8X10°~1.01X

PR 126 H2 HZA P 12488 4 B2 (Received on June 22, 2000; Accepted on Aug. 4, 2000)
* (EREEI¥ (BR) LA (Corporate Research & Development Laboratories, Sumitomo Metal Industries, Ltd., 16-1 Qaza-Sunayama Hasakimachi Kashima-

gun Ibaraki-ken 314-0255)

*2{EREBT R () Bkt (B () $BRHIEMR LY ¥ —) (Tokyo Head Office, Sumitomo Metal Industries, Ltd., now The Japan Research and Development

Center for Metals)



elele}
elele]

Ar
(a) Ladle type A

n Vacuum vessel
Circulation re
Ar

Exhausting pump

I

Stirring
Ar

Upward
snorkel

Downward
snorkel

(¢)RH
(b) Ladle type B

Fig. 1. Schematic view of experimental apparatus.
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Fig. 2. Change in total CO, concentration during argon
bubbling.
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Fig. 4. Effect of pressure and gas flow rate on degassing
rate constant.
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Fig. 12. Effect of gas flow rate on ak,s in RH vacuum ves-
sel.
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