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A Study of the Effects of CO, Absorption in the NaOH

Solution-CO, Gas Jet Model

Synopsis:

Soichi INADA and Tetsupa WATANABE

In the gas—melt reactions which proceed by gas jet with molten metal, it is well-known that the mass
transfer is greately influenced by the behaviour of gas jet imping on liquid surface, therefore, lancing con-
ditions are the important factor to control the reaction efficiency. There are, however, few studies which
show quantatively the mass transfer from gas jet to liquid in accordance with lancing conditions.

Standing on this view point, this study has been directed for presenting an equation model which is
capable of estimating the absorption efficiency of gas through the NaOH-CO, gas jet model. An equation
model expressing the relationship between the apparent rate constant and the behaviour of gas jet has
been introduced as follows: AJV -kp=dVy2-dy=2(Ho+Hc) “t=a'M;(Ho+ Hc) -1
where A—surface area of bath, V=volume of liquid, iz =apparent rate constant, ¥, =volumetric gas flow
rate, dy=nozzle diameter, Ho=distance between the nozzle and the liquid surface, Hc=depth of crater
formed by gas jet, @0’ =constant of proportionality, M;=momentum of gas jet, respectively.

The values of the apparent rate constants Ky in the HyO-CO, absorption model by BrapsHAW et al. have
been reviewed according to the present equation model and the validity of the equation has been confirmed.
The practical application of the present model to the VOD process for stainless steel making has been also

discussed.
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Fig. 1. Schematic view of cavity formation.
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Fig. 3. Schematic diagram of nozzle.

“Fable 1. Experimental conditions.
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Fig. 4. Theoretical relation between pH and
CO, content.
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Fig. 8. Effect of gas flow rate on the apparent
rate constant.
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Fig. 9. Effect of nozzle height on the apparent
rate constant.
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Fig. 10. Effect of nozzle height and depth of the -
cavity on the apparent rate constant.
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Fig. 11, Effect of gas flow rate on the apparent
rate constant.
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Fig. 13. Effect of gas flow rate, nozzle height
and diameter and depth of the cavity
on the apparent rate constant.
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B& OF R UG ERE SR EL, Y2y FELT
RAFF 72 EC IR TE|ETE S, 2T, ¥ - v M
ORI X 2 HEEHOZEB L K RPTE, TO(E
L HEHRDHDYE DR EEEE Lo THERFTE
5. Fi, SEEHG U e 7 VKRBT, xR
JRE L TH D, BUGEEOHEX [Ex T 5 7Dy,
MECEEERIC R LET, T A, ROEPIHECRE, K
SERDORRIC X VEOHEDMEEOZ W HHE, BX
O, THCBE U T RGP & BRI & 2 R K

BT 2 BENYELRS. F, TOEI/isoin
B XL DEENIREEZBRTCETCTIDTCTUORD a, a
THGREMBERETELI SRS,
‘RBEAAY - v M X BRIBEREOHF ZRIZ 2
THRMRT 217 VvOFEE~OFEIGHE IO W TR
THRDDTF — 42— ERE+H TRV, flzxsv
ZAFADOFERFIZEECEA L ORI LSS AR aR
BELNBEDOTLUATICEET 5.

ATV ABOREBRIEET B 5B ERESE
HERRWTRR DL M Y 7 M gtE<iTieb
N, EMEDEELFE 2 N5, E>TEkEF A2 EH
LTCEFRRINC BT 2BRICFEHZEZLTHS.

EFRRBT B BIRREIENRT AL = v b LOEE
FEOWMNESIC L DV EFT 20 E LT, REEERE
LTe)RL Y ANAnxoh 5.

—dc/dt=7'sz‘Do'z(Ho'l'Hc)_1=)"N ...... (]7)
7 HeBIER
N : BRBGERE €5 2 — 2 —

BRI B RE €5 » — 2 — VX GERE & Sl HEH
TEHDDIEEL LTRWD L ENTES. BRREE
FERS # — 4 — NITEEEEn D&k & UCERRRE Vs
SABE Hyy S Dy, BEFENTWAH.
r ORGTIERE (H,+H) WBEFESFOH 2D = v b
DA, MAFEEB VLU LT 55 H i@l
THEZLOBREFBRIROHN AT = » b & HEHEOMA
BEXCEHTLETIVERY AOKDD T ENTES. T
DL 5 LTUNROBREFRS LRREE L /ST 2 — 4 —
NOBHREHESHPIC LTHIE, EEPORREEL
BET 5L XD ROINBOBVRESEHLZRIRL,
BEEEIR L CFAFE vy - ar ba—LvDEDS
WREL IR B.

HHIER 7 X 2 OB EF N EhORBEEERONEE
ELTOURERTHLDT, Y=y MrSOBEOH
FALAN O BRI 4 B Jfipk UG OSSR F AT T T
DEICLBEINS. FINEEWCEEBFRCIA S
5Y — 2R, HHE L DICHAINELDD SO
FRiR X 5 RRRE~DFHS, $EORIEEEE
AR I B EM bk F OIRRIG~DOEE L T
b5, TOBEIIFEOHIMABBITI T DEFAFES
ADL L THTE—EBE L LTEESRDTHD .

DEo#E 2 HCOIEBEDO AT VASEBOE LR
BREOFH M LEREER (1) XodEG 2%t L
TH5. LOLEOBRERHLLTRDOLEEDTHS.

B RO SEIRE - §5 1600°C
SRIARRS OXERE : C 0.309, Si 0.0524, Mn 1 94,

v
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NaOH kis#Hi~o CO, BNOFEERLRET V2V = » 0o BE 815

Table 2. Blowing conditions V.O.D.

DO ‘ Ho Vm
1 2.5 90 900 000
2 1.4 130 700 000
3 1.6 130 900 000
8
6
<
£
2t
870
1 A 1 | "
00 S 10 15 20

time  (min)

Fig. 15(A). Rates of decarburization for several
blowing conditions (Table 2). (Bro-
ken lines indicate the stable decar-
burization period and average rate.)
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< /3
E St D'/
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- -1
N = Vrgng-(Ho' He)

Fig. 15(B). Effect of decarburization parameter
N on the average rate of decarburi-
zation,

Ni 99, Cr 182;
fMing 49 60t

T o AR X OB RS EE VIR FUGRE /2T #
— 42 —BEITH X 5w Table 2107/ T L S ICEBHS
Foo EWBLURENC I B IFRNEEFE EE T 20 mmHg
ToHof. Table 2iTR LT v AKERI T Va, »
SIEFEEEC BT 2MAMORBERY = v MTXHMA
FEEPHEEINRGBREDO Y - v MRITIEEE (Ho+He) »
FKDbh, RREISHEE/$F A -2 - %FHZEPTE
5.

Fig. 15 (A) iz ZIF MO EH BRI 313 5 BREE

DORFREZE(L 2RY. BREREORBIE FE LS FEREL
7o EEHFRTR OB A S MK DBIEZ b &R v
2F sk DElELAbDTHS. Fig. 15(B) icZ

L 51 LTk B H WO R RE & B pk RS #EEE
185 4 — % —NEORGZERT. REBEABLIV-DTT
DR SV BT EMENL BE LA TERVvA, VOD
BEOEFWORKEIGERENEEEE LMPRELAR
RIS BT DH R - ¥ =y MEERICEAT S EFT LR %
BT Uiz, BUREIGERE €T # — & — N2 FAEHE
LoD ENTHEINS. Bl LoBE: L5 EOM
TCHELMIC LA A - U=y MTXDRELIGDOR
I E F OV EERRBED X O LR BREOMCHRZ ¥
ERHNCOABIL TV 3D EFEXD T ENTE LS.

6. 5 B

NaOH k&~ COy AU = v PRFIFIT X B
ISR RS T % fl &2 DRSS LTRIZEL, Y= v b
TROEHE R H T % 2R T & BIEE R & O OFEES
L LR, ROBMEE.

1) &Ko vz NaOH, CO, # 271, &K
EER T 700 EFLE LT HYR FETH
5.

2) HISEEE YR T5#AFORNT, Y= M
OFFEIEI X D R XN DS, a-Va?dom2 (Ho+
H) -t Wiy, o -M;- (Hy+H) ' OFTHHEINDEH
R ST/ Py b

3) Litki%%, Brabsuaw L7 —ZIEML, 2)
IHoFEHAHPATEL L EER L. XFEILAT VA

CfMs > VOD SEERIECEM L CEERANCOERTE S

T EETER L.

A EDHICY b, AFEXRE, R—FERIRCE
& QSO T, CHE R WAV AR LTE
WoEERLET.

i =]

A [ (cm?)

Ci : NaOH kiAo CO, fafnffizE ( mol/l)

Cys : NaOH KGO ki3 5 CO, g

( mol/?)

d,: > ZVHNE (cm)

g ENIMEE  (cm/sec?)

Hpy : $ 1 » 5 2 KTV E COERE  (cm)

H,: 2. v MCXBEEOMLEESE  (cm)

kp - RENEEER  (cm/sec)

kjy 1 ¥ = v PEK

Mj: s Zvlinoy . » MESHE  (dyn)
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