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Mass Transfer in B. O. H. Metal Bath. |

Hisashi MoR1, Midori MaTsvuo, Takekazu Y AMAGUCHI

Masao ITO and Hitoshi Y osHII

Synopsis: :
98Ay; sealed in a steel capsule was introduced into the center of metal bath in130t B.O.H.F.
‘ In order to investigate the mass transfer in metal bath, steel samples were taken at 5 doors
every 2 minutes after %Ay addition, and to examine the uniformity between Ist and 2nd
ladle, samples were taken from tap gutter during tappmg, and from several moulds during
teeming of these 2 ladles.
The mass transfer in metal bath seemed to be caused mainly by turbulent diffution and
additionally by forced flow with combustion flame.
The time required to get nearly homogeneous 1%8Ay concentration —— defined as the time
in which mean square deviation of radioactivities at 5 doors from steady value reaches within
- 10 pet. —— was 10 or 17 minutes in the case of boiling, 10 or 14 minutes in reboiling, 21 or
23 minutes in blocking. Furthermore, in the case of blocking, mixing rate was slowed down
at 6 and 10 minutes after %Ay and alloy addition: These periods were recognized to corre-
spond with the complete dissolution of alloy from both data on radioactivity and analysis.
When %Ay was introduced in the end of metal bath (just below the burner) during boiling,
it did not distribute homogeneously within 30 minutes.
When %Ay was introduced in the center of bath at 4 to 7 minutes before tap, concentra-
.tion of %Ay in 2nd ladle was 8 to 45 pct lower than that of 1st ladle in 4 of 5 cases.
. . (Recelved 5 Feb. 1964)
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Table 1.

Conditions of tests on mass transfer in 130t B.O.H. metal bath.

“Test Condition of Period of 195Ap addition
, o1 s .C . Metal Al,l(.)y. . |Order of alloy and | Position of -

No. metal bath Period | ,(,%) | titgacp.) gdzilzggn %Ay addition. | Ay 'addition
1 1 R ' Center of

I Boiling Finishing 010 / 1608, None — ! bath

I ” . ~[ 0°06 } 1609 | . ” PR Z
I 7 | Ore boiling | 0%90 | 1585 2 — | End’of bath
W Reboiling Finishing | 0°06. | 1610 Cold Pig | wsayCold pig: } Ceg‘;ftf of

v - Ore boiling | 057 | 1570 7 . | Cold pig—~"Ay Lo

L8 ‘Blocking | Finishing | 006 | 1s90 | SI-Mn 95 Ap-5Si-Ma R
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‘Table 2. Time required to unify the metal
bath in 130t B.O.H.

Time required to unify (min)
Test No. :
o Ty T2 T3
1 12 10 7
I 12 17 12
K >30 >30 >30
v - 18 14 11
v 11 10 8
v 22~26 = 21 13
I 22~26 23 18

712 The time in which no variation of radio-

activities with time at 5 doors is observed
" in Figs. 2, 3 and 4 ; -

73 The time in which mean square deviatiqn
of radioactivities at 5 doors from steady
value reaches within 10%
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Table 3. Time required to unify the metal bath in B.O.H.F.

. Position . .
Reference (gag?frl;yce Period of of Ay Repeating times Tlgeu;?g;ured
(t) . 198Ay addition addition of experiment (min)
R : ' (door)
25 , 10~15
: D \otizati
190 .| ephosphorization 5 T
-~ ‘ 30~35
{ 890
| % Much more
190 Slag forming : _ 6 than :
: . 20~25
390
25 Begihning of Center 1 7~14
' v boili -
8) 25 Leah il First . 1 ; <12
25 : ‘ Side ! 3 8~12
190 Beginning of 6-X1 20md5
390 pure boiling - 8-X,
|
190 20~30min after ) NP ! Xy
 beginning of fx;idéedlic ) | — , 20~30
390 ‘pure boiling ! ; X, ‘
25 After full or 10 7~128
partial deoxidation ’
10~30P> -
After deoxidation 2 9~30bD
‘ 2~10min after’ L '
9 ~
190 ~ deoxidation o o 3 35, 606? o
after dissolution 11 [More than 15~35®
. . . 15~182
390 - After deoxidation , 6
‘ : : Very slow®
) .350 ' ) Middle 8~15
4) - ) ‘ o
350 ) ) First » ©40~45

a): Carbon steel, b): Alloy steel, c¢): Cr steel
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Table 4.
bath during tapping.

Cond1tlons and results of tests on mass transfer in 130t B.O.H. metal

el x v v
Co, in metal bath just before alloy charge. 0°47 0°47 078 - 0°84 1 012
Temp: ” 4 °Cy 1601 1588 1602 1592 1619
Kind of alloy charged before tap Fe-Mn Fe-Mn Cold pig | Cold pig Nome v
Amount of alloy “ (kg) 400 ’400 2000 |- 2000 —
Period between alloy charge and Ay ai(ll;t)lon gE l 83 1207 ’ S ~
Period between Ay addition and beginning of . . R . . .
Ist ladle tap (min) 55 570 : 45 40 72
Period between Ay addition and end of 2nd ovg . . . .
ladle tap (min) 8 { 97 8°7 108 - 10°8
Ratio of radioactivity; 2nd ladle/ist ladle 1°00 | 0°85 0+92 0°55 | 072
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o = o] Lk .
/ 2 3 4 5 SRR HRRT 2> B BRI L 7Rt ORI E D #ERS 22, Fig.
Door no. BIRL 2, KiflE 2 Wik A ¥ % @iz Rl T\
Fig. 7. Distribution of Ay in 130t B.O.H. at

4min after introducing %Ay (in Test V)

6
O
il o//—\\\O\\\
S N
N a
-!E‘; :T:‘:.:\-SU;{E,—“::BE\T:T;—-:
bl —
\\
S —o— TJestV
: § 2 o est V.
& - Avemgeqf st ladlein testW
B ZestV
/ .
I
00 ] 2 3 4 5

Time from begiming of Lap (min)
Fig. 8. Change of radioactivity of the sample

during !st ladle tapping.

5. FEE NIk 2EMEMMP O BEOHRE D, Fig.
SR L 7273,
5. -
DX 5 I HIRP OGS REDOHEF &, Table4 [RL
T TRESHMO LT X D FESE VB SR L 2%
ZhbEDbE, PUBSEAO L DAL %Ay BHEMED
TIWIEFTIC A LT\ B 72, eI SR »IHi i
BixhidiorEzons. Less>T, $LNo. 2
HL<IEANo. 3EAL LD Ay (—FHICIEY =0 7
vA) BEATDHETHE, HAPOEBOFKECH:
R ICEMEEBRORE—EORED, AERLIZE
HREREAETLTHAS. TOEKRT, L BB~
DRSS OE—SRE B W 2T 5 %E, WAy (=07
o 4) OEAADMEICOVTLRETORMED S 5.
¥7z, Fig. 7R L FANREDCREE L, Fig. 8 1TR
U= WA oS OHERS & R bl T 5 &, HSRRIC e
PR R OIRAEN E S CBE L LRESND L BE X
.

WORRAMEKRIEIE L TOBHIRA L T

it ORI DT, E3 L7 R s T 0



1418 #& & 4 -8 50 & (1964) FE10HB

ERT, 295 — 2 2 VO SORT % ST
RETHD, TO7DITIL ¥Mn 7t FoB{LEEED +
LY —FHZIEINERETHS 528, Wi 198Ay 1xdk
BLHETT R 5 27 & S L7\ 7o b i SRYA 73 00 BRI 7 )
ST EN T 2BACIF#EL b~ —Th 5.

3, RIDOHE b — v —EREPEHT 2551,
AR E L ORI R AL T 5B D D, AT

WTh, bR L & UCHIFERT & DRSBTS

BB CHAHREATE A ERL TR D, HETREAEE
EDF — 2 X, FRERMER IR B OIS BIE ST
HEMREIC LD, FOBRO—EHOBSEERICET ST~
- mAEDTHCREESNBTETHDH, FERIC
B U URICEER A Ul o L ENE T 5. ’

V. & -

BN TH BT 2E8FGT AV =T Db — Y —F
OB IUEEELT, WAt XD 130t ERERTHN
DWEME KT L, UTofmEEx.

(1) RBAROWEBENT, K1) 7RI K5
TIEEC L D ORI TH b, BREEEIC X H5a%0H
BHIRICE b0 DERRIMICHFET 5. o~ —
TFic Ay FREALLBETE, BREAD L VEALL
BETERT, MBoE—hIF L {5,

(2) ABLEACHEYT S Ay PEOFHED S ORF
EDETFEN 10% 0 HRMEHOT, WE0E—
(LB 5l L ERT 5 &, MBI T 10
min 75 ONZ 17min, BEEIC X %Y K4 Y 7 OBE
b, 10min 75N l4min, Si-Mn 705 ¥15 D

AT 21min, Fe-Mn 7o v %2 7 OE41E 23min

ThV, Tuoxr OB, RBFMERL COLEN
BOREEN L5,

(3) th3EA M L b 198Ay 2 HET 4~7min i
ALzl 5, BT OREOBEREREHS T 0 Lhic
T s fd 4 itk Cid 8~45% H{K<, Boep-

ANovA SORICE L, FRIC 315 HAOREDOR

BREBAT T, BT hs.
3 [

1) AKRTF, fili: &84, 49 (1963) 10, p. 1398

2) %, fli: e, 49 (1963) 10, p. 1400

3) N. G. Bogpanova et al: A/CONF, 15/P/
2218, (1958)

4) A. I. Osirov, and Arvrii: Report delivered
at the Session of the Academy of Sciences
of USSR on the  Peaceful Uses of Atomic
Energy (1955)

5) G. H. PropsTL: Stahl u. Eisen, 80 (1960)
p. 863 :

EY v ABEEIRBY 5 2 0 AOHEI DN T

koo
=S

= B2 B

On the Distribution,‘of Chromium at Low-Chromium Concentration.

Synopsis:

Yasushi XKojiMa and Kokichi Sano

There have been few researches on the distribution of chromium between an acidic slag
saturated with silica and a liquid of iron alloy with low chromium content. According to
F. KorBer and D. C. Hiiry, chromium oxide in the acidic slag changes its chemical form
with the change in the concentration of chromium in the liquid iron alloy. The reaction
of chromium or the behavior of chromium phase is, therfore, followed by the change in the

chromium concentration in liquid phase.

In our latest report over the concentration range of chromium higher than 3 per cent, it
" was shown that the chromium oxide in the acidic slag behaved like the chromous ion (CrO).
In the present paper, an iron alloy of low chromium concentration is studied. The results
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