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Introduction of out-of-furnace Desulfurizing Equipment into
Stainless Steelmaking Process

Takahiro Yoshino, Masakazu Mori, Shigetaka Tanaka, Masayuki Sugiura, Toshiaki Miyamoto
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Synopsis:

Nisshin Steel, Shunan Works introduced mechanical stirring desulfurization equipment for Stainless Steelmaking Process in order to

minimize CaF, consumption for the first time in the world. It also achieved significant reduction of CaO and electric power consumption.

The overview of equipment construction and various operational improvements implemented so far is reported on this paper.
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Fig. 1 Steelmaking process in SHUNAN WORKS.
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Fig.2 KR desulfurizing equipment.
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Fig.3 Layout of KR desulfurizing equipment.
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Fig.4 Schematic diagram of KR desulfurization.
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Fig.5 Flowchart of KR operation.
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Fig.6 Relation between mass%CaO and fluid phase ratio.

Bdb, —F, RTIWCATFEIEEL 2T 7 hOB G
BCri 2 oW THMEY TRO MR ERT. Cr05%
BIC L, B AT 5 7201213Ca0/SI0N W v
F Lo AR, EIEE SICHRKE & 5 5M12Ca0/
Si0,=13TH 5 L Hh 5, HFELMIZCa0/Si0,=13L
L7

32 AT

25 v U AHESE O BRI I kR CTHEETH 5
ZENRTHEENT, FEIIBHL, By A 7 v 5 4
AR S 5 7-D121%, B2k 2 LEDH

H 3 5 8 £ it No.94 (2013)



28 AT ¥ L ARG OB R b A

K2 TAM rRIAEE

A5 ‘ ‘ ‘ ‘ ‘ ‘ ‘ Table 2 Specification of test impeller

4 log(%Cr)=4.887—8866/T+0.34 log{%Cr] —|

55 “0178 loglSil -~ | 1y a b c d g | REEL
=1 N 1721 log((%Ca0)/(%Si02) No. (mm) | (mm) | (mm) | (mm) | (mm) | a/D
— 3 \
g \ 1 333 | 300 | 140 | 217 | 8 | 036
ﬁ% \\ 2 367 | 330 | 154 | 217 | 8 | 040
jg 2 ‘\ 3 400 | 360 | 168 | 217 | 8 | 043
B 15 ~_ 4 400 | 360 | 168 | 250 | 8 | 043

1 ~——

\
05 — a(th)
0 ) >
05 06 07 08 09 1 L1 12 13 14 15 A ()
(%Ca0)./ (%Si02)
JE
R7 2T 7HHE L %Cr) OB (Si1=0.3%, [Crl=18%, 1400C) b 0 <
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Table 1 Condition of KR water model test
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Fig.8 Relation between revolution speed and rising surface
height.
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Fig.9 Influence of chromium contents on (S)/[S] ratio.
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Fig.10 Desulfurizing ratio in the beginning.
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Fig.12 Appearance of ladle adhered metal and slag.

MR, NN OIR D BRI INESE L 7285 1S A LIK
BHHN D EOBEH A L7,

42 HEAR

421 BRAETRIE

BSRIRMOBIED S, BRAROKKF E LT TR
MBEZ LN,
ARG OPBICIR RN L L, BT

11 A > RTIEFERN

Fig.11 Appearances of worn out impellers.

H % 32 5 £ #t No.94 (2013)



AT ¥ L ARG OB R i O3 A 31

x4 B B
Table 4 Measures against desulfurization failure
KIEH YEEEH WE HHw
[FEION i : 650mm—750mm TR O A7 R PR AR A R
AN TIHYE A :80mm—>50mm SR, T KEBOBEEIZ L B
TEARTE PR NSRRI R el SN, YR O Tz =
BRI WIKT — 78 —F 5 HUEFFRA R =) ¥ 7Bk
p— # JE HALUP 6~8kg/t—6~13kg/t LA D 25
" HifEUP Je AP 150 4m —2mm BEEAO% X A A Lt
i e 1) I e Al 73 UP AKX D Al5315% —35% iEgsait, vV 7 7 4 F¥x /8 57 4 UP
T 5, D7D, ENEFNOI R TR 720 FT 4 1 THFRA R
- PBREH ORAEA/N S Wiz, RIMHEHE L, BEHTR WHHEETRT o 4 Y XRTPAIBIRE IR T 572D DYE
ENIZ< v, R, BiEARAEOEE, B LA o@EL, B

- BBEA O B EAL A THEY TH 5o
- BEERAIA B (BB AL, ALOsICEBHILT7 74 R v
YT AT

AL OEHE Z4T - 726

1312 Bimn 7 s HLAL & Bisn e, R1412[%S] @ £k
EENFNWRT, HEETH H80%LLLEORMHEIES
N7 72, [%S]; $0.005massBL F 235 2 &
AUEICR Y, ZE L TERW%S] AE o5 X)Xk

RSBt A T 7 O HHRER D — Bl % 7R § o (a)l3hL
JEAER], OIIRIELFEHROBMAERAT 7 TH b, W
FTNHIGmmBEDOILTH 505, WERDO A T 7 I3BE
TEBORIISHGAA L TVDLDIIH L, WHEEDA S
TIIRHL L, WEE TS LT 5 2 L5 hERR S
Nizo T2, WEBROEEIIBWTIE, BHH2ESER
WICHF > TRERBABE T 2HEN LR o722
ENBIEREIN, L72h o T, BRAIOREDZEEIC X
DESEANBRAIR S D R %), B %E L7z

100 7-
—_ D /Co
8 T o i‘s °
i [ELE O ‘
7 Vesta==== === ==s=====
2
b
= 60 S—
2 oo O KRM‘J:LT*')JEE
= o ® KRUt#
n 40 |
R
= |
=20
# | 14~22Cr
£ [96S];:0.02~0.05%
T 0 5 10 15
Wi 5 A (kg /1)
E13 S nith o Bt Lk

Fig.13 Comparison of desulfurizing ratio between before with
after improvement.
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Fig.15 EPMA results of desulfurizing slag.
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Fig.16 Appearances of flows of concentric stirring and
eccentric stirring.
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