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On the Desulfurization in the Basic Oxygen Converter

Synopsis:

Masataka YOSHII and Masayoshi ICHINOHE

An analysis was done on the mechanism of desulfurization in the Basic Oxygen Converter, and the following

results were obtained.

(1) Desulfurization as gas phase is less than 10% of total input sulfur, and is not considered to be a

main process of desulfurization in the Basic Oxygen Converter.

through slag-metal reactions.

Almost all of desulfurization proceeds

(2) Behaviour of sulfur in metal during blowing is governed by the rate of lime slagging, and sulfur
partition ratio between slag and metal ((S%)/[S%]) is generally influenced by the slag basicity.
(3) Insome cases, increase in (FeO) content in slag increases (S%)/[S%] ratio, but this does not means

the direct reaction between [S] and (FeO).

Increase in (FeO) in slag accelerates the lime slagging rate

and thus, increases the basicity and the quantity of the slag.
Therefore, it is important to accelerate the lime slagging and to operate under high basic slag during

blowing for improving desulfurization of metal.

However, because the remarkable desulfurization is not

expected during blowing, it is nesessary to decrease the input sulfur by using pre—treated low sulfur hot

metal and low sulfur fluxing materials for producing low sulfur steel.
Considering sulfur contents in metal charge, flux and desulfurizing reactions in the furnace, it is estimated
that the lower limit of sulfur content of produced steel is 0:002% under operations using 15% scrap and

0:0019% wunder the all hot metal operations.

(Received July 17, 1969)
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Table 1. Operational condition of A, B converter. Table 2. Sulfur bearing compounds of the waste
gas and dust collecting water (OG Conv.).
Normal operation Low$
operation
H,S 1x10-5 vol2,
A conv. | B conv. A conv.
Waste gas SO, 5%10-5 #
Charge (t/ch.) 80 80 80
COS | 1'5~3:0x10-3
Hot metal ratio (%) 80~-85 80 80~-85
Dust collecting water SO;—~ | 1'0x10-2 wt%
Hot metal S 0-020 0-025 0-001
(%) ~0-028 | ~0-031 ~0-006
- | ! . N N i
Lime co(rlxis.;‘t.steel) 50~.70 45055 60~75 WHE A SOy DB L HHDLEZ SNE -
s HARANE T~9% D SHEHT BRIEICAR Y, EfES
Spar co(n];s./t toel) 512 12 8~.9 NI o AFER L TE T 5.
.s ee vl YA -— - AL me )
i LD TRAIBIER 5 210 X BB A 2t
Ore Con(sl;g/t-steel) 30~40 10~30 10~20 %?@éﬁ:{tﬂﬂﬁhﬁ;@ 5 cll%'}\;_ 53’1}%)75% ’C@ﬂﬁmﬁﬁ:‘ &
LTREBR—RICEZ SN TS
30 mm 30 mm 30 mm 0 o S AR 2)
Lance nozzle %3(10%)| % 3(6°) % 3(10°) € SR )]
S +(Ca0) = (CaS) + 0O AF°=23520—5-45T
. 0-03 0-03 0-03 _ o__ _Qa.
End point C (%) ~0-10 ~0-10 ~0-06 S+ (MnO)=(MnS)+0O JF°=31820—8-00T
S+ MgO)=(MgS)+0 4F°=45730—7-81T
End point temp. 1630 1630 1 660 s e HE
(°C) | ~1680 | ~1680 | ~1690 (M — 4 2R
- S=S(g) 4F°=74250—19-67T
*  Consumption '_'
S=1/2 S;(g) AF°=31340— 5-26T
Fio, WEROFN S OB 2 H7oHic, Lidédt S+C=CS(g) 4F°=85100—18-12T
— b LRI AR TR RETIERIC XD, BIRATR 28 +C=CS:(g) 4F°=54670— 2°15T
ST BT R R DRI RS 7, x4y S+C+O=C0S(g) AF°= 5400+ 3-20T
S BRI L 7. $+0=50(g) 4F°—44650— 5-81T
S +20=80-:(g) AF°= 3200+13-4T
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31 EFIFRICEITESOEH (S=-)+1/20,= (0O~ -) +1/2S,

A, BHEIRFOWMTIREICEIT DS NT v 2GR (10-12 atm <Py, <<10-¢ atm)
oz Fig. 1 @57, (SO~ ~) = (O~—) +1/28;+3/20,

M OB IE SRR LS, PRICEASN DS (Po,>10-5 atm)
S miﬁémbv &4, 300~350 g/t-steel T, S LiEFEH L SN ARERS DL, WIPFE R TORBC N

AR IS Hs T5~85%, JBEkBE) 10%, EIA K, B #% metal-slag MR GT, TORICER S ZHk, O
10% LD TwE., COEEASEDY L 40

Spor
. o, Li Scal
~60% R, 40~509% H32 T 7K Scrap lee qécol (Brlrlz) (Clal"eﬂ,)
(118%)
511, 5~10% pFEHASEH L TV, £ 2 b Hot metal "°° Hot metal
y N ) (76'1%) (738%) ‘zo
ANEHT S ST 1~2% THHI EHBLARS N
Total S 3309/t steel Total S 327 9/1%-steel
5 R f)\%&"iﬁTEéhZﬁﬁ'fbﬂWﬁﬁ@ 109 LAF
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o Dust Other
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Fig. 1. Sulfur balance of the normal operation.
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Fig. 2. Vapor pressure of sulfur-bearing gases over
liquid iron melt (1600°C).
(Composition of iron melt: 0°19%C,
0-0222,0)
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Fig. 3. Dissociation pressure of CaSQO,.
(* acaso,~Ncaso, to be assumed)
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Fig. 4. Behavior of [S] during blowing.
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5. Relation between (S 9%)/[S %] and slag
basicity at blow end.

BB REDTWS L EREROBECIAHALNTE

PO, RS D VWILIFRIRL EOB VW BRIFNTO
SOFECEBL 52 TWH L0 LHEINS.

RIELS /N9 v A B X OIS 2F R hiE, FRS
OEHZ XM T IHRKOEHIERR 75 OEE LU
KTH Y, MIEFEHORFIKIEOBWZREGRDR Z 57
AR OZTIREL TWwaHs b0 EF 2 b, ATied
R OIELIR L2 s ET U 7.

Fig. 7 WBWIRFICE T 2REPOGIKECIR L2 R

Y Vs 2o AT A EZFS s 1 iy ST HEA L
[ Y e T 7V Y

RGBTl b gyl N o
N YOIN BN TN T /)_n)m—uw- [=UASE SAE]

PETL TV B DKL, BER{E TIIMRER 15> 5K
o CEIREE L EIT 40~509, T{=EL, WIEEL T
AT 100% FEHLIE W Ty 5.

T O & 5 BEF TIHL OB WE SR O #°
Azl X 200~600 kg/ch. ST L, HBVIET v
2 7 Vv fEEEHS ABRIF > 10° 1234 L T BEJFIZ 6° T O
U= v M X DBEERE, SRS VR LY
CREL TV EHfESN 5.

BALE®D X5 LR 2EE 3y, ARELDO X<
7 B CRRENI, FWIOR 7 BRI UTGR T T
BREEI/ NS VDO TITE LA LR L, AKFE
{bA BUBGTHE LRSI IS TR L L IR 5 &
EMTED. REKRIO 2R G K LIE & DRFITIC A
5 5o (FeO) B #nL, 2 I 7 MRS MATs 5
72T, WRERPH % COME A NGERIEIT T D7
{LRKEIZR 7 (T.Fe) micisd ZhLshvs (Fig.
8). X OoTUBEFEWILICHIT S Fig. 6 OBIRIIKER
WDz 5 & dh (FeO) BN X D AIREHERE S A
SUEBEERICRAIVESHERTIER (S%)/[S

T ra
12 __ © A conv. -0137 ]
* B conv. O8I
o]
o
10
o © o
© Y=0239x+
o 140
8 5 o —©
o L
o 9 o o ¥O 00/./.
® |~ ol o
6 OO Oo—o—w» P .‘.
b
4 d o °
2
10 15 20 25 30
Slog (T.Fe%)

Fig. 6. Relation between (89%)/[S %] and

slag (T.Fe9,) at blow end.
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Fig. 8. Relation between slagged lime and (T.Fe)
weight in slag at blow end (B conv.).
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weight in slag at blow end (A conv.).
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Fig. 10. Sulfur balance of ultra low [S]
operation.
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OEBERE EX R T VIEEBEICERINGHETH D
A3, SEHRREIR (1T 35\ T U349 000149 [S] LA T3 dilute
solution O &7t} EOFHE{E X D /NS WEETRT LI
725 (Fig. 11). zhidsmi [S]1 #9 0°014% LI ETIE
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DALV, XoT(DRoAFRRE AR (X) 13E
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Fig. 12. Relation between (5%)/[S%] and
Ca0/Si0; at blow end.
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Fig. 13. Relation between [S%]r p. and S con-
tent of hot metal, scrap and lime
(Scrap ratio 15%).
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Fig. 14. Relation between [S2] and (S%)/[S%]
at blow-end in minimum input S’operation.

Table 3. Materials used for minimum input S
operation.

S content Weight

Meterial (%) (kg/t-steel)

Hot metal (Twice 0-001

1090*

: desulfurization)
Lime stone 0-005 1274%*
Spar (China or 0-03 8

Thailand)

'* Calculated, tapping yield=92%
** (Calculated, Ca0O/Si0;=5

0-003%, 2 EIFMLEAELE (0°001%([SIum.) Tk
0-002% HHEERFCTH D, WEHHICRTE X 0°001%f3
B, $#BFX 0°001% Ol ddT LTk b.
DLVttt 15% 1B OPESIT 2>V TEEL -5,
BEATFL S 5D S EHEILH 0°007% MBIRE TH
50T, BELEERS LTI EERIBHICE Xz
XS [S%] #ETEIRDHIENTESL. 20O
BEWILREFE O DBV OEIE AL LE LT 5
P SRR AC INEFCEAZNS SESEAT S
B, FAKE»PZTCSEFREO I VARERZERL,
BHISN R 0N D E A BERFRTHS. X
DTERFEA~DEA S B f/MNRICT 5 FREHELEG & LT
Table 3 IZ7RF T & L ARAHAIC X 5 LE8IRELTT
85 OBPRRDOFELELLN, TOFBEORIELS %]
% Ls L ORI VTR Fig. 14 © X 5 i 3.
Fig. 12 X niGHE 5 03Ik % Ls ORKER
# 10 TH Y, HREARIE [S%] ORKREL0 0009%
EEBZDONDS. 1REL, ZOXDRIBELTLOIES
IR I 7VEMARC LB R0y ©7 kb, BROEL
AR IBMRBARE L, RELBLZOMES TR
5. INLOHREDWVWTRSEHERCIREELX TR O>TH
AT LLERB D, X D EHRAE TR S LEOBE &
EDLESBRITESINREATH S,

4. &%
HIFFNORFBBE I O W TRERBIT 2T ko
BR, RO EBEL»IDT
(1) SILEBREIT£EA S tho 10% DT TEER
RERERFEZONT, FRRROIELAERX T FIT
X2oTn5b.
(2) WREPOWE [S]1 OEBIWATROE LK
MICKESh, Wikickid 5 slag-matal [ S SELLLIE

o

A TERER IO TC—BNCELGXNS.

(3) AZ 5 (FeO) 5 S HEILICHST 5F b
0%, Thid (FeO) BAEMBHE [S] toRGiES
THDOTEAEL, (FeO) BOBEMIMHIRIELERE L R
TURBER XURA T FERERT 570D OMENS)
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