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Synopsis :

Lime-based mixing reagent with fine grain size and improved fluidity has been
developed for hot metal desulfurization using the torpedo car (top) injection method.
With the optimization of both the powder size and the C, CaF2, and CaCO3 contents in
the reagent, lime reaction efficiency is improved far higher than the level reported in
counterpart documents. This desulfurization method does not lead to resulfurzation
which usually occurs during the hot metal teeming into torpedo cars into which calcium
carbide has been injected for desulfurization purposes. The effect of CaCO3 content in
the reagent on ncao and the absence of resulfurization is theoretically explained on the
basis of uniform mixing time of hot metal in torpedo cars and the analysis of torpedo
slags taken before and after the desulfurization. The high value of ncao and the absence
of resulfurization have contributed to lowering the unit consumption cost of the
lime-based reagent to roughy one-half of that of carbide. Also, the choice of suitable
lining material for torpedo car utilization have reduced the lining cost for lime
desulfurization to about 80% of that for the carbide desulfurization. The lime-based
reagent replaced calcium carbide in August 1979 at No.3 Steelmaking Shop at Chiba
Works.
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Synopsis:

Lime-based mixzing reagent with fine grain size and impioved fluidity has been developed for hot meial
desulfurization using the torpedo car (lop) injection method. With the optimization of both the powder size and
the C, CaF: and CaC(Qs contents in the reagent, lime reaction efficiency is improved far higher than the level
reported in counterpart documents.

This desulfurization method does not lead to resulfurization which usually occurs during the hot metal teem-
ing into torpedo cars into which calcium carbide has been injected for desulfurization purposes.

The effect of CaCO; content in the reagent on .0 and the absence of resulfurization is theoretically ex-
plained on the basis of uniform mixing time of hot metal in torpedo cars and the analysis of torpedo slags taken
before and after the desulfurization.

The high value of 5cao and the absence of resulfurization have contributed to lowering the unit consumption
cost of the lime-based reagent o roughly one-half of that of carbide. Also, the choice of suitable lining material
for torpedo cars {MgQ-C for slag line and Al,(3-SiC for the remaining part} and an increased frequency of
torpedo car utilization have reduced the lining cost for lime desulfurization to about 80% of that for the carbide
desulfurization. The lime-based reagent replaced calcium carbide in August 1979 at No. 3 Steelmaking Shop at
Chiba Works.
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Tahle 1 Conditions of injection desulfurization for
this work compared with those for Hoesch

method®
This work Hoesch
Desulfurizer Ca0, CaC0s, CaF2, C Cal
Surfactant

Hot metal 260~ 340t 150t
Carrier N Natural gas
arrier gas 5 NI/t min 28 NI/t - min
Injection rate 0.5kg/t.min 0.5kg/t-min
Gas/Solid 10N/ ke 56N !/ kg
Lance angle 6570 degree G0degree
{below horizontal)
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Fig. 3 Change of n,, with an increase of
carbon content in lime-based reagent
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Fig. 4 Time required for complete mixing of melt
in torpedo car during injection of desul-
furizing reagent
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Table 2 Average compesition of blast furnace slag and torpedo car slags
before and after desulfurization treatment
Averaged composition (%)
Cal $i0e Al20; MnO Mg0O | 5 g
BEF slag 41.4 338 14.6 0.7 7.3 110 1.39
Before desulfurization 48.2 31.7 7.2 l 2.1 1.6 3.92 1.68
After CaC, desulfurization 51.6 219 6.0 1.9 1.4 6.28 2.58
Adter CaQ desuvlfurization 5%.6 22.3 51 0.5 0.9 4,02 2.81
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temperature decrease, 4T, of hot metal
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Fig. 12 Calculated temperature decrease, 47T, of
hot metal as a functien of filled=up and
empty times of torpede car and observed
decrease in 47T obtained by the increase
in frequency of torpedo car utilization

GIR LD, WMz s FIFA 2 LAY AT Ik
IHEARE I E b o @ T, BT
B 72 MgO-C 3Rt B 1Y L 3 42 [T 4 )

H{z B, TSR REFRAT19794E 3 ]
D2 7@/ B 5 1980213 36/ Do fFE Y, 2
FUS I N AT # M4 CIERMTEL, 71— Fir s
AFFA~OIEHRC Y, B A s ek
s GBI L A AT ORINILH 5 L O oillit

AL T S L T St N
4 CNk TE

LT#:lL2daT

4.3 SRKBTLEEDIRX

L2 O B0 NI i Sl e
2 N S ETTI N UH—“
PIRLT LA, Do s

M- iz 1o v, A —
AS19804 8 10513
2N, BEAR o A &

#1650% 1>, i kdho A E’n:-JBO%t: R Tar,
5. # s

HAVK 2 205 & D G0l WaA & 7 BE LA

AR IR AR THAEL 22,
(1) AFnnd FoizsBYoxds i
EINL TELIRBOWEN 28 RT 5201080
FE L F2WOALA T A AR LA, BlEAl o CaFa,
C, CaCOy T AT E L Ui O 245 7
TREHEERC LY, Boli#HA45%Ca0(—60mesh)
-35%CaC03-5%CaF:-15%C yKF /2, =D
BEAHEN T (9% S 1=0.0457 & (%5 8 )=0.015 12 Bl fld
T L AOELIR OGRS 3313.3% Th 2,
(2) A=A FREMA T2 & ks ik
YilZsHF B IR0.012%, JLIEEIE0.002%, 74 5
HATRARNLERE & WM T 5 28 e 0.005 % i i
L, 4 Ll!]@‘){!‘ﬁ,m{‘ii?ﬁb\ L7:ht= T, bl
P S A SIS A F A 2 Tl UL, 4
TIRMMSHE &7 — <4 PR LEET L,
(3) HAKNAAMOBLE AN A - LT, 257
?4}iM§%C TN ERE AkOs-SiCE
WAE LA, HeRp sty s kY, l‘;’u’rJﬂ:H,IFU
iR, BAERVE AL LS L s A — e
A ¥R 1 (f:ﬂwz.llff P&k TE 7,

L b ondh 8 Me-o&, 198047 8 Jizid s —o <A
F e & fi-‘]r: F Wi U 2 T FSE T L 22,
IS B, BEA 2 AT 24950912, i
o 70 B B0 N T E 7,

Tds, AW EE 1 FRNE, (MO B AATRICE
W-T- 4 Tas kL TT % - 72 {) DTHb,



Vol. 14 No. 1 BTN 00 A7 PR FONGA A AR O i 5 9

& £ I ™
1y IEN--, g3, ARl WIWE{ R, N mi— B S Hd, 63 (1977) 11, S620
2)  WHEE, LRI, .‘J%HI*E, Ak, AR, TR PR, 65 (1979) 4, S124
3) N. Tsuchiva, H. Oci, A. Ejima and K. Sanbongi | McMaster Conf. onExternai Desulfurization ¢f Hot Metal,
{May 1975)
} R.D.Pehlke :6lst AIME-NOH and BOS Conference, (April 1978) Chicago, 511
VooNfeth, A B, ZUE R RS A, 61 (19750 1, 29
J U.Nolle, U, Puckoff and P.Strohmenger :Stahl u, Eisen, 92 (1072} 22, 1085
) T.A.Engh, H. Sandberg, A.Hultvist and L. G. Norberg @ Scand. J. Metallurgy, 1 (1972) 3. 103
} K. Nakanishi, T.Fujii and J. Szekely : Ironmaking and Steelmaking, 2 (1975} 3, 193
} Venkatradi and H. B. Bell : JISI, 207 (1969} 8, 1110
) F.D. Richardson : Phys. Chem. of Melts in Metall., 1 {1974) 300, [Academic Press, London]



	★j14-001-009
	j14-001-009

