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Desulphurization of Molten Pig Iron by Means of Injection Method

Kiichi NARITA, Akitsu TomiTA, Yasuo HIROOKA, and Yoshitomo SATOH

Synopsis:

A study has been made of cold model experiments and hot model experiments on the desulphuriza-
tion of molten pig iron by means of injecting calcium carbide.

The results reported here are summarized as follows:

1) By the cold model experiments, effects of stirring solution in a ladle model is significant when
a lance is immersed more than half of the bath depth. In this case the stirring effect is not affected
by the immersion position of the lance in a ladle model, either center or wall-side.

2) A hot model experiments based on the cold one indicated that both results for desulphurization
effects coincided very well, for example, effects of the immersion depth of lance could be applied to

effects of desulphurization of molten pig iron.

3) Injection method, when a lance is immersed more than half of the bath depth, has a high de-
gree of utilization of calcium carbide and a large effect of desulphurization per weight of molten pig

iron.

(Received Mar. 23, 1970)
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Fig. 1. Experimental apparatus for measurement of
mixing velocity.
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Fig. 3. Relations among the surface area of oil
layer on the solution, the flow rate of gas,
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depth of lance.

— 3] —



1606 % &

# 56 &£ (1970) ®13%

tance dig. = Immpg

0@ e ---- Center I7aL ,2/4L , 3/4L

aO@ B ---- Wall - side s s

({/min)

Flow rate of gos

0
100 90 80 70 60
Syrface areg of oil layer (%)

Fig. 4. Relations between the surface area of oil
layer on the solution and the immersion
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Fig. 7. Experimental apparatus.

Table 1. Chemical composition of calcium carbide.
CaC; | CaO ] Free C | SiO, Other
7% 15% | 1% 3% 49

Table 2. Chemical composition of hot metal (9).
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~0-052

0-70 0-160
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Fig. 8. Time curves of desulphurization with CaC, injected.

Table 3. Results of desulphurization of 10kg hot metel (1).

L/D :1, Lance dia. : 3mm¢, Flow rate of N, : 87/ min,
Desulphurizing time : 7 min, CaC, size : —50mesh

77777 o . |Pig irontemper-
vo |31 | cac, [Besmee ol | Degree of | pyjcion ime [{omerien e
Before ! After comsumption) ,ation of CaC,* of CaC, lance Before | After
1 0-050! 0:028 | co0 0-505) 449 1140 3-0min | 1/4L | 14000 11800
2 0-050 ] 0-030 | 100g (1°09) 40 57 50 ‘ 1/4L 1395 ;1250
3 0°046 } 0-024 50 ! 48 11-4 31 P 2/4L 1390 1110
4 0:046 ¢ 0°006 | 100 | 87 10-4 2-8 © 2/4L 1400 1140
5 | oo JON 50 sl 203 25 3/4L 1370 1120
6 . 0048 0-007 . 100 85 1007 3-3 3/4L ! 1400 | 1160
7 + 0-048 0-039 ° 50 19 ‘ 47 (add in the lump) /4L 1375 1180
8 ~ 0049 . 0°038 100 22 .23 ( Y 174L - 1400 '1185
9 ' 0050 0040 50 20 52 ( f Y 2/4L 1380 1195
10 0-050 0-017 100 66 8:6 ( ” ) 2/4L 1400 1230
11 0:049 0018 50 63 L1601 ( 4 Y 3/4L 1365 {1190
12 + 0052 . 0°021 : 100 . 60 ; 81 ( 4 Y 3/4L . 1390 |1150

No 1~6 Injection method, No 7~12 Bubbling method
* The term “‘degree of utilization of CaCy”’ was calculated on a stoichiometric basis assuming the reaction
CaCy+ S =CaS+2C and allowing for CaC; of 77% purity.
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3.2.2 injection ;nOJRBEEhRICI XiFT L/D, g 7% Fig. 10~Fig. 12 35 X Table 4 2739
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3-2. 1" DFRTT o ATHHIES OB EPBH LT EE, Bl RCa3 o185 L/D oy L/D o

7277, injection jEEARITT A DRRITRE L 3/4L 1°0, 1'3 52456705 OELERL DL, 70
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Table 4. Results of desulphurization (2).

Lance dia : 3mm¢, CaC; size--
Immersion depth of lance : 3/4L Desulphunzmg time : 7 min

—50mesh, Flow rate of Ny : 8/ min

| [26S] Hot CaCz Degree of Dc ree of In_]ectlon P;ft I;ZH temp
No , L/D | metal ; comsump- desulphuu utilization | time of cratu
Before | After weight tion | zation of CaCy* CaC; Before | After
13 0:054 | 0-039 10 10 kg 039 289, 11-7¢4 3-5min [1400°C|1180°C
14 0-054 { 0-037 1-0 10 0'5 31 8-8 4-5 1300 1160
15 0-054 | 0-006 1-0 10 10 89 12-5 4-0 1300 1158
16 0-048 | 0-030 05 5 05 37 10-7 2-5 1 400 1160
17 0-051 | 0-024 0'5 5 1-0 53 7-0 3-0 1 400 1165
18 0-048 | 0-026 1'3 13 05 46 11-4 4-5 1 400 1200
19 0-052 | 0-006 1'3 13 1-0 88 12-2 5-0 1 400 1220

* The term ‘‘degree of utilization of CaCj,”

was calculated on a stoichimetric basis assuming the reaction

CaC;+ 8 =CaS+2C and allowing for CaC; of 77% purity.

2\: © & ---- Injection method
S ® a----Bubbling method
S
w 25
o
c
= Comsumptior]
£ 20 P
5 0 }CuCz
= 5k 0'5%
=
5 10} } Comsumption
kg LI,
:'.C 5| 1'0%
(@]
O 1

1
3/a L

Immersion depth of lance

1
/4 L 2/4 [

Fig. 9. Relations between the immersion depth of
lance and the degree of utilization of CaC,.

ZZAREESH 3/4L CTLHIHEFIC L BNTHIEDO/NZ N
EEEMEIRDO NS N EEZRLTWS.

EEEIT 310 S IHBAIRE DR B LRE S E VT U1
BREICASES LT WM ERL TWw5B 5, 1300°C T3
CaCs Mt E 1 %D & X3 1400°C &R0
WshRERTZ EBEDLNI.

CaCe RN DFEENT /4L DX 5T v RAFES DR
WHLEE CTRIAL B LD THIRMEMS03% 0 k5T
Hir ek ER L OREIINAE L, 0°5% LLEOERInEHS
PETHBL EPbrD
3.3 TLHLEEE

HHP U, BBER THERORIC T 5 REuA
FHORBEIEPDIFERITDL SV TEREHLERE
L, 8arf e Lics EOBRHHEIR & T OMc 2~
THR, BHORFCHT IR EROER L X
SHET B &b,

. injection g (Kfk-+BiGEAIRRERIAE), bubbling#k

a----L/p 05 (CaCh, 0'5%)

soem e (s 10%)
°o----L/p I'0 (CaC, 05%)
T (e 1'0%)
Ay '3 (CaC, 0'5%)
8 ---- P ( - 1'0%)
005 4#— Immersion depth 3/4 £ _}
R Flow rate of N2 8 #/min
\
004 N\ ’ !
\
M
& 003 [—\L -+ s
o N
A\Ag‘.
o002 3 I 4
‘gl\‘(]-_[]_‘__-.g
\ \L D il
O,
O'O‘ \ o\ | \\
S o} 9] 1
\2\\"!\ e e
O L 1 { ,

3 4 5 6 7

Time (min)

Fig. 10. Effects of L/D on the relations between
time and S (%).
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PLED L & 2/4L DL EORWRIE TRUKRR S % 3
ZEERBRPKE L LD T EHBPALHIT LDk,
bubbling #: & injection kX "CiI injection gDz 5
DBENRAS K E VA, T T v REHR» HIBEE T
DF LB TOREHROKENWT LEZRLTWA.
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]
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¥ Injection ¥EIZ X % 80 KiHi 1611

o |1 400°C (CaC20'5%)
L4 4 (COCZ 1'0%)
A |300°c { CaC,05%)
a (CaCz I'0%)

Ii . | I
N\ Immersion depth 3/aL
005 a-Flow rate of Nz 8¥/min
R a \\
004\\\ S
\? \ N\A
i\
;:3 003 W
o )\
002 N
O
\{\
[
00! e s
o—r—2
O ] 1 | ]
I 2 3 4 5 6 7
Time (min)
Fig. 11. Effects_of temperature of hot metal on the
relations between time and S (%).
®~----CaCz 03%
O-=-= v 05%
e---- 4 1'0%
T T T
i 34 L .
005 Immersion depth 3/4 ]
o\ Flow rate of Nz 8 {/min
©.
004 \\V
|
¥ 003
ni
002
o
00l T —o—o
0\.‘_0 9
O 1 ! 1 1
| 2 3 4 5 6 7
Time (min)
Fig. 12. Effects of CaC, comsumption on the

relations between- time and S (%) .
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