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Removal and Control of Impurity Elements in High Purity Pig Iron
Smelted by Oxidation

YANG Kail, ZHAO Junxuel, SHI Ruimeng!, XUE Jiagil, YANG Weixuanl, WANG Yuying|,
ZHAO Liangjiang?, WU Huiqing?
(1. The School of Metallurgical Engineering, Xizan University of Architecture and Technology, Xi'an 710055, China; 2.
Casting Company Ltd of Shanxi Jianbang Group, Houma 043000, China)

Abstract: On the basis of theoretical calculation and relevant test and production data, the lthree delaminationM ([S], [Si],
[P]) process of blast furnace smelting+molten iron in the process of oxidizing production of high purity pig iron was
analyzed, and the removal of impurity elements that need to be controlled in this process was discussed. The results show
that Al, B, Ti, Cr and Mn are easily removed to a low level, while As is slightly removed. Compared with the concentrate
method, the production cost can be reduced. The melting point of molten iron increase and its fluidity become worse after

“three delamination” which has obvious influence on its casting.
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Tab.l Chemical composition of high-purity pig iron for casting

E&ll| c Si Ti Mn
G M3.3 WoO0.4 W0.01 W0.05
cl N3.3 Wo.7 W0.03 WO0.15

Sn Sh Pb Bi
; W0.003 W0.000 8 W0.001 W0.001

EPEOR —— - Hei e = S~ P

PEPL -~ B BK—- BiEAE

P S Cr \% Mo
W0.02 W0.015
W0.015 W0.015 W0.01
W0.03 W0.020
Te As B Al
W0.003 W0.002 W0.001 W0.01

Al e’ A

AN =) RS X S8 Y a1

Fig.l Production process ofhigh purity pig iron ofa pig iron

producer
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Tab.2 Slag composition
G o
CaO CaF? CaCo03 CaCl? =R A FH &/kg
FelO3 Fe3O4 FeO
75 1 15 &gl 10
33 16.5 13.2 21 3.25 3 iRl 60
2, 10.5 8.4 0 kel 30
R BHLIR I 4B 7T wW(%0)
Tab.3 Original composition of molten iron
C Si Ti Mn P S Cr \4 Mo
45 0.4 0.02 0, 0.1 0.1 0.02 0.03 0.015
Sn Sb Pb Bi Te As B Al
0.005 0.000 8 0.002 0.002 0.006 0.004 0.002 0.02
0.12
0.4 0.020
0.10
0.08 0.3 0.015
g0.06 g 0.2 ~0.010
& 0.04 a
0.1 0.005
0.02
0.00 0.0 0.000
0 2 4 6 8 10 12 0 5 10 15 20 25 30 0 5 10 15 20 25 30
(d) PRy Bl (C) A5
=2 =R AR TR

Fig.2 Elemental changes in hot metal pretreatment
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Tab.4 Hot metal composition and removal rate
VIvES C Si Ti Mn P S Cr \Y, Mo
Ere(9%) 35 0.001 0.000 2 0.02 0.001 0.001 0.001 5 0.018 0.015
Rt k%< (%) 22 901/ I 90 78 90 I 90 I 90
IvES Sn Sb Pb Bi Te As B Al
(% 0.005 0.000 8 0.002 0.002 0.003 0.003 5 0.000 1 0.000 1
it B (% 12 90D/ |k 90l |
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Tab.5 Calculation of carbon equivalent and melting point

BRliESE 4 & (%) Y& m1/°C
WIGRERTR 4.7 1122
IAPRISEERTR 35 1222

S H i 25 7T AT A B e g v
RS

3. L& bR ERTT R AT R R

R BRERRIMTFE SO ET e i 0T A B
LG S UE R SRR AT [EI I B B 2R IS ESL S8 56 1IE
THRRIEAI R AR TR i ERAY R LEEAA
SRR FE R ERE Y 52 AT AGEALT ERM
0.05215% 22.0.005, Fe £ Bt R % 1= 28 90% SRR
SRE WFVERIE S 5 R a RN N Rt A8 Y 9258
WHFTRI IR 533-1 673 K Bt 4 SN~ i
HEEKWESAA 2R FERT520E - (BB RRE RW
0.65 {EJE 1 280 °C HH|FHIRHL R A O.34M

[ 220.024, 14 33290% 8 1 481 Lo 28 425
£l 653 KZEA4a FEXHR AR 258 1 kR 2 ik 5 4%
e Hahes AT HH0.02/56 220.006 4245 - m4EdL
01 653 KryE BRI A T EsE bR 1 HY
& SR TR R A% T ZR(5)FY SR IG R (£ 5
WS EIR T A SEAL) L2 E 2P Ry
AE!l 300~1 400 °C ,mTHEH0.24[5% 2 0.01, invE1 kL
FRUIRFEN0%LL_E  FRFE IR th— A A AR R
PR/ D8R R AR - DA SR AR EI R =
AR R

"] LA BRI B B SR AR S LS TR
Bt ] ZR90% DL B AR "= Mt T ZHIM A
A et B2 IS LA E 2 LA E Rt A b ok
4 AT B E S 2 AR PR EOREY AR SENE AT IR
HR—E
3. 25 AT AR

PRI 25 DL CaOFLb 14 & 8 A R A s
BHFROR o WILEFEINTFEA B, SRR S BT RR
HRORHIsZE FEE SR T i AR B i
B ATH02205% 2£0.008 445 « XISF - PAFZE i i
P FIM AR R EADER PROR TH & B i
LT B R R R = B RS BT - SR TR
BT ZHRE A DA SER IR T e
THRRAREH R - BrownZE A HHCER
PVCHITEORIIVEALESS > /15 T 85%HYEGH
FRNEWHTFERIAR FFeCLAHTHOR E( L L2
HIRERY  EEAR 251130 kg iy FeCL AT 3£15-40%~60%
VR BT ERR STV HTRE R BT R

XECTTZR AR R R AR YE R SR s e HE

S EvE e

A . AR FPERE A = By Z T 2242406
FT AR RN E AT m Al AR SR e RS

REITLRBIFT AN
Tab.6 Element yield rate and amount into furnace
TLER Mn P S Ti \Y, Cr As B
kg2 (%) 70 93 10 27 56 37 19 95
ek Alkg WO0.71 W0.22 W15 W0.37 W0.27 W4 WO0.11 W0.01
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