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Effects of sulfur on smelting Panzhihua titanium concentrate

to produce titanium slag

ZHAO Qing’e', LYU Xuewei’
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Pangang Group Research Institute Co. Ltd., Panzhihua 617000, Sichuan, P. R. China;
2. College of Materials Science and Engineering, Chongqing University, Chongqing 400044, P. R. China)

Abstract; According to relevant surveys, S content of Panzhihua titanium concentrate is as high as 1.55%. We
studied the effects of sulfur on the smelting of titanium slag in Panzhihua titanium concentrate. The results show
that smelting Panzhihua titanium concentrate to produce titanium slag, the S content of the by-product semi steel is
higher, and the C content is lower. Furthermore, the temperature of molten metal increases by an amplitude of
70 “C to 150 °C, and the power consumption per ton slag increases by nearly 20 kW « h. By comparison, producing
titanium slag by smelting titanium concentrate after oxidative desulfurization can reduce the content of S and
eliminate the influence of S on the smelting process. Therefore, pre-oxidation is an effective way to produce
titanium slag with high-sulfur titanium concentrate.
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Table 1 The S content of Panzhihua titanium concentrates

SEE/Y
R
A ¥ Bw- cw D#" E#" Fu- B
=2 1.040 0.416 1.270 1.550 0.115 0.112 0.272
28 1.120 0.370 1.130 0.755 0.123 0.136 0.304
3H 0.871 0.280 0.981 0.468 0.158 0.165 0.453
48 0.350 1.250 0.907 0.197 0.220 0.323
F2 MBHET RS &R
Table 2 The S content of non Panzhihua local titanium concentrates %
IR 7 A 3k VG B RERH = HEA=ER0N
<<0.01 <<0.01~0.02 o 0.02 <<0.01~0.023 0.01
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Table 3 S content of titanium slag and semi-steel produced by different titanium concentrates %
ke 20N P ECR REH 2 EH 2B 2 Gy BA W
BAF <€0.01 0.01 0.06 0.15 0.36 0.54 1.04
R 0.03 0.05 0.09 0.15 0.24 0.30 0.64
4 0.06 0.09 0.14 0.20 0.74 0.85 1.20
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Fig. 1 C and S contents of semi-steel produced by different titanium concentrates
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Fig. 2 The relationship between S and C contents in semi-steel
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Table 4 The temperatures of molten iron produced by different titanium concentrates C
Rk TN nH REw HEG 2B e Nepn AT
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Table 5 Theoretical melting point of molten iron produced by different titanium concentrates

T F N R B A Atjw; /C

WA t/C
C Si S P Mn \% Ti

R 158.25 0.30 1.45 1.68 0.11 1338
B 247.35 0.42 2.18 2.91 0.15 0.05 0.50 1312
REY 206.40 0.40 3.40 3.00 0.15 0.04 0.54 1 340
BEW 137.25 1.16 5.50 1.23 0.24 0.07 0.36 1384
2B 74.90 0.31 18.58 1.14 0.13 0.04 0.18 1450
G- 52.00 0.16 21.40 0.99 0.10 0.02 0.18 1463
BAY 55.25 0.81 30.00 2.34 0.20 0.02 0.18 1460
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S, JEREA T B S & s, POK M SE AR ZY 5~30 C B C & & FRAR, BOK I AE T m 2
100~200 °C , 3 F R 1 F A koK 4% S50 B T+ 70~150 °C,

ALK S ST m 8 C SRR, C & i FRAR 5 B BRI sl T . A DRIE K E & 4, HAE
Z 3R AR TH KR L IR E S R G He i #E . MR SCERL 16 JE2 AL % e AR A B 1 H 58 Ak K IR B8 T v il i
By hE. S oM L2 E R A 510 B R 2 0l 83 014~88 899 kI v, Jr B HLAE 23.1~
24.7 kW = h, BRE P BRI 56.5 01T BT 245 L 40.8~43.7 kW « h, ki [LHL 0,45, i i AL FE
AT 20 kW « h,
2.3 XA BIMER RN

TERFHEE A B 96 FR B B, i o R TN Wt JakevE 3] 5 20 e S0k, 2 LI R SO, 1 i
2 000 mg/m® K Tk 5 Y 4 HE HObR D B2 B b SO, HERN AN H T 400 mg/m® B H R REKIE I S
TR AR AR IR BE B 0 g TN . BRI T AR T2 R ACHE O B R PR R
R, HAEwE BOTAR S B A ek i

3 BYWMEN-ABRERARFTR

BB IR B T AT R SR AR LT S R RS BT S S L T BR S XA R AR RS
ARG BRI T2 TR m S KR o i i AF 2 T AT T 0, 25 R IR 3(SEM 45 ) fi 3k 6
(EDS 855 iR .

100 pm
18— HiEkH";2,5,6,7— Bk kA3 ,4—RERRER
3 BT HEREE

Fig. 3 SEM image of titanium concentrate
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Table 6 Mass fractions of minerals in the titanium concentrate %
& 3 w(O) w (Na) w(Mg) w(AD w (Si) w (S) w (Ca) w (T w(Fe) it
1 35.74 64.26 100.00
2 28.06 2.92 32.66 36.36 100.00
3 45.60 3.72 15.92 26.13 8.63 100.00
4 37.40 5.16 6.56 9.63 9.26 31.98 100.00
5 28.57 3.41 32.97 35.04 100.00
6 29.42 4.23 32.63 33.72 100.00
7 29.19 3.81 32.80 34.20 100.00
8 36.25 63.75 100.00
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Fig. 4 S content of titanium slag produced Fig. 5 S and C contents of simi-steel produced
by preoxidized ilmenite by preoxidized ilmenite
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Table 7 Comparison of slag smelting index between oxidized ore and unoxidized ore

Ykl MRl LA/ (MW « he 1) R/ C R IE R/ C M SO, /(mg* m *)
Ak 1.40 1 664 1428 44.1
BB 1.43 1676 1519 1382.4

4 & &

VEERAE T S SN 0.11% ~1.55% . & m . s K,
DBEEAET S it T BB AN S S B B TR . B E SEE TR AR S fr it 0.64 %0,
SEE 1.2%,
DEBPK T S T XS C HFRAIMHIEM . BERAEHR B RS B = 2ok S S, C S mER.
BR K Js Al TR BE B A IR BT = 70~ 150 °C, Wi i R LB RS L 20 kW« h,
DB 0 A AL 1R B AT AT AL AR S AL THBR S XA MR B S L 2 S BORE B AE ki
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