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Table 1 Composition analysis of titanium concentrate(mass fraction) %

Ay Fe,0, FeO A1203 CaO Cr,0,

MnO P,0, S Si0, Tio, V,0,

G 5.84 37.52 0.91 0.95 0.041

0.854 0.022 0.177 243 46.71 0.086
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Table 2 Carbon reducing agent specifications

(mass fraction) %
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Fig. 1 Reducing agent reactivity test results
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Fig. 2 Temperature-rising TG curves of different

reducing agents
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different reducing agents
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Table 3  Graphitization degree of semi—coke and coke

SR (a.)

FE AR 20/(°) dyp/nm g
£k 26.342 0.336 9 0.821
=V 26.217 0.3399 0.476

F A A e A o S O TG R e 22, F i D B g
MR e m] WL, 220 B AR S A A
FCREE A A7 AT BR 1 Rk IS AR A AT o

3 IR LA

Wit B AT LA, 5E 508 4
LU, 22 HA 5 R FE AR & 3 v R il AT
SV T PR AR AR A TR R 1 M AR v T A4 AR
P F ] | B IR M F R, (EL 0 8RS BUR R SR ™
AR HEIN WA A S L AR . AT
B UE 22 B AR B Tl AR 7™ i i g FHZ8CR , Tm] s R
A7 KU, R R AN R BB FL e, SR TR B 3 I
FICEERY : 22 =812, Jidg b ) PR AH C Tl ik e .
3.1 SRKEREHN

I AR R ER B T LSRR E I AR
AHIH CHL T < 33 000~38 000 A, Hi [T : 300~340 V, ik
PR :15~20 th) o 2 BIEGEHERA GA A 100% £
) AR I (FE M - 22 =82, Jii i bb ) Bk R i i
TTER G AT SR L3 4,

R4 Bl BRI L (B

Table 4 Main component comparison of titanium slag (mass fraction) %
% ALO, C Ca0 MgO S Sio, Ti0, FeO
AEMHA BRI 244 0.023 18 7.19 0.156 5.2 74.96 7.82
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Table 6 Comparison of smelting indicators
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Analysis of the influence of semi-coke on the preparation of titanium slag by electric furnace
reduction smelting
XIAO Jun', SONG Bing', YE Liangjun®, LYU Xueming', QIU Shuxing', LI Kaimao'
(1. State Key Laboratory of Vanadium and Titanium Resources Comprehensive Utilization, Pangang Group Research Institute Co. ,
Ltd. , Panzhihua 617000, China;
2. Pangang Group Vanadium & Titanium Resources Co. , Ltd. , Panzhihua 617000, China)

Abstract: The properties of carbonaceous reductants have a significant influence on the product quality and
production indicators of titanium slag smelting in electric furnaces. Semi-coke has advantages such as high fixed
carbon content, strong reactivity, low ash content, and low sulfur content. However, there have been no literature
reports on the use of semi-coke for titanium slag smelting. To investigate the effect of semi-coke on titanium slag
smelting, this study compared and analyzed the gasification reactivity, thermogravimetric analysis,
thermogravimetric analysis after mixing with ilmenite concentrate, and graphitization degree of semi-coke. A
comparative analysis was also conducted between titanium slag smelting using pure coke breeze and that using a
mixed reductant, leading to the following main conclusions. The analysis results show that the weight loss rate of
semi-coke (89.7%) is significantly higher than that of coke powder (44.1%) at the same time, and the
volatilization temperature of semi-coke and the graphitization degree is lower, indicating that the gasification
reaction speed of semi-coke is faster and the reaction activity is higher, which is beneficial to accelerate the
reduction process of titanium slag smelting. The industrial test results show that the content of TiO, in titanium slag
is 74. 93% after using mixed reducing agent ( coke powder: semi-coke = 8:2, mass ratio) , which is slightly lower
than the coke powder smelting index of 74. 96%, but the content of FeO in slag increases by 12.28%, and the
content of CaO, MgO, SiO, and Al,0, decreases by 10. 76%. The average CO concentration of the gas produced by
the mixed reducing agent smelting is increased by 2. 69%, the H, content is increased by 0.51%, and the gas
quality is steadily improved. The power consumption of smelting per ton of slag by mixed reducing agent is reduced
by 25. 19 kWh/t, and the smelting cycle is shortened by 0. 61 h. Adding an appropriate amount of semi-coke to
coke powder as a reducing agent for titanium slag smelting can improve the quality of titanium slag, shorten the
smelting cycle and reduce the smelting cost. However, due to the faster gasification reaction speed and high
reactivity, the internal gas discharge conditions of electric furnace should be optimized as far as possible to reduce
the concentrated gas production. Considering the safety, semi-coke is more suitable for continuous charging
smelting process.
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