55 43 55 1 1) W g fl %K Vol. 43, No. 1
202242 A IRON STEEL VANADIUM TITANIUM February 2022

& LR E 8 E G S R A 5

S

cli

(BERAE BB, DU ZEELAE 617000)

R R A EHGER R 50 5 80 Pl AR ™ AR M BRI, 2 T 2 8 & PUNI R 1R A E, 1280 2
MR REER. AR Al ES R R o 2R}, R AP B S A 4. SBAKAMENE ], R
T ATIRAT IS I R A A RS A 5, 5 SRR HH . 288 h CaO P&l 22% B, ALY EIIBCR AT LA F 96.5%;
BEPEREERAE MR JEFR, MRk RECEIN R 105% B, FUAY [0 R 38 i 21 B K AH 96.2%; HEREmk b 85 7E B #5771, CaC,
IR 3.5% W, w3 NS 55 R Al 72%; K] CaO+2%Na,CO,; 445 #-ATILER, i CaO &t 16% 35 in %
22% Ik, BB 70% HhnE] 86%.

KR SN T REUA 4 HLIRTIRCR,; 5 B AR
hE 538 5:X757,TF841.3 HAFRRRAD: A XEHHS:1004-7638(2022)01-0099—-06 = o
DOI: 10.7513/j.issn.1004-7638.2022.01.015 FrHRS: (RIBARS) #FIRAS (OSID) : 1§

Study on preparation of silicon vanadium alloy by direct smelting of
corundum slag with low vanadium content

Li Liang
(Institute of Vanadium and Titanium, Panzhihua University, Panzhihua 617000, Sichuan, China)

Abstract: Corundum slag is a solid waste produced in smelting 50 or 80 vanadium iron by thermite pro-
cess. In order to improve the utilization value of corundum slag, the primary raw materials in this invest-
igation were corundum slag, ferrosilicate, limestone, calcium carbide and sodium carbonate, respect-
ively. Moreover, the silicon-vanadium alloy was prepared by electric furnace smelting. Limestone was
selected as a slag-forming agent to investigate the effect of the addition amount of limestone on the slag
phase and the yield of vanadium. The results show that the recovery rate of vanadium can reach 96.5%
when the content of CaO in the final slag is 22%. The yield of vanadium increases to the maximum of
96.2% when the silicon blending coefficient increases to 105% under ferrosilicon are selected as redu-
cing agent condition. Moreover, the dephosphorization rate increases to the maximum of 72% when the
addition amount of CaC, reaches 3.5% under calcium carbide is selected as a dephosphorization agent
condition. In addition, the desulfurization rate increases from 70% to 86% when the CaO content in the
slag increases from 16% to 22% by using CaO+2%Na,CO;.

Key words: corundum slag, silicon vanadium alloy, recovery rate of vanadium, slag making, dephosph-
orization, desulfurization
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Table 1 Main chemical compositions of corundum slag %
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Table 2 Main chemical compositions of limestone %

Fes il g Rk LS 4, FEIR N | SV ) | R A MgO $i0, Ca0 :
U751 06T D e R AR R ] i e L5 < S 085 133 5235 00135
RN 1 R
R3 EHEHNIELFERS
Table 3 Main chemical compositions of ferrosilicon %
Si Al Ca Mn C P S
95 1.2 0.3 0.3 0.1 0.03 0.02
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Fig. 1 Schematic of experimental method
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Fig. 2 Effect of silicon blending coefficient on vanadium
yield
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Fig. 4 SEM microstructure images of corundum slag and sample with 22%CaO slag
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