55 43 455 2 W g fl %K Vol. 43, No. 2

2022 4E 4 IRON STEEL VANADIUM TITANIUM April 2022

AR T BB ST A2 o O B A T 5

I TV M O#7,kEE

(1. JUBK R IR Z3E R A 5 8 SE56 2, DU 285048 6170005 2. ZRAb Kz 42, 107 TP 110819)

& B T AR R RS A SRR 0 T SRR R e i R AR A B A AR, R i LT R R A AR
PRI ST, NSO ZEAE) £7 BE #8781 J A Hh 2540 SR T X0 2 U H FE RO VE LB . 45 SR I, B A DI 3R 7, 85 5P FeO
FrEARNWIREAS, S10, & i, E b A b AES T, ORI RERR AR HE | IRRESH, FB0E RIS iR . R RS
fAT SRR IR ER S5 A BT/, B . ERIR AT 24k IR R S5 H SR TTHE N, S TRIR A BE R, I 2R BRI

S BEIR): S AP SRR DI R 105 BB R ISR S5

&5 ES: X757, TF841.3 RKFRRED: A X EHS:1004-7638(2022)02-0035-06
DOI: 10.7513/j.issn.1004-7638.2022.02.006 TR (FiRARSS) #RIRES (OSID) :

TPE W
it L

Study on viscosity characteristics of molten vanadium
slag during iron-extracting reduction process

Wang Ning"?, Chen Min”™, Zhang Lingxi’

(1. State Key Laboratory of Vanadium and Titanium Resources Comprehensive Utilization,Panzhihua 617000, Sichuan,

China; 2. School of Metallurgy, Northeastern University ,Shenyang 110819, Liaoning, China)

Abstract: In this paper, the viscosity variation of the vanadium slag system in the iron-extracting reduc-
tion process from molten vanadium slag in cutting waste was studied, and the effect mechanism of
structural units in the melt on macro-viscosity was revealed from the perspective of microstructure by
studying the melt structure of vanadium slag system. Results showed that the content of FeO in the slag
decreased, and the content of SiO, increased during the reduction reaction. Meanwhile, the free oxygen
ions in the slag decreased, and the chain and ring silicate structure could not be destroyed, further caus-
ing the decrease of simple silicate structural units such as Q° and Q', and the increase of complex silic-
ate structural units such as Q” and Q’. Finally, the melt polymerization degree increased, and the slag
viscosity increased gradually.

Key words: molten vanadium slag, photovoltaic cutting waste, reduction, viscosity characteristics, melt
structure
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Table 1 Main chemical compositions of vanadium residue %
FeO Si0, V,0, Cr,0, MnO TiO, MgO
40.51 19.04 14.01 10.97 9.03 1.60
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Table 2 Chemical composition of photovoltaic cutting

waste for testing %
Si SiC Si0, FeO
56.17 23.56 8.90 11.37
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Table3 Chemical composition of slagging sample for testing %
FeOif JFLH FeO Sio, V,0; Cr,0; TiO, MnO Ca0
0 37 17 13 5 9 11 8
20 30 22 14 5 9 11 9
40 24 27 14 5 9 11 10
60 18 32 15 5 9 11 10
80 11 37 16 5 9 11 11
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Fig. 1 Viscosity-temperature curve of molten vanadium
slag system during reduction process
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Fig. 2 XRD patterns of quenched samples at 1 823 K
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Fig. 3 SEM images of quenched samples at 1 823 K
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Fig.4 Curve-fitting of Raman spectral of quenched samples at 1 823 K
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Table 4 Classification of microstructural units in silicate melts
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