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Table 1 Basic chemical composition of vanadium slag( mass percent ) %
A p v Ca0 MgO MnO TFe $i0, TiO, ALO,  Cr0, MFe
T 0.03 10. 86 2.44 2.12 9.41 33.5 14.58 11.7 2.25 2. 16 3.15
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Table 2 Phase composition of vanadium

slag( mass percent) %
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Fig.1 XRD pattern of vanadium slag
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Table 3 Major phase composition of vanadium slag clinker %
BEHESR S RBEIRE/C LN P e P PHPMEAT 5301 Ak TN
sl600 600 48. 84 24.72 14. 31 3.72 4.87 1. 88
sI700 700 46.93 21. 86 14. 48 4.82 8.02 2.12
sI800 800 4.04 20.0 7.91 9.75 13.03 21.23
sI850 850 0 12. 89 4.61 16. 30 18.76 30.72
s1900 900 0 2.41 0 17. 41 26.20 24.25
PR S AR/ C BSRRRA LR RS e A FAth
sl600 600 0 0 0 0. 02 0. 01 1.63
sl700 700 0. 65 0. 06 0.03 0 0 1.03
sI800 800 13.96 8.04 1.02 0.11 0.11 1.21
sI850 850 0.08 14. 05 1.27 0. 36 0. 50 0.46
s1900 900 0 22.30 0.18 5.60 1. 17 0. 48
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Fig.2 Photos of vanadium spinel and its products at different roasting temperatures
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Fig.3 Photos of fayalite and its products at different roasting temperatures
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Fig.4 Photos of hedenbergite and its products at different roasting temperatures
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Table 4 The partition of vanadium element in
the phase of vanadium slag clinker %
BORLRE  RERel LR Bk EnER
RS EsC A M e
sl600 600 89.93 3.67 2.12 0.5 1.92

PRSI ARk

s1700 700 86.53 3.25 0.79 0.57 3.30

s1800 800 10.23 2.24 1.12 3.80 9.52
s1850 850 0 1. 54 0.55 4.17 14. 86
s1900 900 0 0.94 0 5.15 10. 03

PRLEE hrbeiR Bk Al m
Wef LR

méis  E/C BT f AR Rinfr B

sI600 600 1.70 0 0 0 0

s1700 700 1. 81 0 0.17 3.44 0.08

sI800 800 13.57 0.08 34.37 21.3 3.60
s1850 850 19.29 0.21 53.59 0.27 5.44
s1900 900 10. 09 1.24 71.32 0 1.10
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Study on phase variation characteristics of vanadium slag
in blank-roasting process
GAO Jian'*”
(1. State Key Laboratory of Vanadium and Titanium Resources Comprehensive Utilization, Panzhihua 617000, China;

2. Pangang Group Research Institute Co. Ltd. , Panzhihua 617000, China;
3. Sichuan Panyan Testing Technology Co. Ltd. , Panzhihua 617000, China)

Abstract: The blank-roasting process of vanadium slag is a new method in the field of vanadium extraction from
vanadium slag. It is of great significance to clarify phase variation characteristics to construct and improve the phase
evolution mechanism of vanadium slag in roasting process. In this paper, starting from the phase content,
morphology and occurrence of vanadium element that were easily neglected in previous phase study of vanadium
slag, the variation characteristics of main phase in blank-roasting stage of vanadium slag were analyzed by
equipments of mineral analyzer, XRD and SEM. The results showed that: vanadium spinel, fayalite and
hedenbergite were gradually oxidized and decomposed with the increase of temperature, as well as a gradual
reduction of their content. The content of manganese vanadate, iron oxide, pseudobrookite and other products
increased gradually when the temperature rised. With the increase of temperature, vanadium slag, fayalite and
hedenbergite were gradually transited from edge oxidation to internal oxidation until they were decomposed
completely. And the oxidation and decomposition products of vanadium spinel were manganese vanadate, iron oxide
and pseudobrookite, the oxidation and decomposition products of fayalite and hedenbergite were iron oxide and
vitric. The vanadium element in vanadium slag mainly migrated from vanadium spinel to manganese vanadate, iron
oxide and pseudobrookite. And the appropriate temperature for blank-roasting of vanadium slag was 900 °C.

Key words; vanadium slag; blank-roasting; vanadium spinel; fayalite; hedenbergite; phase variation characteris-
tics
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