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Abstract: In order to solve the problems of land resources waste and environmental pollution caused by
accumulation of vanadium extraction tailings, two kinds of vanadium extraction tailings were studied in
this paper. Biomass was used as reducing agent for high temperature reduction experiment, and the
component analysis and phase analysis of reduction products were carried out to explore the influences
of oxygen absorption ratio, time and temperature on metallization rate of reduction products. The res-
ults show that the iron metallization rate can reach 58.67% when the oxygen absorption ratio is 4, the re-
duction temperature is 1 450 °C and the reduction time is 2 h. The chromium metallization rate of vana-
dium-precipitated waste slag can reach 99.19% when the oxygen absorption ratio is 1.75, the reduction
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temperature is 1 550 “C and the reduction time is 4 h. Two kinds of vanadium extracting tailings were
mixed to prepare ferrochromium alloy by high temperature reduction of biomass. The preliminary ex-
periment proved that the reduction product was melted under the condition of oxygen absorption ratio of
4, reduction time of 3 hours and reaction temperature of 1 550 °C. The content of chromium in the alloy
was 61.51%, the content of iron was 31.05%, and the content of elements met the national standard re-

quirements of FeCr65C4.0 alloy.

Key words: water leaching residues after vanadium extraction, vanadium-precipitated residues, biomass,

reduction, ferrochromium alloy
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Fig.1 Effect of X,,i on the reduction of water leaching residues after vanadium extraction

WA LR 3. 4. 5 B RN A BRI X TR ATT i
EHZ I 1(0) B . H I 1(0) AT AL, 4 Xaor N
3, 38 JE ) 32 A O A Bk R Ak A
(Fe,0,). ZBRILYIM (Fe,C,. TEE Fe,C). & JBEL
(Fe)., & 1k 55 (Ca0), H: 4 K k¥ & &
(SiO,'MnO,). FEFRESAHAE . B A AL 2 K R
Fe, 05 38 JF AN 7853 I AR i, B (L & 58 Fe, 05,
Fe;0, NI iR 5 5 C 456 A AR AR = 51 . ki
TR 50 AH h 8 Th B 19 Si0, 5 CaO R4k . B
AW TS BRI, AR JERON HEF AR SIS, 7K
12 Y Fe,C, Fil Fe,O, Bl i J5 45 58 N 75 43, A7 5
WAV 55, 4 SR R AT S I IR, 7 Xaon M 4 B 42 JE 2

(R SR BRI . 24 Xaor M 5 B, =11
IR R e A DR, 4 Ak AR AT ST 08 58 38 WS TR AT 26Dk
55, PR %0, 4 i 4a L.

2.2 TGRS TN A4 SR ) 5 )

A=) BT IA KRR AU s A S = ek 4 TR Ak
R ) 2SR AN R 2(a) B . HE 2(a) AT BEE
A JEU ) ) S, 4 B AL RIS B, 2438
JEAF R 1 h ZEK 3 2 h i, 4@ Ak R T Bk
{H 58.67%, AkSEFE IR BT[], 2k 45 AL R I 1R
Ko X R T Bl 25 A SRS ] A 388 Ak S5 e R g 1) %
WAREE NG, S B AR Sk IR AL, (48 b
I 5 i T 19 S Ty R s AR A1



<92 - WK LK 2023 45 44 45
65
1-Fe 2-Fe,0, 3-Fe,C, 4-Ca0
3 3 5-Ca(Si0,), 6-Si0,-MnO,
60 - 2 2| 4 65 Ih
8
5 O55F 3 3
= i 2 7y
: 4
ic = 7 2 65 2h
& 5ot \-
3
45 2 11
2 4 65 3h
40 1 1 1 1 1 1 1 1 1 1 1
1 2 3 4 10 20 30 40 50 60 70 80 90
fifa]/h 20/(°)
(a) W4 @R (b) EJF=4) XRD P

B2 EREHENE YIRS RKREIEERF

Fig. 2 Effect of reduction time on the reduction of water leaching residues after vanadium extraction with biomass
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Fig. 3 Effect of temperature on the reduction of water leaching residues after vanadium extraction with biomass
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Fig. 4 Effect of X,(x on the reduction of vanadium-precipitated residues with biomass
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Fig.5 Effect of reduction time on the reduction of vanadium-precipitated residues with biomass
100
1-Cr 2-Cr,0; 3-CrO, 4-Cr.C,
90 | 5 5-Ca(Si0,), 6-NaCrS; 7-Cr0, 8-Si0,
425 . 1350 C
80 {4 3536
S g0t
¥ 2,
S ol i 40 . 1450 C
I =
& 37 4 0,5 356
- S50
Eoy
40 + 1550 C
4 2 |2 1
6
30} 3 4 2 36

20 1 1 1 1

1100 1200 1300 1400 1500
I/ C

(a) TP m AR

10 20 30 40 50 60 70 80 90
20/(°)
(b) B 5= XRD K3k

Elo XRRENEMRTRTNEERIF MM

Fig. 6 Effect of temperature on the reduction of vanadium-precipitated residues with biomass
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