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Abstract: The thermodynamic behavior of typical impurity elements in the preparation process of
FeV50 alloy by aluminum thermal reduction and their stable occurrence state in the alloy were ana-
lyzed, and the distribution law of impurity elements under specific slag characteristics conditions was
investigated. The control standards for impurity elements were established. The results indicate that the
migration and occurrence of typical impurity elements in aluminum thermal reduction system are re-
lated to the smelting stage and slag characteristics. During the aluminum thermal reduction process,
weak reducing impurity elements such as Fe, Mn, Si, C, P, S, etc. have the thermodynamic feasibility to
be reduced by metallic aluminum and entering the alloy phase. The reduced Fe, Mn, and Si exist in ele-
mental form, while C, P, and S may react with the alloy matrix elements V and Fe to form VC, Fe;P,
and FeS, respectively. After the aluminothermal reaction, non-metallic impurities in the alloy gradually
diffuse into the slag, and their diffusion ability is mainly determined by the characteristics of the slag.
Under specific slag composition conditions dominated by vanadium oxide reduction, the average distri-
bution coefficients of Si, Mn, C, P and S in the alloy are 76.9%, 89.7%, 255.0%, 87.6% and 28.7%, and
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the corresponding upper limits of impurity control for unit raw materials that meet the FeV50-A stand-
ard requirements are 4.0%, 1.0%, 0.6%, 0.13%, and 0.12%, respectively.

Key words: aluminothermal reduction, FeV50, alloy composition, distribution regularity, control standards
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Table 1 Chemical compositions and impurities content of raw materials
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&M, S FRPEJE FeV50 58 2% B i R 5 a7 - 31 -

B S AR R A o Sl S R
A RLEE A GETE oA LA B JEORE % T4 il A o 14 i 5
— 5 T AT FERUEAS RIS LR 5 3™ i i i R 1Y
THOUN, ARG R R ORISR IR S, 97 R EURER I
AN FHERAE, D A SR A UM — IR IR 2
AR BRI S A5 — D7 T AT ARG 2 P XLk S
AU HRAIR B, 8 1 1A B AN ORI o
2507 3l AN R 0 TR R 5 R E il £l
RN TR, 2 ST PR S R R Y O
A o

F 2 FeV50 §E&H A HRA(GB/T 4139-2012)
Table 2 Composition standards of FeV50 alloy (GB/T 4139-2012)
e SNl
\% C Si P S Al
FeV50-A 48.0~550 <04 <20 <0.06 <0.04 <15

FeV50-B 48.0~55.0 <06 <30 <0.10 <0.06 <25
FeV50-C  48.0~55.0 <50 <30 <0.10 <=0.06 <0.5

&5

®3 AEMSHKEEEHRRB BT RRE IR E
Table 3 Control standards for typical impurities of raw ma-
terials in different grades of ferrovanadium alloy

JEURH R I ] _E B9

=)

5 Si Mn C P S
FeVS0-A 40 10 06 013 012
FeVS0-B 4.0 1.0 08 018 0.15

SEIL 56.9~934 80.6~96.8 793~986 0~63.5
S 2k

3 &%

DR FGE PR A Sl & ok #2H, Fe, Mn, Si,
C. P. S %t FtE 4 /AR R Aot R & uih
[FE R A IS 25 0] 174, 855 ) Fe, Mn, Si JGEH
DI B FIE AETE, 10 C. PL S W] A 5 4 4 3R T
# V Hill Fe Jhi/E % VC. Fe;P 1 FeS.

DI NG, A4 IE 4 JE 2% i
T IR R, YT RORE ) S B R A
e LA AL s A S R B TR S 2 S
BIRRT, Si. Mn, C, Pl S 7£4 4 H I FH 4B
REUYINH 76.9% . 89.7% . 255.0% . 87.6% F128.7%,
XTI 2 FeV50-A bR B R i B [ Ak 2% o ol
BRSHIA 4.0% . 1.0%. 0.6%. 0.13% Fi10.12%.

3) 38 i %F FeVs0 il £ i # Fe, Mn, Si. C. P,
S AF BRI TR AT 12247 R AR A 4 P Al
FREOE, LR JFRH TR S J57 0 R A hl v 1
T, BEISAT SUCE R R RIS AR, AR RAR R}
BN R B IR P25 A A AR AR S 15 iR T AR
Pt 5 P B A 2% LA R IR LR, il X A 2
JR A W A A A i T R, 2 e
BRA S AERFIAR IR A N
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