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Table 1 Main chemical compositions of Fe-W-Sn alloy

powder(mass fraction, %)

Fe W Sn C Si Mn Ta Nb

72 698 691 292 2 035 0.18 0.74
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Fig. 1 Schematic diagram of electrochemical research equipment: 1—Electrochemical workstation; 2—WE; 3—RE; 4—CE
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Fig. 2 Effect of temperature on anodic polarization curve

of Fe-W-Sn alloy powder

HHE 2 7T, 55 °C Rk I BH B Al AL th 2,
AB BUNTEACIERIX, BC BORLIEEILIX, CE B
NI IX, A RNRE RS & 5k 0 PH A A
AR EE AT 50, RIS A R RS B X N, Bk
B & ek 5Pk BRI I e AR S, Ui
BB G &M AR A Fe KA T AR
Bk A BH R IR AR E B X B I B A
X, M EEREH T Fe M&SMMERIEX
T Fe B Iy, HATBORYEH A8 E Bk IX (CD
B, BEERIZMTHE, Fe I MRIIG F 8L AL IE
¥, lm ARk F IR IO, Ul IR T = A R T
Fe I HAL 2V iR o BRASE & S8 1 BH AR AR AL it 22 m]
PAor RVUEL, BL 65 CNfl, AB BUAIEWIERIX,
bE& AL IERS, FIFURGERS K, Fe MV IFHEEREZ
WK, Fe RAMIKNIN: Fe=Fe*+2e; BC BAL
BB X, BEE AT, FHRITBWIECN, Fe 3
FRE IR /N, R AE BRI 3FetdH,0=

Fe3O4t+ 8H™+8e; CD BUNFRERIALX, TEIXANX I
W, EREE RN, HER—MiERA, ks
MEHEAM LK, Fe KAEMRMNAN: 2Fe+3H0—
7#Fe,03+6H +6e; DE B NI BEALIX, BEZE HL A7 4k
SRR, BREMM B D E I B U A
fgto=200, W AR B

R 5 AN [R5 T BB 5 6 Sk 1 BH AR A AL it
2, ZHIAFE AL R In-1/T ek, ZRnE 3
Fioc. BB 3 TR, BRESES & S i Bl Ak X FifR
EFALIX T Inf-1/T MR RERIER R, HIGIER
XA X I 5 UT 2R, RIE
Arrhenius A 3(1), THEAFE I AR X AN 440 X %
HAL R RIS EE Ear S5 R WK 4 FTR.

E
Inf=B-—2 1
RT (1

X TAMIIR, A: BNEE: E NRNTELRE,
kJ/moL; R NEE/RSMTEEL, 8314 J/(mol'K); TH
A, Ko

MRYE B AL 22 BB AT, Y AR R B2 HOD
BRI, S S0 T8 FE R FE R RN, WA B,
FE L RERR, — /BN 12~16 kJ/mol; 2 Hfb 2%
LAy ) 0 BRI, S FE PRI B R UBOR, H
B RL RS A RERR, —MRAE 40 kJ/mol L |21,
HP 4 AT%n, 4 EALE-0.65~-0.62 V Z [H]HY,
SN IR IS BE A 11.63~18.36 kJ/mol . 24 HLA L
FIFE 0.05~0.15 V Z IR, S 87 B UL 3% A e A
13.62~20.36 kJ/mol, 5 12~16 kJ/mol HNEEL,
SV BT T AT A X R 0 XD F A s N B2 T D
PRyl Wifgseinh, SRAERRERIAZIRS
WE W E IR ARG, Rets A SR SE PH A
1t
2,12 BRASEHE SR BHI AR AL T 22 i P

FEME )Y 50 °C . IESZPARIEN S mV. SN
1 Hz~100 kHz 264~ , e 8898 & &M 1A
HLAL T IS AR SR B RS, 45 R 5 .

HE 5 A, ARFEEAL NS A S Bk
FIHPUE B A TE B R AT, USRS &4
W BAM A it AR 2 9 BaE ], AT 6 Fis A5
B RN . o RONIESRHIE: R, AL
SN B A I F P CPE SAME AL/ 7o, CPE



230 EE AR 2022 4E 1 H
_ssl@ J=—140144 =065V ST
' ©—0.64V 6k
58+ 4-0.63V
v -0.62V 7k
-6.0
= — -8
S 62l =£-2.21x+0.91 S
:\E’ : o V=7221x+0. E, 9}
_10 b
———0.57V
“IF—— 055V
_jpl—— 059V
290  3.00 3.0 320 330 3.40
T7/103K!
-6
(©) —— 030V -4.41(d) &
_7 = A A
sl s e y=-1.64x+0.55
55| R2=0.86
2 9 <
~N ~
E-10} & 567
y=-2.23x+1.75
“11k -6.0F _R*=0.98
= 0.05V
-12L —64L 010V y=-2.45x+1.72
’ 4015V R%=0‘78 [ ]
- 3 1 1 L L 1 1 1 1
290 300 3.10 320 330 3.40 290  3.00 3.0 320 330 3.40
T7/103K"! T7/103K"!
B3 AFEEAFE In-1/T thZk

Fig. 3 Relationship between In/ and 1/T at different potentials: (a) Active dissolution region; (b) Transitional passivation

region; (c) Stable passivation region; (d) Transpassive region
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Fig. 4 Effect of potential on E. of anode reaction of

Fe-W-Sn alloy powder
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Fig. 5 AC impedance spectra of Fe-W-Sn alloy powder: (a)

Negative potential; (b) Positive potential
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Equivalent circuit of electrolytic process of

Fe-W-Sn alloy powder
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Table 2 Interface parameters of dissolution of Fe-W-Sn alloy at different potentials
Region Potential (vs SCE)/V RJ/Q Ry/Q CPE-T/uF CPE-P/uF
—0.66 8.07 801.8 0.0003 0.61
Active dissolution region —-0.63 5.12 809.6 0.0003 0.74
—0.62 9.43 1036 0.0003 0.73
—0.61 8.96 1159 0.0003 0.75
Transitional passivation region —0.60 9.94 1365 0.0003 0.75
—0.59 7.67 1216 0.0003 0.74
—-0.30 7.35 48.53 0.0005 0.69
Stable passivation region
—-0.22 9.12 41.34 0.0009 0.69
0.05 5.82 65.11 0.0029 0.55
Transpassive region
0.10 5.39 24.85 0.002 0.53
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Tafel polarization curves of Fe-W-Sn alloy
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Table 3 Tafel curve parameters of Fe-W-Sn alloy powder and Fe power

Powder @corr (vs SCE)/V Jeorr/(A-cm™2) ke/mV ko/mV Ry/(Q-cm?)
Fe powder —-0.67 3X107 4.29 8.81 4.18
Fe-W-Sn alloy powder -0.44 4X107 2.98 20.36 28.22
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Fig. 11 Timing potential curves of Fe-W-Sn alloy powder
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Fig. 12 Timing current curves of Fe-W-Sn alloy powder
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Anode behavior of Fe-W-Sn alloy powder electrolysis

PENG Ying-lin', FAN Ke-biao?, ZHENG Ya-jie?

(1. School of Materials and Chemical Engineering, Hunan City University, Yiyang 413000, China;
2. School of Metallurgy and Environment, Central South University, Changsha 410083, China)

Abstract: The electrolytic recovery of iron and enrichment of tungsten and tin from Fe-W-Sn alloy is an effective
and feasible way to achieve the comprehensive utilization of resources. The anode behavior of Fe-W-Sn alloy
powder electrolysis was studied using electrochemical means. The results show that only the iron is
electrochemically dissolved in the electrolysis process of the Fe-W-Sn alloy powder, and the separation of iron
from tungsten and tin can be achieved by electrolysis. The iron dissolution reaction in the active dissolution region
is an irreversible process controlled by the diffusion step, and the increase in temperature is beneficial to the
dissolution of iron. Compared with the Fe powder, the self-corrosion potential of Fe-W-Sn alloy powder is
positively shifted by 0.23 V, and the self-corrosion current density is reduced by 86.67%. The slope of the anode
polarization curve of Fe-W-Sn alloy is 2.31 times higher than that of Fe powder, the polarization resistance of
which is 6.75 times higher than that of Fe powder, and Fe in Fe-W-Sn alloy powder is much more difficult to
dissolve than Fe powder. The higher the current density, the easier the Fe-W-Sn alloy is to be passivated. Within the
appropriate potential range, the more positive the potential is, the more favorable the dissolution of Fe.

Key words: Fe-W-Sn alloy powder; electrolysis; anode behavior; electrochemistry; passivation
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