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B WEEREN EMBIE P EYOESRE. BRSPS, MERE. BRI ZREE
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FEXHRERIZ BT AR R R, B WP
WEARR R R EHRILE &, B RE%N
MEETSRNES 2, gAEr=—iBge, ies
FEHE 0.3 ~ 0.5 t SR, BV R 4RE B TTIX 0.05% ~
0.2%, &M FIREVH FEFR B3, REgl
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e S W REHEFRERE BRIER K
W, ZLTZWBELRK (10:1) « BEFEEKR.
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Table | Main contents of iron vanadium slag

Zn Fe In Pb Cu
6.85 25.23 0.18 1.05 0.12
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1.2 SUg[RIE
BREE ) Fes Zn 3Ll NaFes(SO4)2(OH)s
ZnFe:04s ZnSO: %5 ¥ M F 7, In ML £ R
HEHERNEERETEIES B RS SN
NaFexIny(SO4):(OH)so I kL F B BR SN TR & 4
E—BiRE TR, RETIILERMN.
Na(Fe/In)3;(SO4)2(0OH)s — Na:SOs + Fea(SO4)s +

BWE. FERSTIRNE.

In2(SO4)s + Fe20s + H20 (D)
ZnFexO4 + Fea(SO4)s — ZnSO04 + FexOs + SO (2)
Fe2(S04); — Fe20s3 + 3S0; (3)
Na:CO; + SO3 — NaxSOs + CO: (4)

15 e ik B2 R PR AR 5R R M S 4k SOs
NaxCOs R B2, B o8 08 1k 0 < 4%
COz. &S FIR RS a], (EERFLME A gL F
SEL NN Fer0s, KIA4HLL Ina(SO4)s Y
BREE, LPEEMN 0. AKRERIEE. BK
TR, A ER KIERR.

13 KPR

LI & By SEIGREE | HRERILIETE 650°C
R — R G, LR SR RE L X
(] Fe:0s, $HEEALY In2(SOs)se H5 & HERHLE M BK
T4 B BB 40 = -0.075 mm FF3%1E 24 EL 5] VR & 1Y
5, £ 6S0CIRE T RER—ERNH. A 1.0 mol/L
BRBRE L, WESEENERAERRN T NE
pH {E 1.5 ~ 2.0 BIRVIHL, “IREKBLEFERIE R
HREY, BiEad.
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2.1 BERMWAEXN

HEPE R IMABRER AN B KRR
FErr SOs MBI, BRI T, <6 SOs WK
BIPRBHR, BEBAINE T, SEnEEE
RN BRIFER. A 6S0CEE TR 2h, HaEW
BRI R 2 b (JE T RIARARA L) Xk
M, SRIE 2.

2 BERMNRERE
Table 2 Optimal quantity of sodium carbonate
TR b 0.300 0.315 0.330 0.345 0.360 0.375
EEESO: BN VB LB #HE KE K X

F 2R, LA N 036K, EHEREAHN
R RFASH SO 4.
2.2 KERRRTEXERIR B R RIS N

et e, RESBATE, SR
HERE, BENETK, S0 &> E5i#E
NHEE B IO, RAFSHEHARNEH. ERE
650°C BRIEELL 036 FIZKMT, HE G HRN AXT 4
BRI 45 BUE B B B (8] f RS E
i 1.0 mol/L B HoSOs S W AEWR E L 1:5. Z |
THEHEHE 60 min, WERKBRER, ERIE 3.

3 FERRATIE TR L RN

Table 3 Effect of roasting time on the leaching efficiency

JELI 8] /min 30 60 90 120 150
R HE /% 502 711 708 685 669

* 3T, KERRAEN 60 min B, AR HE
B, WEERATRM (1) , EHEEKRIRE
RWEE, FRFHE. SR08. P& E R
T, EERERMN Q) 3), HHRHEHERRE,
WHIR B EBHRT T, TRRMEER AT,
B Ina(SOa)s FEAL ASEIR I IneOs0 S AR SLER
ZER | 650°C A T )5 /EERT 18] 90 min J9E
23 B

R R a s i 4 22 2 DL Ina(SOa)s BT AR
7, BTHERKE, FAAKCMVEFINEIVERE
Ho FEBRRMEFETRT, BRERE (SO £HHKE
i, ImO: BB, IO MIEMEZIMRIKE.
EE. MESEEERWN. HmMEBRKELE, ZRkit
FLET 75 EVH R E W AR A S E pH E,
SEEREMER, FLEFHREBIKEN 1.0 mol/L.
BRHEERES, WELKAD, MHEAHY, BHRR.
WE B EME;, BWELLLRK, BHEERFRS,
EEBCES BG BEEL, BAMM, B2
AERH SRR S BRI, AEBPEELLER 40 EH
R R EEEEE. I 2 N EREXAER HER R
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2.3.1 EXTHRR H 2 A5
53 FIEL 650°C 2514 T §& 5% 90 min B 4HZRHLVE
%50 g, A 200 mL #EH 1.0 mol/L # HaSOs ¥
EARREE THAEH 60 min, MEPHPEH =R,
ZRINE 4.
£ 4 BEFRZHENZNE

Table 4 Effect of temperature on the leaching efficiency

BE/C 25 40 55 70 85 95
InBHE/% 698 722. 768 791 826 83.0

BEE IR B TS, SRR R RN,
PR E T =E T Ine0s MR, 85CREHNIER
HEEMAHE, HRELE, BHEER~E
KREKES, ReFEm, HRHEE 8SCHE.
2.3.2 B[R] X 4ER HE 2R Y B

43 5B 650 C £ 44 T K5 4% 90 min FIERERFLIE
%50 g, A3 200 mL ¥R EA 1.0 mol/L ] HaSO« ¥,
7E 8SC BB U AE RS (8], 40 R H 2,
SR NE 5.

5 HHEERERTEIR M FEARIT

Table 5 Effect of stirring time on the leaching efficiency

8] /min 60 9 120 150 180 210
InEHEE/% 8.5 8.8 905 919 921 923

BE &2 B R R, 40 1093 HY 30 g
150 min BAJ5, #MRHREINAHE, HEREE
EFARRERERER, RHEE 150 min AH.
2.4 BRI

% 2.3 FIRRAESM, 14 650 CHRIERESE 90 min
FREBAER 1.0 mol/L TRERE ##, 7538 Fe**
3.12 g/L. & In*397.4mg/L W, ZBBFEH
REMHRBRM, FFBRMIIN, BEN#HE
90 C BEAT PR PUBSELE , VLA R A FH B TR 4
TR, FIFE pH=1.5 ~ 2.0, &L A%
PYTRBR I, SRNE 6.

6 REXHRIIE R

Table 6 Effect of time on the indium precipitation

VLA ] /h 4 6 8 10 12 14 16
¥ In/(mg L) 390.9 363.0 2749 97.8 419 27.0 258
In JTIEZE /% 1.62 8.65 30.81 75.4 89.46 932 935

By sd, BTl Fe™ & BRIK,
VLB 18] AR Sk U2 BRI KRIRZ . 140 JE,

BRI R E 93%, “IRWESH 4.12%, &F
PUER 23 f%. UIOLERABRBRMPMESRE, 0T
VE BB AR E A, TR AE YA H 5 BT o
2.5 ZRWENIEEEE
2.5.1 ZIRBLE G R

ZUREAE () 2 B 43 A NaFexdny(SO4)2(OH)s,
A& ZnFex04, 600 C iR FE T 8 M 55 B8 90 min, ]
A R ek S 2 B WO XA I FeOs, I
Ina(SO4)s BFaE, RDEAN In20s0
2.5.2 “IRIERE H

BV I8 J5 i — YR RS 100 g, 300 mL 1.0 mol/L
HCl, F60C F#H# 15h, BB EETE
99.0%. 12 HIE Fe*™3.3 g/, & In*13.7 glL. &
& 4> B8 5 F pH=1 {1 EhER VS VR BRI TRIE , PRVBUR
o) SR VAR, BRE RS Bk 60%, FIEERKE
TR
2.5.3 R E R

BHBEFHEERS, REERIK, TE
BHAMFTHEREEESR, BRIBRRFER
pH=0.5~ 1.0 [AIf% 2 h BXFEA AT, SEIRAER LK 7.

7 BEHERETE

Table 7 Replacement time of indium

B#®pE /ML 2 4 6 g 10 12 14
Infﬁjﬂ) 5471.8 2216.7 1191.9 487.7 149.3 712 65.8
In B#E /% 60.06 83.82 91.30 96.44 98.91 99.48 99.52

STIEERRH, FRIAR, MR E R ERR,
BEE VAR In™ R PR, B B IR
12h J5 99.5% RUSHA B ke, FAEAC BT 1E]
PR ERERERR, WRIESEMESRHES
WEE. 29, BEHMEE In32%, XHEFD

B, EREFHERN, TGRS E.
3 4% @
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MRS BE T B SOs M7= 4R, Yk 18 & JES P R 3 B
E.
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WO, S ETIRT 23 %, ZIRWPLE 600C £
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Recovery of Indium from Iron-Vanadium Slag by Alkaline Roasting and

Secondary Alum Process
Wang Jihua , Gao Yumei, Ruan Qiong
(School of Chemistry and Chemical Engineering, Yunnan Normal University, Yunnan, Kunming,China)

Abstract: Sponge indium was recovered from indium rich iron vanadium slag which is the slag from zinc
hydrometallurgy. The methods include alkaline roasting, leaching, precipitation of jarosite again, twice jarositic
slag roasting, acid leaching followed by the reduction. The influence of ratio of soda residue, toasting time,
leaching temperature and precipitation time of jarosite again were discussed when iron vanadium slag was
roasted at 650 C . Results show that indium was achieved through optimized conditions which are ration of
sodium carbonate and vanadium slag 0.36, 90 minutes roasting time, 150 min leaching time at 85 C using 1
mol/L dilue sulphuric aid and precipitation of jarosite 14 h leaching time at 90 C . The content of indium was
improved 23 times than before. The second vanadium slag was roasted at 600 C followed by being leached
out in 1.0 mol/L. hydrochloric acid, then the solution was replaced by aluminum board. The final product of
sponge indium was 93% and the direct recovery yield was 85%.

Keywords: Iron vanadium slag; Alkaline roasting; precipitation of jarosite again; Leach; Replacement



