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Iron-removal by hematite from leaching liquor of high iron sphalerite

YANG Fan, DENG Zhi-gan,WEI Chang, LI Cun-xiong, LI Xing-bin

(Faculty of Metallurgical and Energy Engineering, Kunming University of Science and Technology, Kunming 650093, China)

Abstract: The precipitation process of hematite from the leaching liquor of high iron sphalerite was studied. The effects
of temperature, seed addition, time and oxygen partial pressure on the iron precipitation and the behavior of impurities
during the process were investigated. The results show that the iron removal rate and iron content of the residue increase
with the increase of temperature, time and seed addition, and are independent of oxygen partial pressure. Increasing
temperature and prolonging time can improve the purity of hematite. The iron removal rate is larger than 95% at
temperature of 190 ‘C, seed addition of 20 g/L, time of 3 h and oxygen partial pressure of 0.3 MPa. Iron content of
precipitate is larger than 50% and purified solution contains Fe below 2.5 g/L. More than 95% of K and Ca and

50%—60% of Na, F and Ni co-precipitate with hematite, less than 1% of Zn, Mg, Mn and Cl remain in the residue.

Key words: high iron sphalerite; hematite; iron removal; zinc hydrometallurgy

B BEA SRR AT AR, i JBOEER 58
BRI o SERINERAT I T AR 5 R ANATTR 2
Kt U i it AR ICE AT <), £ E A
i P s A AR iy R DA B P R Bk B 24 AR
PRI . (R SRR e L 20 P s ke
RSO, PR I BRI MG T 80%! Y, ik
PR PR, THR T IR I T2 KA P AUK AR
TAC P R SR 2 A R A A BRI A, ek
At g, ERARTEIRIITR, RIS W B AT
BRE T, BRIRD . R EPIRE IR IR, Rk
I TS RREILTE . BT ERERR R RS

(R RIRINFR iRt O NI G 1k 7 Sen R 0] I

¥ h &4 K=K Py Cdy As 1 Zn ST I0R, 5
M BRI A A R AR R
Bl AERE B R RN BRI VRN AR R K
HILEZ N, R TR BRAAE R A B 5, e 9
FVELR T, E2 5 VAR AR B o Bk N B I ] LOKE
B K Zn A1 Fe 47200y B A RISCR AT, 75 21K Bk
BRGEMM. SRS, RS BED, AN
PR P HE TR Ao ELAE (AT 22 Iny Cu 550570
FAAEE EORIIL S ST AT I, BRI, JRBRIIEAE IR
I 5 2 1 S A RIE A AT R i

TRYA I 1A 78 20 D0 i A R AT B KPR D0 4 D )
7B AR AN L K HIE DL AR T. RIE, E

HEWB: BERE SR &R TR 7 B H (2014CB643404);  [F 5 HREF-FE 4 7 B3 H (51364022)

s BEA: 2014-01-02; 1&iTHHE: 2014-03-15

WBIEEE: B N, #9%, it did: 0871-65188819; E-mail: weichang502@sina.cn



2388 b A E AR 201449 H
ORI IEA B R N A Bk e ) R 14 XWJRIE
B, BRSBTS IR ZR A R FH 21 TRERI VR Bk B A0 27 S Nk
2FeS04+0.50,+2H,0=Fe,0;+2H,SO0, 2)
o S N G
1 g 32) T2 PR 7 2R
ZFCSO4+0.502+H2804:F62(SO4)3+3H20 (3)
11 %Ijﬁﬁ*ﬂ Fez(SO4)3+3H20:F6203+3HzSO4 (4)
S T P e Bk DRV BT B L 25, K DA e 3 Q)HEAT 1 4% Pk 2 50 1 VA A B R T 2k 25 7
3 A Ing Cu JEAE A BRER JsURE, 32 224027 o)t PR
x 1. EEMELE Fe s, @8 T Na.w K&
B AT GIE Cuy Tn S8 AT A Do O o
FeSO4H,0=——=FeSO,+H,0 (6)

F1 RHBCEEER
Table 1  Chemical composition of leach liquor (mass

concentration, g/L)

Fe Zn Cu In As
37.4 80.8 1.04X107°  84X107°  0.002
Mg F K Na Cl
15.2 0.05 0.45 121 0.31

Ni Co Si Mn Ca

3.87X107° 3.03X107° 0.04 3.01 0.1
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Table 2 Effect of reaction temperature on iron removal

Temperature/'C

Final solution H

Fe concentration in

Fe content in

S content in

Precipitation rate of

concentration/(mol-L™")  final solution/(g-L™") precipitate/% precipitate/% Fe/%
160 0.32 3.65 43.9 8.41 89.93
170 0.40 3.5 45.28 8.02 90.14
180 0.45 33 49.16 7.66 90.37
190 0.52 22 49.52 6.89 92.94
200 0.56 2.1 49.91 6.47 93.31
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Fig. 1 XRD patterns of hematite residues produced at various

temperatures: (a) 170 C; (b) 180 C; (c) 190 'C
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Fig. 2 Effects of seed addition on precipitation rate of Fe and

iron content in precipitate
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Fig.3 Effect of reaction time on precipitation rate of Fe
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Fig. 4 XRD patterns of hematite residues produced at various

times: (a) 0 h; (b) 1 h; (¢)2h;(d)3 h
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Fig. 5 Effect of reaction time on contents of K and Na in

hematite residues
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Fig. 6 Effect of oxygen partial pressure on iron precipitation
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Table 3 Confirmatory experiment results under optimum

conditions

Fe contentin  Fe content in

Experiment Precipitation

hematite final solution
No. rate of Fe/% residue/% Fe/(g'L™)
1 95.28 51.89 24
2 95.46 52.47 2.2
3 95.27 52.35 2.3
Average 95.33 52.24 23

Bl7 JREEHI SEM 1§
Fig. 7 SEM image of hematite residue

DINIZT© INSNIUE S=x7/[CEN /)]0 TREE N AEREY
1~2 um,  FEAR A T RRAR it A RT BE A AE i F B A
REIIRERA" WAICK ST (2R 50 T i A28 T 359 A 1
AT B e A

24 FEUETESH

N2 T IRBRERAT G U R I A DL, 2R
BUESEE: 3 R AT U R AT, AE R R
4 fitde

PR 94 o/LCAE LR, X 4 W, JCE Zn
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B\HRIET 0.1%, F MAEE 66%, Cl MABEFRMET
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Table 4 Chemical compositions of hematite residue (mass
fraction,%)

Fe Zn Cu In As Mg F K
523 0.54 <<0.001 33" <€0.01 0.015 0.035 0.47

Na Cl Ni Co Mn S Ca

0.65 <<0.001 0.002 0.002 0.005 4.82 0.101

1) g/t.
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3 #ig

1) SR ARERAT 25 A B vy 8 DA B A5 90 1) e £
ZAER . RVARSE 190 C. RNV 3 hy F AR
0.3 MPa. gt Fl FH & 20 g/L. fEHLAAE TR, AT LA E] 95%
DL ERIBR A, Wbk S BT 50%, WO e
AT 5%, BREGHW Fe T 8ACT 2.5 g/Lo

2) Na Fll K (A4 P ECBRAA (1 A2 i, 4
SR A S5 IR [R) AT A SBR[ AL
13 B T AL 1) AR

3) it & )E In. Cu fERRERZ AT C &I, 24
As MIEHEALT 0.01%, ASVGYFERT . K
Ca HEAA, Zn. Mg, Mn Fl Cl FEARAHE AN
—if4> Ni flF gEAG T, Wl SR BR gk R
A7 S PR S RS vl i 2 T

REFERENCES

(1] E&H, e, 2 53, SREDRE, 38 JF, [T, X 38,
BOML S BRIN B R BRI IS FE T ZnS-FeS-H,0 R I
fi—pH EI[J]. fAta&E: WM, 2006(2): 2-5.

WANG Ji-kun, LI Cun-xiong, LI Yong, ZHANG Hong-yao,
HUANG Hui, YAN lJiang-feng, LIU Lu, WEI Chang. The e—pH
figure of ZnS-FeS-H,O system during acid leaching under
pressure of high iron sphalerite[J]. Nonferrous Metal: Extractive
Metallurgy, 2006(2): 2—5.

2] E4W], 2 I g, &%, B 7. BRBIERE

WE—HE I IR [T). A B R AR, 2012, 22(5): 1455—
1461.
WANG Ji-ming, PENG Bing, CHAI Li-yuan, LI Mi, PENG
Ning. Recovery iron from zinc leaching residues by reduction
roasting and magnetic separation process[J]. The Chinese
Journal of Nonferrous Metals, 2012, 22(5): 1455—1461.

[3] JU Shao-hua, ZHANG Yi-fei, ZHANG Yi, WANG Yi-hui. Clean
hydrometallurgical route to recover zinc, silver, lead, copper,
cadmium and iron from hazardous jarosite residues produced
during zinc hydrometallurgy[J]. Journal of Hazardous Materials,
2011, 192(2): 554—558.

[4] {7 #, % M, BEE, GFE5, B, £ O% R
ORI BRI AR R BR ). AT (R 23, 2012,
22(10): 2890—2895.

HE Jing, LUO Chao, TANG Mo-tang, LU Jun-yue, WANG

(3]

(6]

(7]

(8]

(9]

[12]

[13]

[14]

[15]

[16]

[17]

Xiao-neng, WANG Tao. Technique of ferrum-removal by lead
jarosite from sulfuric acid solution[J]. The Chinese Journal of
Nonferrous Metals, 2012, 22(10): 2890—2895.

T W, AhTE, AR 2%, BREEER, X, EREE, RikoR.
R O = Bk B KB AR B VA SRR AR (0] Th IE A (B
14z, 2012, 41(4): 80-85.

YUE Ming, SUN Ning-lei, ZOU Xing, SHAO Jian-chun, LIU
Jin-shan, WANG Kui-ting, LU Ye-da. The discussion on
hydrolysis precipitation of ferric oxide directly from ferric-ion
rich zinc leachate[J]. China Nonferrous Metallurgy, 2012, 41(4):
80-85.

RUIZ M C, ZAPATA J, PADILLA R. Effect of variables on the
quality of hematite precipitated from sulfate solutions[J].
Hydrometallurgy, 2007, 89(2): 32—39.

TURNER L J, KRAMER J R. Sulphate ion binding on goethite
and hematite[J]. Soil Science, 1991, 152(3): 226—230.

PRI, SRR, HEF. Wikiberh gk m 25 5FRH M].
JET: RSk RAL, 1991,

CHEN lJia-yong, YU Shu-qiu, WU Zhi-chun. Separation and
utilization of iron in hydrometallurgy[M]. Beijing: Metallurgical
Industry Press, 1991.

UMETSU V, TOZAWA K, SASAKI K. The hydrolysis of ferric
sulphate solutions at Canadian
Metallurgical Quarterly, 1977, 16(1): 111-117.

CHENG T C M. Production of hematite in acidic zinc sulphate
media[D]. Montreal: McGill University, 2002: 246—252.
ARIMA H, AICHI T, KUDO Y, SARUTA K, KANNO M,

elevated temperatures[J].

TOGASHI R. Recent improvement in the hematite precipitation
process at the Akita Zinc Company[C]/ DUTRZAC ] E,
RIVEROS P A. Iron Control Technologies. Montreal: Canadian
Institute of Mining, Metallurgy and Petroleum, 2006: 123—134.
CHENG T C M, DEMOPOULOS G P. Analysis of the hematite
precipitation process from a crystallization point of view[C]//
MISHRI B. Proceedings of EPD Congress. Warrendale: TMS,
1997: 599-617.

CLAASSEN J O, SANDENBERGH R F. Particle growth
parameters in the precipitation of metastable iron phases from
zinc-rich solutions[J]. Hydrometallurgy, 2006, 84(3): 165—174.
DUTRIZAC J E. Converting jarosite residues into compact
hematite products[J]. JOM, 1990, 42(1): 36—39.

AR L. A BRBLER BR BLE 2 AT D). 1R AT, 1998(6):
18-20.

ZOU Xue-gong, Theoretical analysis of jarosite method[J].
Metallurgical Collections, 1998(6): 18—20.

LIU Chen, HE Hang-jun, LIANG Duo-qiang, SU Peng, LUO
Chao-wei, LI Ting, LIU Ze. Removal of iron in hot acid leach
liquor by hematite process[J]. Advanced Materials Research,
2012, 581: 731-734.

TROMANS D. Temperature and pressure dependent solubility
of oxygen in water: A
Hydrometallurgy, 1998, 48(3): 327-342.

thermodynamic  analysis[J].

(RiE BRI



