5522 45 1) T EESBEEFIR 20124E1 A
Vol.22 No.1 The Chinese Journal of Nonferrous Metals Jan. 2012

TEHES: 1004-0609(2012)1-0304-06

i JRERIR 7R MR Rk E6 4 H 42 BRER FR E4

AR B, BAYC, kx!

(1. BN TR (LT 5512525408, B 430073;
2. TR R B RE IR B RS 4NFa &b miT B 5286 %, JbaT 100084)

& E: Ll NapSO; AR MK I R PSR, BER T IR AR R SRR BRIRK
JEE L IR 20 /KB I SR BRI R P e S B AN AR tHAR TR . 25 KB, Na,SO; 2 BUE B INIEJRF; 7RE)R
FIF B A /KEH R TR 10%. BRERIKSE N 3 mol/L. = HRE R 60 'C WHE LA 2:1. 2 HIH T4 60 min [
ZATT S AAFIEL R EE A IE 99.06%F1 98.87%. I T “M5640 A — B B BRI IERR Bk— BrIR AN FR 5 — TR AL
TR . B AR S AR T I I R B B ML RS, REAT SN KR SR AT I 4R RIS
B kA

KEBIR: KERDT, WJRIRE: W E

hEHZES: TF811; TF816 XHEkFRERS: A

Recovery of copper and cobalt from low-grade heterogenite
with reductive acid leaching method
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Abstract: Copper and cobalt were leached from heterogenite in sulfuric acid using Na,SO; as reducing agent, and the
influences of the type and amount of reducing agent, leaching temperature, acid concentration, etc on leaching rates of
copper and cobalt were investigated through single-factor experiments. The results show that the optimal conditions, at
which the leaching efficiencies of copper and cobalt were 99.06% and 98.87%, were as follows: the dosage of Na,SOs; is
10% of the mass of heterogenite, and ¢(H,SO,4)=3 mol/L, 7=60 ‘C, L/S ratio=2:1, =60 min. The proposed flowsheet is
Cu recovery by M5640—Fe removal by jarosite—Al removal by Na,CO;—Ca, Mg removal by NaF—evaporative
crystallization valuable. This process flow can be applied in the extraction of metals from heterogenite and similar
materials effectively in industry.
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Table 1 Main chemical composition of heterogenite (mass
fraction, %)
Si0, CuO  Co,0;3 Fe,03 MgO ALO; CaO
52.01 18.20  8.27 8.01 6.42 3.17  2.26
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Table 2 Influences of reducing agents on leaching rates of Cu, Co, Fe and Mg

Leaching rate/%

No. Reducing agent

Cu Co Fe Mg
1 - 93.84 54.53 35.14 48.42
2 H,0, 94.09 94.51 36.05 44.90
3 Na,S0; 95.18 99.43 45.71 56.23
4 NaNO, 94.54 99.81 35.52 49.24
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Fig. 1 Influences of temperature on leaching rates of Cu, Co,
Fe and Mg
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Fig. 2 Influences of H,SO,4 concentration on leaching rate of
Cu, Co, Fe and Mg
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Fig. 3 Influences of amount of reducing agent on leaching
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Fig. 4 Influences of liquid-solid ratio on leaching rates of Cu,

Co, Fe and Mg
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Fig. 5 Influences of time on leaching rates of Cu, Co, Fe and

Mg

3 MUFHETHRAEKRE

I 200 g 7HE, Na,SO; FEIL Jgis], I Ik
W ) 10%, ¥ TEA 60 min, BHTEREL A 60
C, H,SO,MWE N 3 mol/L, WE LL L/S=2. Scuhsh
W2 3, FEtHEE T W 6 B LR,

R3 THRERER

Table 3 Results of enlarged experiment

Leaching rate/%
Test No.
Cu Co Fe Mg
1 98.76  99.12 24.62 43.30
2 99.35 98.61 2239 46.64
Average 99.06 98.87 23.51 46.47
Concentration of leaching 7212 2905  6.59 8.95

solution/(g'L ")
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