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Table 1 Chemical analysis of ore( %)

Ni Cu Co M g0 Ca0
0. 66 0.35 0.023 28.55 2.54
Si0, ALO; TFe S
35.3 3.48 12.03 2.54
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Table 2 Flotation results of the locked test

Assay/ % Recovery/ %

Product Mass/ %

Ni Cu MgO Ni Cu
Concentrate 7.46 6.70 3.59 5.24 75.42 77.51
Tailing 92.54 0.176 0.084 30.48 24.58 22.49
Feed 100.00 0.66 0.35 28.60 100.00 100.00

Feed
Reagent consumption feed:
Na,CO; 2000 g/t
Grinding: 80%, <0.075mm
Na2,8i0; 200/t EX 70g/t
CuS0, 200g/t  ABD 30g/t

Rougher EX(30 +20)g/t

ABD(2.5+2.5)g/t

1st scavenger

— ABD 2.5g/t| EX 10 g/t
1st cleaner 2nd scavenger

L
N

2nd clleaner
J l Tailing
ACMC 40 g/t

3rd cleaner

—

Concentrate

B1 Ml T2
Fig. 1 Technological flowsheet of locked test
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Table 3 Experimental results for different collectors

Collector Dosage / (g*t™ ") Mass conc. / % Assay/ % Recovery/ % Other conditions of both collectors
BX 140+ 60 15. 08 2.96 68. 65 ABD(45+ 15)¢g/t
EX 140+ 60 16. 07 2.84 70. 28 Flotation time ( 6+ 6) min
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Table 4 Adsorption of collectors on

pentlandite surface

Original Adsorbed amount on
No. concentration/ (mg* L™ ') pentlandite/ (mg® g™ ")
EX BX ABD EX BX ABD
@ 40 0. 449
@ 120 1. 206
® 160 1.225
@ 120 40 1. 438 0.469
® 120 1.312
® 160 1. 400
@ 120 40 1.331 0.433
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Table 5 Comparison between CM C and
ACMC in cleaners

Dosage Niassay MgO assay Ni recovery

Depressant Pl 1) M ass/ % /% /% /%
No 0 78. 40 6.19 8.74 92. 39
ACMCy 40 49. 50 8.59 3.69 77.82
ACMC, 40 48.09 8. 47 3.51 73.56
CMCy 40 47.49 8.23 4.94 73.10
CM Co 40 47.81 8. 17 4. 45 72.71

Note: CMC; and ACMCy —Low polymerization degree;
CMCz and ACM Cz —High polymerization degree.

The mass and recovery are referred to cleaning operation
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Fig. 2 Zeta potential of minerals surface as a function of pH
1 —No depressant; 2—ACMC 50mg/L; 3—CMC 50mg/L
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A flotation technique for low grade nickel ore

Huang Kaiguo', Chen Wanxiong', Peng Xiangan', Zeng Xiaoxi’
1. Central South Unwversity of Technology, Changsha 410083, P. R. China
2. Jinchuan Nonferrous Metals Company, Jinchang 737104, P. R. China

Abstract: For low-grade nickel ore composed of nickel sulphide and oxide minerals, the head grades are Ni 0. 66% , Cu
0.35% and MgO 28.60% respectively, by using a simple flotation flowsheet including three cleaners and some effective
reagents such as the collector- coordinative-reagents of ethyl xanthate( EX) with ammonium butyl dithiophosphate( ABD)
and the depressant for serpentine gangue ACMC, a high quality concentrate with grade of 6. 70% Ni, 3. 59% Cu,
5.24% MgO and recoveries of 75.4% Ni, 77.5% Cu are obtained. T he flotation tests show that the coordinative use of
EX with ABD in proper ratio is better in raising recovery of nickel than coordinative use of butyl xanthate ( BX) with
ABD. The likely reason of the fact found out in the test is that when EX is combined with ABD, the adsorption on the
pentlandite surface is co-operative, thus producing the synergistic effect, whereas when BX is combined with ABD, their
adsorption well be competitive. ACMC —a modified carloxy methy cellulose( CMC) is an effective serpentine gangue de-
pressant. Adsorption of ACMC on serpentine surface enhance greatly its hydrophilicity, thus the content of MgO in con-
centrate can be depressed from 8. 74% to 3.69% when 40 g/t of ACMC is added into third cleaner of flotation. Some
findings have been made about the action mechanism of ACM C by measuring the Zeta potential of pentlandite and serpen-
tine.
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