F24BHTH TEHEREBRFHR 2014427 H
Volume 24 Number 7 The Chinese Journal of Nonferrous Metals July 2014

XER/S: 1004-0609(2014)07-1846-10

MREERT 27 UFH TSR mEr (R =R

Fakt', FeR $#x’

(1 BRBTORE: B SRS TR e, oI 430070;
2. HHEREEH AT RTTT A, W% 8390005
3. KPP BT AR AR TEAR, Kb 410012)

O PSR R A E A 2 7, RMEETVE. BAEBINEE. SEM M EPMA i TFEB, R
W 3 L R AR TR AR 22 AU VAL SR ATRRAE . 45 3R IR B R A R R AR AR Akl A, 3L
B B TC R AT A 0.62%F1 0.15%(ii 7 40): #3222 LAGRAL W GRS Bk ) RO E BRAR A B AT . R
BRI TEAS T RLEEAE AR SHI™ SANHUR . RIS o 0E B H L R R A0 A B O YU IRA IS, &5
PR NFAGE, S 2EAN)e, B IEIRES, T, RPN QENEE . WA PR M E BIRE, 20
SRS B M TR R R P BT AR, RERE A 5~20 pm, T IEDBCRRK R B o

FERR: WA T AT RN R

fESES: TDY51; P579; TDI12 HERFRERD: A

Process mineralogy and factors affecting mineral processing for
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Abstract: Copper-nickel ore resources in Hami, Xinjiang, ranks the second nationwide in China. Contents of chemical
elements, compositions of mineral and disseminations on copper-nickel ore sample to south Huang mountain in Hami
were investigated by chemical analysis, microscopic observation, scanning electron microscope (SEM) and electron
probe micro analysis (EPMA). The results show that a middle to low-grade copper-nickel ore containing 0.62% nickel
and 0.15% copper (mass fraction) by chemical analysis for raw sample is mildly oxidized, and nickle in the ore is
predominantly as sulphide, such as pentlandite and a part nickel silicate. Meanwhile, pentlandite includes various forms
and the particles is relatively coarse, the contrary chalcopyrite has irregular shape and the particle size is uneven. The
samples of south Huang mountain in Hami are comprised of diffuse disseminated and loose structure. As fine mud is easy
to come into being, selecting grinding fineness should be appropriate. A nickel content of pentlandite in tailing is very
low, and the most is intergrowth nickel with particle size from 5 to 20 um and pyrrhotite or gangue constitutes adjacent
mosaic, so that only a small amount of nickel will be recycled from tailing.
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Table 1 Contents of main elements by chemical analysis for

raw sample (mass fraction, %)

Ni Cu Co Pb Fe Cr,0; TiO, SiO, ALO;

0.62 0.15 0.013 <0.01 8.08 031 0.41 4277 429

Ca0 MgO MnO Na,0 K,0 S Au) Ag) 1Ig?

3.51 2420 0.16 0.62 1.00 1.04 0.084 39 534

1) Content of Au and Ag is g/t; 2) Ig: Mass loss of ignition.

R2 ONIEH P ELIPIRE  Br R

Table 2 Phase analysis results of nickel for raw sample

Mass fraction/%
Nickel phase
Ni grade Distribution
Nickel sulfide 0.51 82.26
Nickel sulphate trace -
Nickel silicate 0.11 17.74
Total Ni 0.62 100.00
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Table 3 Phase analysis results of copper for raw sample

Mass fraction/%
Copper phase
Cu grade Distribution

Primary copper sulfide 0.11 73.34
Secondary copper sulfide 0.033 22.00

Free copper oxide 0.002 1.33

Combined copper oxide 0.005 333
Total Cu 0.15 100.00
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Fig.1 XRD pattern of raw sample
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Table 4 Composition and contents of main minerals for raw

sample (mass fraction, %)

Copper

Pentlandite Pyrrhotite" Magnetite
mineral
1.60 0.41 2.10 0.42
Picotite Ilmenite Talc Amphibole
0.39 0.48 52.1 7.8
Pyroxene, Serpentine, Biotite,
Others
olivine chlorite feldspar
54 16.1 12.7 0.5

1) Containing a small amount of pyrite.
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Fig. 2 Microscopic photographs of pentlandite (reflection) (P: Pentlandite; Ch: Chalcopyrite; Ph: Pyrrhotite; M: Magnetite; G:

Gangue): (a) Irregular aggregates; (b) Filling and metasomatism of particles of cracks; (¢) Complex embedded relation; (d) Fine

selvages and fillings; (e) Scattered fine mosaic; (f) Crystal sporadic distribution
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Fig.3 Back scatter electron image of pentlandite (a) and area-scanning of Ni (b), Fe (c), S (d), Mg (e) and Si (f)
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Table S Spectrum composition analysis results of pentlandite

Mass fraction/%
Number
i Co Fe Cu S
1 30.42 1.04 33.65 0.21 34.68
2 31.70 1.10 32.78 0.28 34.14
3 30.39 0.98 33.98 0.19 34.46
4 34.69 0.64 30.53 0.65 33.49
5 34.55 0.62 30.76 0.33 33.74
6 33.24 0.63 31.92 0.29 33.92
7 34.79 0.71 30.31 0.57 33.62
8 34.48 0.74 30.79 0.39 33.60
9 34.95 0.90 29.67 0.35 34.13
10 34.47 0.72 31.92 0.25 32.64
11 34.76 0.74 30.27 0.39 33.84
12 34.85 0.76 30.27 0.45 33.67
13 33.78 0.86 29.52 0.41 35.43
14 32.63 0.57 30.32 0.31 36.17
15 31.92 0.84 31.57 0.27 35.40
Average 33.62 0.80 31.26 0.37 33.95

S
Ni: 30.42%
Co: 1.04%
Fe: 33.65%
Cu: 0.21%
S: 34.68%
Fe
Ni
Fe FeNi
J Co Cu
0 2 4 6 8 10 12
Energy/keV

Bl 4 HBEYAIN EDS i
Fig.4 EDS spectrum of pentlandite
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Table 6 Results of spectrum composition analysis for
pyrrhotine
Mass fraction/%
Number
Ni Co Fe Cu S

1 0.50 0.34 58.89 0.00 40.27
2 1.34 0.43 57.50 0.16 40.57
3 1.32 0.33 57.91 0.06 40.38
4 1.15 0.33 58.14 0.08 40.30
5 1.52 0.28 58.65 0.05 39.50
6 1.42 0.38 57.83 0.26 40.11
7 1.02 0.46 58.61 0.19 39.72
8 1.65 0.47 58.15 0.16 39.57
9 0.93 0.49 58.88 0.15 39.55
10 1.43 0.46 58.40 0.25 39.46
11 1.18 0.38 58.76 0.16 39.52
12 0.67 0.19 59.86 0.05 39.23

Average  1.22 0.40 58.34 0.14 39.90

S Ni: 1.34%
Co: 0.43%
Fe: 57.50%
Cu: 0.16%
S:40.57%
Fe
Fe Fe
Ni
| L . Coui Cu
0 2 4 6 8 10 12
Energy/keV

Bl5 HiEYA N EDS it
Fig.5 EDS spectrum of pyrrhotine
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Table 7 Disseminated granularity and satistics data of main minerals

Particle size/mm w(Pentlandite)/% w(Copper mineral)/% w(Metal sulfide)/%
Single Total Single Total Single Total
2.33-3.30 8.33 8.33
1.65-2.33 12.10 2043
1.17-1.65 10.97 10.97 18.41 38.84
0.83-1.17 15.24 26.21 14.64 53.48
0.59-0.83 19.49 45.70 11.86 65.34
0.42-0.59 14.23 59.93 7.35 7.35 9.79 75.13
0.30-0.40 12.56 72.49 11.20 18.55 8.07 83.20
0.21-0.30 8.24 80.73 13.67 32.22 5.76 88.96
0.15-0.21 6.30 87.03 20.52 52.74 3.11 92.07
0.105-0.15 4.18 91.21 18.06 70.80 2.56 94.63
0.074-0.105 343 94.64 12.24 83.04 2.14 96.77
0.052-0.074 2.89 97.53 9.07 92.11 1.51 98.28
0.037-0.052 1.38 98.91 5.41 97.52 1.18 99.46
0.026-0.037 0.74 99.65 1.87 99.39 0.31 99.77
0.019-0.026 0.20 99.85 0.49 99.88 0.19 99.96
0.01-0.019 0.12 99.97 0.10 99.98 0.03 99.99
<0.01 0.03 100.00 0.02 100.00 0.01 100.00
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Table 8 Liberation degree of pentlandite and chalcopyrite on ground product in different times

Content of grinding size Mi ! Liberation degree of Liberation degree of intergrowth/%
ineral
less than 74 um/% monomer/% >3/4 3/4-1/2 1/2-1/4 <l/4
Pentlandite 83.7 6.9 4.9 2.4 2.1
74.60
Chalcopyrite 85.3 7.1 35 2.8 1.3
Pentlandite 90.5 4.6 2.7 1.5 0.7
79.98
Chalcopyrite 92.1 32 2.7 1.7 0.3

2.6 DIZRT PRV PRMERER
I3 R (H 3 B2 A3 o W AR TR4L 22 4 AH 43
Bréh o mls)13 9 F 0.

R IR LR AN
Table 9 Contents of main elements by chemical analysis for
tailings on site (mass fraction, %)
Ni Cu Co Pb Fe SiO,
0.14 0.011  0.0064 <0.01 6.40 46.33

ALO; CaO  MgO Na,0 K0 S
5.84 368 2074 030 0.61 0.18

R10 BRI PRI B4R

Table 10 Phase analysis results of nickel for tailings on site

Nickel phase Ni grade/% Distribution rate/%
Nickel sulfide 0.025 17.86
Nickel sulphate trace -
Nickel silicate 0.115 82.14
Total Ni 0.14 100.00

HH3% 9 R 10 AT 40, Bl RN BAR SR 0.14%, H
EHRBEYN T HIGRALBRLY 17.86%. B F SR
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s AR W S AR 2 5 S E A
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R, WMRERE— D s R A, A IR PR B
B BT AR AR B R IR R BRI, AR
[ FR AT R AT $R v T, AR BE R A R

2.7 AW ERNTMFERER
1) BESBRI AE P R ESARBR, SHOED
) BV A 2 22 ST B A AR B IR .

Bl 6 BRI W) (00
Fig. 6 Microscopic photographs of pentlandite for tailing on

site (reflection)
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