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Table 1 Chemical composition of the ore
Cu Co Mo Si02 KO NaO TFe S  #j%
1.00 001 0.003 3741 150 239 811 1.83 1534

As ALO3 MgO CaO Pb  Zn P;0Os TREO TiO2

0.009 8.52 5.76 1367 002 0.03 0.55 001 053

12 EPEsHh

WIS REW, WAL & 24 96.50%,
HAFRAERAE & 93.00% KAERAS & 3.50%,
AL B 3 3.30%; EHMAEERE, WALE S
82.83%, BRI PH & 13.13%; LYHERH, B
Mk G 8.87%, RABLEBINEBY =K%
Hea /o

+z2 AL FPRSER
Table 2 Chemical phases of copper

mE RERLRERL EhAL S SR BR .
WA EPE @hE EhE @EhE

E8/% 093 0035 0022 0011 0002 100
SAE 1% 93.00 3.50 2.20 1.10 020  100.00

ESWB: EXxaABEES (42072108) ; HEHFEETE (DD20190626)
fEEET: BRR (1983-) , B, T#EM, NEF UBRRT R L& EHE,
BRIEE: KREH (1978-) , B, HIRNA, NEFKRREMMBFEIRY, E-mail: zhu-zhimin@163.com.
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Table 3 Chemical phases of cobalt

Btk o RERR

TR =

nH & B ghoigh &
SE/%  0.0082 0.0004 0.0013 0.0099
DAE /%  82.83 4.04 13.13 100.00

R4 BHULFPEER

Table 4 Chemical phases of iron

WEtEER B AW ML HEERRE
TE The e gs g pg o R
HE8/% 072 329 265 1.03 042 811
SHE (% 887 4057 3268 1270 5.18 100.00

1.3 ¥ Y4ERE

TAEMTWHRIEKS, BT DEEERY .
BN BT BEERE . SR IR BB
BT AR MR BESY . R
MAEREHKA. AR, BE=8. AxfA. B8,
HEABRE. &40 ANA. G756 HEAR.
BE. B4, Ba. ER0%.
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Table 5 Mineral composition and its relative content in the ore

/B EE/%| WOER AE%
By, Bay 2.93 B 1.75
KA 22.47 m;;%t 0.80
Y of: 18.01 RERE: 32.11
=, ANG. A 1604 BERA 1.00
T mE HAh 4.89

2 FHEMEMEE

B RS EEAFBRIRE S5, 5
M. BT -k EMRRGN. AL, SR
TR F R A5 M MM 5 4 R B W AR 5 1
o, BERRRESEWET APRILR, §
BB B MERT . B4 EET . Rk,
BAE FURLIR A & H B A TR 5 R ) R 5 7
BRI & R IR AR & HRAHERAN
BRI R AR R T, R S kL,
AR, REVRATRR; B - LEK
RORGEHRIAR A HKT 2 B - ¥ AT R
FRAPRAEFREAY D, SFEHOHTH
B RNT MR OB ERRRNT YR, £

BERAERMDTEHRY . ART RGBT EERKET
VISR P AERBRY S, ERGHANDEN
WG R AER, EWRRER G, J5HBHRkK
AR ERT IR R KRR, KRS
FIRER S BERAT 2 R AT T 3 8™ A K 5 fa
Bk, BUGEIR, BARGEHAT Ao BT
BT RGN, BEEEWT A aME
WS, WETHEFHERAY LRRE, WRE
ik

W ARME IR ERENE, KA MR
FOURARME R HWY . WY BESKYF
ERT MR T RRAT YR SR KRR, 2
FRBERERD G BT ATEAEFW
W, RERT FWKA, BRWR. SR
BURAT M EF MU E [ oA, KBCFATHES,
s REARRENNKASHRMA, ZREFEREX
k. ETERRFTEEHNERT HHREE
BHMMAKCIK. BCRFEERZAN,; ARBENRE T
VIR B

3 FET YNNI LRHE
3.1 R
AR FRT WEBENEFY, BEY
FEEERIRREHIORE SRR IRAET A
R, 403 10 um, FHEIL 6 mm. HHY HFIHEH
TS RAE CofRIK, 7E0.03% ~ 0.08% 2. [8] (K 6) -
*xo6 RIEWEBEFRUTESHER /%

Table 6 Results of electron microprobe analysis of chalcopyrite

S Co Fe Cu
36.42 0.03 30.49 33.68
2 35.74 0.05 30.35 33.39
3 36.10 0.08 30.10 3331
T 36.09 005 3031 33.46

HEY BRAREFRE L, EREAHE: (1)
FEARRIRBR ELRLAARR, BEWSRGR, NEHE
20 ~ 50 pm;  (2) WHRREHBKAE G HRIER
Bk, 2mMRK, K4 HarsS, M
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%35 300 pm, WER 10 JLBOK; (3) Mk 8 HHATHEAEAR 5
T AR R A AR, R e
35 2~ 3 mm; (4) EARUARBATYE B TR KL, 1 6525 114 204
K72 100 ~ 150 um; AERE: (5) RMARE : e e aw P

£ NS | 1) ) 4 64.70 11.88 23.42 /
HORKAR B A FE PR BRAT R, BORL# 20 pm, e 64.96 11.87 23.15 0.03

3K S 48 kIR £ K
WHOUVBK:  (6) BRIRERERRANE

Mk A, BkE 100 um £4; (7)) BERAE S
WERAEKA T, FRMULROK, ZBERHEET
SRERKAHENET; (8) RAMIKEEIK#AAE
WEHRY o, XRBEHT 5 MR SN M.

B ZEHPEATRESZITSE R LR
7, EHF R 7 +0.1 mm 58.67%, +0.074 mm
74.36%, -0.074 mm 25.64%.

F®7 EEVREGITER
Table 7 Grain size of chalcopyrite

FI4E /mm +0.25 -0.25+0.1 -0.1+0.074 -0.074+0.043 -0.043

EE/% 1085 4782 15.69 1551 1013

32 BHEW _

AT Y ATREFT Y, SERIK, X
BERPRAMN PR R, K2 30 ~ 100 pme
HifERE: (1) BFMNPRE HWG BEDSK
WEATAE; (2) WMAEKARIELES; (3)
53R 2R REH. HETHRAEREEN
BIPIF, B=FEL. RERARERER (B
ME ) , BHFH, A& Co AR,

4.1 r SK
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25F

KCnt

1.6
FeK|
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o0 L~L N -
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1 BIEA REE
Fig. 1 EDS spectra map of bornite

HEYT RRERY S EENTRNY, HE Co
HFEBAT . TAFHEEVHBRAEAEE
A (1) BEV EXET - AR BRAERKEG S,
RAOBGH PABEFMNKE; (2) BERT 2R,
=/ 2SR SRMEKASERT +;

(3) EHRTHERAHNT Ad, W%V 2R
B RS EAR A M S m e, @) #
BRI = B AIBRER b e i b B KRR kA
(5) FREH Rk A R 2B Ak &
R BAERBT P RAERAH.

HEY R ER Co MEET Y, ARBEMT
R, TRAMBHT BTRY Co SBBHMAR, £
0.24% ~ 1.34% Z[A], Xf BEERT AT 7 B0 ¥R 4l

(BEETE 96% ~ 98%) , P& REKY, &
AEBREY B, RSB HEAE0.56% A (R9) .
VKR ESITRE (R10) , KAEE 0.1 mm
65.29%, +0.074 mm 80.49%, -0.074 mm19.51%.

RO AHEOWER /%
Table 9 Composition of pyrite

Fe S Co

4591 53.26 0.56

R0 HKRWRELITHER
Table 10 Grain size of pyrite

$I12 /mm +0.25 -0.25+0.1 -0.140.074 -0.074+0.043 -0.043

B /% 1642 4887 15.20 1125 826

3.4 BLEKE FNERERE

TARYHST SERE, 2ERA/NUREK
fi, BREHE. BT ERLCTEREBG, H
R AT FEERPR. FLERHREAM,
A HESRH R . BEBRE RifR 20 ~ 60 pm. 7E
MSBBEMERT P, BT IRESY R,
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HEE: wNARARKAT LT T e203 .

XE MG B RESY AR . Xk
BRATBENL AR T, BEIE ST ROREEBE R
SHRERENE, BorPNPELER. &K
AETER.

o, AR ELBREY, ERBAREK
MERKAF. BRT EAKBEEN A, &
Mg. Al. Ti. VETE.

3.5 ¥R

WREB, XATAES, FEEIKEERN
BAE GBI RYE, WRHR. LRHEH
P APHSERK, NESEHEPRADF,
HE 2RAKE, BN ERAARERE L
B, BEAETEEN~=RPEILEL, BEV—
AR KRB /DNRCR IR ERRE S, DHER
WY BES, EET HRAREPLE 10~ 70 pm Z (5.
3.6 NS BRBT MEMEET

N : EF RLGEHEPBRN, BNEY M
WP ZHEARREART BBBHFE, EXENE
W ANGFEY, BT SLERW, BEETY
ERBE, WHEYT SAZWETLZEE. XN
REI & R BN INEET & Fe Ml Co.

HMESY . FAPEMBHMELY, BEK
TEAHMUKREMERKES, BB S RN
AT BE, RE 30 ~ 130 pm.

FEREET . BN CoAsS, REFETRUHEEE
amBae, REEV A, £ETRURRE MM
WAEERMERAP, HBZ 40~ 150 pm. #5
MRS Co 35.41%. As 45.26%- S 19.33%,
B AP REMET B RESSEHHERMEDRR
RER. BT ARBBEEENSRIEST, Cod
B 2057% KA.

4 & %

() FEHRASERN 1%, ANEERAET
WREET, & BB . AT AR,
SEIE, RARAT SEATEE, BYHER
RE, TEEEP —HEK. %FERANEE

BT HREWD .

(2) FEHHEERN0.01%, TTEANEEA
BRI SRRT YEREY, EEEGT 2
P#HBEMIR, Co2057% £4h, BRI MEIK,
SEMSLEL, HREEGT EASREYT . JEKY
R AP EERTHRAYT O6HMLY, R CoH)
FERET Y, EiEy B Co ENTMEE
REST, HbMES Co ik, HHEEHRT —
HENETRET, BT RA 2 Co, & Co
0.56% L h o

(3) FAFEHEEN 0.003%, HHET RH
MEET Y, REEET ZAEETFNT Y, B
FYEKRK, HLHEEBI—NEEHERET MR
FEVIEEENESEL, N TETELHYT A
WEE, 2% EARIE.

4) FAPELERBSY, WEREEA
43 BRI o

HE U
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Process Mineralogy of the Hongnipo Copper Deposit in Huili County,

Sichuan
Chen Liang', Liu Fuquan', Qian Yongchao', Liu Feiyan®, Zhu Zhimin®
(1. Liangshan Mining Ltd., Co., Huili, Sichuan, China;

2. Institute of Multipurpose Utilization of Mineral Resources, CAGS, Chengdu, Sichuan, China)
Abstract: The Hongnipo deposit is one of the largest copper depoisits in the the Kangdian copper bel,
southwest China. This deposit contains not only copper, but also considerable economic amount of Co-
Mo-Fe. Through systematic study on process mineralogy, we determine that (a) the main copper mineral is
chalcopyrite and the chalcopyrite dominantly distributes in ores as xenomorphic granular or aggregates, (b)
the cobalt is mainly hosted in pyrite with less cobaltite, (c) the molybdenum is mainly hosted in molybdenite,
but the concentration of molybdenite is too low to recover economically, and (d) the ore has some amount of
magnetite.

Keywords: Chalcopyrite; Process mineralogy; Hongnipo copper deposit
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Determination of Trace Silver in Nickel Ore by

Inductively Coupled Plasma Mass Spectrometry with Collision Cell Technology
Yao Yuling, Li Gang, Zhao Chaohui, Yi Jianchun
(Institute of Multipurpose Utilization of Mineral Resources, Chengdu, Sichuan, China)

Abstract: The open acid solution of nitric acid+hydrochloric acid+hydrofluoric acid+perchloric acid
established in this paper can completely dissolve silver in nickel ore.The use of rhodium and indium as dual
internal standards in the determination can effectively correct non-mass spectral interference. Optimizing the
flow rate of helium in the collision cell mode(KED) can effectively correct the interference of polyatomic
ions on silver.The detection limit of the method was0.05 pg/g.The established analytical method was used
to verify with the standard nickel ores(GBW07145, GBW07147, GBW07148).The result showed that the
measured values were consistent with the recommended values. The accuracy LOGio(determination result/
standard value) < 0.032,precision RSD < 8%,this method does not require ion exchange to remove
impurities,simple and fast,has high accuracy and precision and suitable for detecting considerable trace
amounts of silver in nickel ore.

Keywords: Acid dissolution; Collision cell-inductively coupled plasma mass spectrometry; Nickel ore;
Trace silver



