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Determination of Gold and Silver in Crude Copper by Wet Chemical Separation - ICP-AES

YANG Hongyu, SUN Hairong, LU Qingcheng, YU Shengjie
(Jinchuan Group Ltd., Jinchang 737100, Gansu, China)

Abstract: The copper matrix was separated by wet method and then filtered by microporous membrane.
The insoluble matter obtained by the extraction filtration is dissolved by mixed acid. Gold and silver in
crude copper were measured by inductively coupled plasma emission spectrometry, The method for the
determination of gold and silver in crude copper by inductively coupled plasma emission spectrometry is
studied. The interference of copper matrix on measured elements was investigated. The established method
and analysis results are consistent with the data of industry standard method with the control data of the
colored standard method. The RSD measured 15 times is between 1.45% and 1.50%. This method can
meet the analysis requirements of gold and silver in crude copper.
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JY-Ultima 2 H 8RS & 55 85 7 4 2 55 6 1% X
(ICP-AES), BLEM mhFZNRA-

HIR . EhER . BRI N irals FKGRER i
fR=3:1/V)), HREIEL. SALBEQR0 gl). &
FRUEZE I (100.0 mg/L), HRARAEAH(50.0 mg/L).

bR TAEBW: 433 0.00. 1.00. 2.00.
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I 10 mL iR EEFR, DAmrdlizkK e 25

S bR TAERW: 53 mA£ L 0.00. 2.00. 10.00+
20.00 1 40.00 mL fRFRAEF W T 100 mL 25 &,
N 10 mL iR ER R, Chmaike sy, bri ih 43
4354 0~20.00 pg/mL.
1.2 BB HEE
1.2.1 PR ab B

TR 7 LA FR 20.0 g FHARFE & T 1000 mL 4%
P, N 20 mL ASER(1+7), f7 S0 HH B ik W5 6 )5
BIN 50 mL ¥RERER, IN#VERE IR, BCT A S
BIN 300 mL 7K, 25 mL SALEAIEIR, DEIELRK,
IFGEFE 5 min /o4, WA EHIEFERIESS -5
0.45 um FFLIEAR), HOKPEs 2 IEME FIGIE oI,
WU EE R R 2 150 mL Bethrh, Zehin Al
2 5 mL EMFUTEAPERE, FIMA 20 mL /K, 7
REANMER, AH, FEREE N 60% 1) #51 E
RE S0mL FEIMRF.
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43EL 5.00 mL #F5E 25 mL 2R A LUK E
%%, H ICP-AES JlI5E 4.

A E<2000 g/t I, REREMFREE 50 fifs 4
TR =2000 g/t B, FEAE SRS 100 £5. A ICP-AES
e
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BB T-TE F 1 K A B A 4 P e A = S A AR T
VE, FULERTTIETE — 2 IR B B Eh R A I bl T A AR
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FREL 1.000 g 4R, JIN 20 mL REER(1+1)iE AR 52
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(2 T RER SR 5000 g/t), IS [FIE R
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Tab.1 Solubility test of AgCl
(HC/% 30 40 50 60 80 100
WER % Fd % 902 1014 100.6  100.8

HEE 1 vJLUEH, ®iE 100 mg PIERAEARR
53 Ee 9 60% LA AT DLSE A AR, BT AR b B 5 B
SE 2 BITR FE L URAEAE 60% LA . % [E B R Rk
FEXAX R BB ik, ARSLEG DL 60% 3 FR E 25 -
2.2 58 I ER TR FE X AR R B e

BEAEREIPEC, AR ShRRIK & v e 2 1%
Ko BRI — DT 7 058 M4 2 SRR TR B (1) 52
RIS M AN R R AR VA TR AEAS FAAFR B 43 b
(1 ER R 1) ICP-AES 5 M E(E, 4535013 2.
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Tab.2 Effect of HCI concentration on Ag determination

Kz ICP-AES Jll & 5% /cps
p(Ag)/(ng/mL) 0.25 0.50 1.0 2.0
o(HCD=5% 5134 10259 20121 40125
p(HCD)=10% 5097 10354 20452 40112
o(HCD)=20% 5122 10441 20433 40515
o(HCD=30% 5094 10254 20467 40654
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PR T I o i B2 VA I R AL . (R R R R TR
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5 PR AN PR T L [R) A AR I E T A
Wi: AN EIR 4 SRARHER TR S, —4
IONTEALUERE; 7 — AL IERE, IAAHER -
FRBRMER, BE, DIRELER phe sk ML AR EE,
BE/MER, EHEZE 100 mL F)f, F ICP-AES
e RS R . W 5 RG]
S, UL BRI AR I e 45 R TER A . (R A
X FATNARHE AT T ER I = T .
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RPN, FEIAFE THSRAE, H5
TR B TN SRR R B R B IR e .
REH, X 0~10 pg/mL F14. 0~20 pg/mL [IER,
AN 10~100 mg/mL I EL 10~100 mg/mL )%k, 4
FER )RS s s FE T AR . X — S5 R B
& 1000~10000 fi 14 B2k (Gt = T 45 WX Ao e A
R B S0 AR E L, ATHRIGE .
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FOATRIE I SR RIRIE, £FE, &
AL D BV . N T BRUED 2R
B THNICE, S el 4. (% 8.10 g/it,
e 747 gty IER(RFAFAEDTIEYD), FE B840
HA i uE, H 60%Eh B HeltiEy) 3~4 kG, ik
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2 50 mL HAEMmH, DUKEZR, H ICP-AES
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Tab.3 Au and Ag content in the precipitate of solution

s ST E/(g) W E/(g)
1 0.06 0.08
2 0.12 0.29
3 0.06 0.69
4 0.12 0.03
5 0.12 0.09
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Tab.4 Comparison of the two determination methods /(g/t)

i TR ICP-AES YS/T 512.2
Au 22.66, 21.59 20.67,22.06

3073-11
Ag 2110, 2207 2182,2274
Au 33.75,33.06 33.35,31.95

2484-11
Ag 3115, 3025 3123,3144
Au 31.88,33.62 32.27,32.42

2546-11
Ag 2960, 3180 2982,3120

2.7 fnks EICEEL:

FRHEX 20.00 g AHUAR , 23 5 INAS [R5 1 48 R
8, AL R ICP-AES _Eab Tl e . 4553
mE S pral. R S SR, & HRER L
BEHLREI L BT 7 2

K5 IR B (20.00 g ST i)
Tab.5 Recovery of standard addition (20.00 g Cu sample)

VN nbrEmg  (BEMOMEE/mg  BEIUER/%
2.938 2.88 98
Au 3.432 3.28 96
6.552 6.40 98
30.413 31.6 103
Ag 41.653 42.45 102
60.440 62.0 102

2.8 FEEEER

PRI 15 G4 BHABASCRE bt AZATRAC BRI 5E 5 45
KUK 6 Frol. R 6 45RKW], & HRIE RIS
PR Z2(RSDYH1/INT 1.5%, T AR il o 223K

6 FEELR
Tab.6 Precision experiment /(g/t)
JGER MrEfE FYHME RSD/%

18.81, 18.63, 18.75, 18.53, 18.69,
Au  18.56,19.22,19.22, 18.47, 18.47,
19.12, 18.56, 18.75, 19.22, 18.63
1508, 1588, 1530, 1550, 1548,
Ag 1560, 1525, 1555, 1515, 1568, 1545 145
1528, 1558, 1548, 1568, 1525

18.78  1.50
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