512 B% 3 [ JCHL 4 B Ak 2 Vol. 12, No. 3

2022 4F 6 H Chinese Journal of Inorganic Analytical Chemistry 134~138

doi:10. 3969/j. issn. 2095-1035. 2022. 03. 020

ERABAESE TR TFRIEE (ICP-AES) E N E
SREREFEmPE 5058

BrEE FH R F oAxE' RKRER
54 BREHE BER BHai!
(L. 2N ERARBERANE B EL,HH 48 737100;
2. A N ERABBARNG BEFTE TR HH £ 8 7371005
3. AN ERABMARNG BWBE HF 48 737100)

W OE NSRRI R T A BT R RS W E S AT O T AR T 1) e A i Ak B AR it
B S 3 S T BB A SR TR IR T & 6T (ICP-AES) 35 1 22 w3506 M 28 40 v 45 4 T PR R
g AN 3 FhOTER O e vk . #how T T R L U0UE S Jm i AR L 2 O B A B e A
B3 5t 4 Jm A kL B R & F KSR G - T F KA BT b 76 B ERR A 45 B M 51 0 i b [ i i s 4 4 40
Mo . A VE AT RE S LR 0. 014~5 mg/ L, Jigs IR A 92, 2 %6 ~ 104 %6, M X b5 1 i 25 (RSD)
3.2%~10. 6 %0, J7 10l 2 R IR VBB R A VA AR DT I E R

KEE HIRHAEE T IERIE T RO & OIS T s SO vk L TTE
hE4SEE.0657.31 TH744.11 XERERD A XEHES:2095-1035(2022)03-0134-05

Determination of Gold,Palladium and Platinum in High Nickel
and Copper Liquid Samples by ICP-AES
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Abstract In order to improve the accurate quantitative analysis of gold, palladium and platinum in central
control liquid materials, and provide data support for directional enrichment and efficient extraction in
process production,a method for the determination of gold, platinum and palladium in high nickel-copper
liquid samples in smelting systems using ICP-AES was established. It is confirmed that the element of Au,
Pd and Pt in test solution could be co-precipitated by tellurium,and the noble metals was enriched in the
filter residue. After separation and enrichment by fire assaying, the composite particles were obtained, and

then it was dissolved by aqua regia, the gold, palladium and platinum in prepared solutions was
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simultaneously detected by on ICP-AES. The linear range of gold,platinum and palladium is 0. 014—5 mg/L,the
recovery is 92. 2% —104% ,and RSD is 3.2%—10.6%. The method is suitable for the determination of

gold, palladium and platinum elements in high nickel and copper liquid samples.
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%1 ICP-AES{UEBIESH
Table 1 Working parameters of ICP-AES
S 1 TAESH S 1 TAYES 5 &3S TArESH
iR (RF) /W 1150 FURIE= K PR/ (r + min~ 1) 50
VIR A/ (L s min™1) 12 TRt 1a] /s 15 WYER A/ (r » min~ 1) 50
B R /(L min™ D) 0.5 FAL B/ (L » min™ D) 0.5 FE i v e ) /s 30
Fx2 FAENKRHRAMUE TR
Table 2 Detection limit of the method (n=11) /(pg+mL™")
TLHE W 5E PrifiEfm2s KRR M TR
0.0011 0.00150 0.0025 —0.0009 —0.0032 0.0010 —0.0040 0.0012
Au 0.002 1 0.006 3 0.021
—0.0008 0.0015 0.0007
—0.0014 —0.0028 0.0001 —0.0022 —0.0020 —0.0029 —0.0022 0.0017
Pd 0.001 4  0.004 2 0.014
—0.0022 —0.0023 —0.0024
0.010 3 0.0004 0.0069 0.0038 0.0017 0.0040 0.0025 0.0078 0.0107
Pt 0.003 4 0.010 2 0. 034

0.0036 0.0131

MR 2 B G AT, & o R I E N R GE T &
B AR R A R AR I A R
2.4 HRSBESEFENIEE
2041 WEILUTIE AR R By L

BE 20 pg AR G AR EE T —41 100 mL
PeAR b, I R R R vk BECh 1.0, 2.0, 3.0, 4.0,

5.0 mol/ L, 4% il ¥ WS AR B 20 mL, ¢ 5256 J5 vk ik
A7 3L UCVE 43 25 IR S0 0 25 R WL 3.

3 HIREW L, 1~5 mol/L h R e B, B fE &
HALPURE , H R RMRRR L AT AAE B o AR
Bo Kk DR SR PR IRy 1.5 ~
3 mol/L,

F 3 HEEMANEXTHITEN R
Table 3 Effect of hydrochloric acid amount on coprecipitation
R / (ol » L) Au Pd Pt

AR/ (mol « L - " N, ./ il 22 3
- WS M/ g Il i %/ % W5 {8/ g e/ % W5 18/ pg e/ %

1 19. 321 96. 6 19. 378 96.9 20. 474 102

2 19. 789 98.9 19. 378 96. 9 19. 630 98. 2

3 19. 447 97.2 20.017 100 19. 949 99.7

4 19. 721 98. 6 19. 264 96. 3 19. 995 100

5 20.018 100 19.972 99.9 20.771 104

2.4.2 WEIMAERIERE x4 WmMANEEITIEAZE

KHARIEMARHESERKS Au.Pt.Pd E & Table 4 Effect of the amount of Te on co-precipitation

Y - 3 ] g % / ¢
ST B 115 2% R 70 AN B 40 IR 20 g 42 441 Wi /e ~ aloads .

— VR Wk Y N Ly, u t
EARMER W T — 41 100 mL B AR . 94 £5 R vk 2.0 96,9 9.8 98. 1
3.0 mol/L, 43 JmA 2.0.3.0.4.0.5. 0 mg ff , % 3.0 97. 2 96. 3 99. 7
S A R U S B G R S 4 R O Lo 5.8 100 0.9

5.0 100 99. 8 99. 4

x4,
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Table 5 Main coexisting elements and R A1 VR TR A S U RAE i T 2% B0 ) 5 1

their content range in samples /(g L") L2 1 ANRE S SR A AR R B 9 0 5700 320 47 S 56

BT S Ni Cu Fe Co P B E R 30~40 g HYNI ABCHEE R S LR WK 6.

Lo omERE 152 487 Mgz 6 T RERRIE R SRR A A S PR

SR S0m0 S 0mLS AR i R T KRB XTI L
ORI 80150 20740 LOTE g SRR SRR 1Y 0. 75 RERRIE RN IORLR L
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Table 6 Experient of different silicon acidity
e

Tk R : — - — L
T FkRER/mL o BRMREM/g  AILE /e RMLRE/g O WIR/g AR /g
0.5 25 30 150 6 8 HH 394 )6 1ok B
0.75 25 30 150 10 8 JE I AR IE H
1 25 30 150 20 8 S i R AT AR AT UL £ 4 IR R
oy =] o
2O REREMER 3 HRRHHW
MR IR BE 2o R S R R 7 A AR A 8 P ek
et o 5 R R BE G, S A 5 A B A 3.1 RBEEXLRE
B R M, SR LM BRIy - i UFETE 900 °C R PEHL 3 AMRRMERE  # B S 50 20 BR 6 3 AN
PLFHRE 1160 C/E LAY 10 min H47, mn il 11 TR AR R 25 . A5 RULER 7.
®T1T FEHNRBEE
Table 7 Precision of the method(n=11)
i JLE W EE/ (pg » mL—1) FIME/ (pg » mL— ) RSD/%
3.27 3.06 2.99 3.02 3.34 3.23
Au 3.13 3.7
3.12 3.00 3.10 3.20 3.15
PR - 1. 98 1.58 4.47 1.43 1. 84 1. 64 e .
UL 1% = . .
st 1. 60 4.73 4. 80 1. 68 4.55
1. 95 4.55 4.31 1. 46 4.70 4. 60
Pt 4. 64 1.1
4.54 4. 80 4.85 1.77 4.50
0. 40 0. 30 0. 30 0.35 0.38 0. 32
Au 0. 35 10. 6
0. 36 0.37 0.33 0.39 0. 40
\ 0. 80 0. 80 0. 81 0. 80 0. 81 0. 80
TR 27 Pd ~ 0. 80 3.2
0. 82 0.78 0. 85 0.75 0. 83
0. 61 0. 54 0.55 0.58 0. 60 0.57
Pt 0.58 4.7
0.59 0. 62 0. 61 0.55 0.57
0. 031 0.033 0. 036 0. 034 0.031 0.034
Au 0. 034 6.4
0. 034 0. 036 0. 035 0. 030 0.036
) 0. 035 0. 040 0.033 0.038 0. 036 0.034
ARG 17 Pd 0.036 6.7
0. 034 0. 039 0.033 0. 035 0. 035
0. 035 0. 039 0. 043 0. 044 0. 039 0. 040
Pt 0. 040 7.1

0. 038 0. 041 0.042 0. 038 0. 036




138 [ JCHL I BT Al 2022 4

MR T B T LA R R AR b 3
FPoeZE i RSD 2y 3. 20 ~10. 6 %0, 0] LA 2 e B 4
TMFE it b 4 VB AR TT R I E 7R
3.2 hniRE YL
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A 5 pg/mL (R A b v I TR 720 S 00 A0 B L 7
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Table 8 Recovery test

FE 5 4 Viki[PIe Fedh &/ (pg » mL™1) TR/ pe AR/ pg A5 5/ pg g 5/ %
9. 06 10 18. 77 97.1
Au 0.362 5 9. 06 20 28.25 96. 0
9. 06 30 37. 26 94. 0
0 10 9.78 97. 8
AR 17 Pd 0 0 20 18. 54 92.7
0 30 30. 64 102
24. 88 10 34. 10 92.2
Pt 0.995 24. 88 20 44. 66 98.9
24. 88 30 55.47 102
15.75 5 20. 68 98. 6
Au 0.63 15.75 15 30. 41 97.7
15.75 30 45. 20 98. 2
15. 00 5 20. 22 104
W 1F Pd 0. 60 15. 00 15 29.13 94. 2
15. 00 30 45. 95 103
12. 00 5 17.18 104
Pt 0.48 12.00 15 26.68 97.9
12. 00 30 41. 87 99. 6
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