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Determination of Gold and Silver in Silver Separating Residue
from Lead Smelting by Fire Assay

WANG Haoying, LIU Qiubo
(BGRIMM MTC TechnologyCo. Ltd. ,Beijing 102628 ,China)

Abstract A method for the determination of gold and silver in silver separating residue from lead smelting
was established. The gold and silver in silver separating residue from lead smelting were enriched by fire
assay method. The lead button was blown by ash to form gold-silver composite grains. In addition to gold
and silver, there were trace impurities of lead and bismuth in the composite grains. After separation of
gold and silver by nitric acid, the composite grains were separated and the gold and silver solution were
obtained. The impurities in the mixture were retained in the gold solution. The gold separation solution
was treated by acid. The impurities and trace amounts of gold in the mixture were determined by
inductively coupled plasma emission spectrometry (ICP-OES). The amount of gold in the sample is equal
to the sum of the mass of gold grains and the amount of trace gold in the solution of gold separation. The
amount of silver is equal to the mass of composite grains minus the mass of gold grains and impurities. The
determination of impurities by ICP-OES solves the problem that trace gold enters into the solution due to
the residual lead and bismuth in the mixture and the mistake of gold. The precision of the method is good.
The recovery of standard addition is 98. 6% —100% for silver and 96.2%—102% for gold, respectively.
The method is accurate, convenient and fast.

Keywords fire assay; silver separating residue from lead smelting; continuous determination of gold and
silver; ICP-OES
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Table 1 Content of part elements in silver separating residue from lead smelting /%
GEI Pb Cu Bi Sh S Si Ca Fe
R1 7.75 1. 05 0.098 10. 01 1. 14 1.42 1.33 0. 645
R2 6. 90 3.06 0. 817 9. 27 1.10 1.48 1.33 0. 815
R3 5. 34 3.14 0. 870 7.21 1. 24 1. 56 1.35 0. 749
R4 6.11 3.10 1.22 7.59 1.29 1. 65 1. 46 0.568
R5 4. 30 4.17 1.75 5. 38 1.51 1.70 1.52 0. 540

R2 HEAKESESRTELERE

Table 2 Quality of elements in gold separation solution of silver separating residue from lead smelting /ng
OB Pb Bi Au Pd Pt Se Te Cu Sn
86 902 201 1 340 2.5 - - - 249 - -
82 416 221 1 605 1.5 - - - 321 - -
80 982 168 1 840 3.5 - - - 179 - -

®3 SR EERN
Table 3 Effect of bismuth on fire assay

MAR SR/ g # z
MAR/pg W &/ pg WER/ Y% AR/ pe W e B/ pg Rk %
2.000 0 62 559 62 019 99.1 208 206 99.0
2.000 0 62 803 62 209 99.0 230 221 96. 1
2.000 0 66 102 66 034 99.9 177 172 97.2
5. 000 6 108 6 039 98.9 59 60 102
5. 000 6 239 6 121 98.1 45 44 97.8
5. 000 6 765 6 642 98.2 54 54 100
4 WAEMNNKEANER W
Table 4 Effect of tellurium on fire assay
AR TR/ g # £
MAR/ g W &/ pg B EK R/ % AR/ pg W g B/ pg ERBHE/ %
0.2000 23 924 23 719 99.1 2 839 2 814 99.1
0.400 0 27 830 28 670 103 1644 1641 99.8
0.600 0 35 238 35 957 102 1568 172 97.2
0.800 0 32 026 29 927 93.4 693 668 96. 4
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Table 5 Effect of silver chloride precipitation
ey & 4 & i
o wwEE/ 51 i e/ IE1 e WwEE/ 51 i e/ IE1 e
& (mg-L°D  &/% (mg-L D  #/% (mg-L°D /% (mg-L D  #/%
0 10. 00 10. 00 0.51 5.04
50 9.95 99.5 10. 03 100 0.53 106 5.03 101
300 9.48 94. 8 9.98 99. 8 0. 47 94. 0 5.02 100
0 20. 04 20. 00 1.03 10. 01
50 20. 04 100 19.99 100 1.02 102 10. 05 100
300 19. 21 96. 0 20. 00 100 0.94 94. 0 9.95 99.5
0 29.94 30. 05 1. 99 20. 04
50 29. 30 97.7 29.97 99.9 2.02 101 20. 07 104
300 28.20 94. 0 29.92 99.7 1.92 96. 0 20. 16 101
Fz6 HEmirE¥xLE
Table 6 Recovery of the method
H &
FREE o )
B/g TN/ g R =1 e I mA A =] i 4]
3 R/ g #/pg e/ % #/pg S/ ug #/pg e/ %
2.001 4 57 546 54 424 57 762 100 58 49. 67 59. 33 102
2.050 2 57 440 55 751 57 317 99. 8 52 50. 89 52.11 100
2.016 1 55 654 54 824 54 868 98. 6 53 50. 04 50. 96 96. 2
RT1 BEEX®
Table 7 Precisions of the method(n=>5)
EESH =R I E £ E
AL & R LB W & Mg PHE/ RSD/ WEgR FHE/ RSD/
'#/pg &/ pg B/ e '’/pg &/ pg (get™) (get™H % (get™) (get7') %
54 455 48. 66 542 20 0. 20 27 067 24.23
54 711 49. 44 478 20 0. 20 27 321 24.62
54 453 51.42 648 20 0. 20 27 191 27 193 0. 36 25.61 24. 82 2.5
55 089 50. 80 748 20 0. 20 27 135 25. 30
55 132 48. 86 561 20 0. 20 27 251 24.33
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