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Determination of Gold Content by Fire Assay in Different Au-Sn Alloy

ZENG Hefeng, JIN Yaqiu*, GAN Jianzhuang, LU Ruizhi, FU Shimei, YANG Hui, YANG Meiying, QIAN Yanlin
(State Key Laboratory of Advanced Technologies for Comprehensive Utilization of Platinum Metals,
Sino-Platinum Metals Co. Ltd., Guiyan Detection Technology (Yunnan) Co. Ltd., Kunming 650106, China)

Abstract: When the content of tin in the gold tin alloy is more than 35%, the gold and silver grains are
loose and not agglomerated, and there is residual slag in the ash dish, which results in the low result of fire
assay. For high content samples, the operation of smelting soot blowing can remove the interference of tin.
The complete zygote was obtained. Different concentration of gold and nitric acid should be selected for
different samples. Different operation steps were adopted according to different samples. The recovery of
gold in gold tin alloy was 99.74%~100.27%, and the precision of the method (RSD) was 0.021%~0.127%.
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Tab.1 Analytical results comparison between direct ash blowing and smelt-ash blowing
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Tab.2 Choice of acidity in first cycle of gold partition

(Vﬁfw) E4tns o 5 1H/% T
Au-90Sn 9.736, 9.635, 9.812 M, B H, R,
1+1 Au-50Sn 50.096, 50.110, 50.131 SEOME, &R — IR SR
Au-20Sn 80.094, 80.101, 80.086 SEOE, SRR — IR SR
Au-90Sn 10.000, 9.995, 10.009 SEOE, SRR — IR SR
1+3 Au-50Sn 50.423, 50.452, 50.312 MR, SREPERBMRD, SR,
Au-20Sn 80.481, 80.368, 80.411 MR, SREPERBEMRD, SR,
Au-90Sn 10.101, 10.093, 10.031 45 R
1+4 Au-50Sn 50.512, 50.607, 50.813 &R, S8 T IR, R .
Au-20Sn 80.607, 80.512, 80.489 &R, S8 T AR, R .
Au-90Sn 9.621,9.542, 9.461 raERRERE, SIS RRTE, 8RR
3+2 Au-50Sn 49.891, 49.761, 49.985 IR S, Fr R RRE,  E5 R AWK
Au-20Sn 79.856, 79.905, 79.887 IR S, Fr R , E5 R ARG,
Au-90Sn 9.541,9.321,9.212 NEREL R, &BNE, BR™E,
2+1 Au-50Sn 49.532,49.861, 49.321 HEBREEE, SES 4RI
Au-20Sn 79.521, 79.643, 79.621 NEREL R, BN, 4R M.
x3 BHMTER
Tab.3 Sample analysis results 1%
P wa, MSEH Onu RSD
Au-90Sn 10.021, 10.019, 10.015, 10.000, 9.999, 10.021, 9.995, 10.009, 10.016, 9.989, 9.988 10.007 0.127
Au-50Sn  50.114, 50.096, 50.106, 50.128, 50.120, 50.106, 50.093, 50.123, 50.104, 50.101, 50.126 50.111 0.024
Au-20Sn  80.121, 80.106, 80.083, 80.119, 80.075, 80.101, 80.086, 80.080, 80.101, 80.078, 80.081 80.094 0.021
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Tab.4 Comparation of different method
WETrik Femps  AREUR/g o pu W FEAE/% Wy 1% RSD/%
. Au-90Sn 0.15 9.985,9.998, 10.010, 10.007, 10.035, 10.026, 9.999 10.009 0.170
ng Au-50Sn 0.25 50.203, 50.098, 50.103, 50.150, 50.162, 50.110, 50.200 50.147 0.089
B Au-20Sn 0.20 80.232, 80.102, 80.302, 80.018, 80.089, 80.210, 80.097 80.150 0.120
s Au-90Sn 0.30 10.009, 10.010, 10.006, 10.008, 10.016, 10.019, 10.008 10.011 0.046
- Au-50Sn 0.30 50.106, 50.096, 50.114, 50.101, 50.105, 50.106, 50.139 50.110 0.028
AR Au-20Sn 0.30 80.129, 80.093, 80.106, 80.091, 80.076, 80.113, 80.101 80.101 0.021
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Tab.5 Recoveries of standard addition
W ARMEg MAER/g WEEE/g FE%

0.03040 0.05218 0.08249 99.83

Au-90Sn  0.03173 0.10124 0.13302 100.05
0.03052 0.15217 0.18299 100.19
0.16109 0.05376 0.21472 99.76

Au-50Sn  0.15509 0.10642 0.26161 100.01
0.15169 0.15920 0.31119 100.19
0.24007 0.05354 0.29347 99.74

Au-20Sn  0.24549 0.10301 0.34878 100.27
0.24232 0.15420 0.39667 100.10
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