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DETERMINATION OF NINETEEN TRACE ELEMENTS IN HIGH
PURITY SILVER BY ICP-AES

YANG Liu, GAO Hui-li, WANG Yin-fu, WANG Hai-jiao
Shenyang Center of Geological Survey, CGS, Shenyang 110032, China

Abstract: Nitric acid is used to dissolve the high purity silver ingot, with ICP-AES to determine the 19 trace elements
as Al, Ca, Cd, Co, Cr, Cu, Fe, Mg, Mn, Ni, Pb, Au, Pd, Pt, Rh, Si, Sn, Te and Zn within. To obtain accurate
experimental results, select appropriate instrument conditions and analysis spectral lines, then measure the curves to
match the silver content. The recovery and accuracy of results prove to be satisfactory. Silver is separated as AgCl
precipitate and the trace element contents in the supernatant is determined. The results show that the silver precipitation
has little effect on the determination. Therefore, the test can be achieved without the matrix matching of silver. This
method can thus eliminate silver interference and reduce sample testing cost.
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SR FAS A 36 ALY | ICP-AES 6000. £
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Ag: FAIAREE ; HCLAMAE; HNO: R4t K : K8
TIK. BICREHDEGEFRMERRIECH] 0.1 mol/L. 1 mol/L,
10 mol/L brfE 2251 TAEW.
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FRECE ZEEREE 0.1 g(KE I 2 0.0001 g) T A1 BEk%
FRr, B 10 mL (10+5) HNO; . o —Fpor ik i
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Table 1 Selection of spectral lines and determination

of working curve

TLER B OLBSK FRMERIITRRIEE/(mol/L)  FEOCFR AL
Al 394.401 1% 0.1 0.9997
Cr 283.563 % 0.1 0.9999
Cu 324.754 1% 0.1 0.9998
Pb 220.353 1§23 0.1 0.9999
Zn 213.856 1% 0.1 0.9997
Mn 257.61 1§23 0.1 0.9999
Fe 259.94 1§23 0.1 0.9997
Mg 285.213 1% 0.1 0.9999
Cd 228.802 1% 0.1 0.9998
Rh 369.236 1% 0.1 0.9999
Te 238.578 1% 0.1 0.9997
Au 242.795 1% 0.1 0.9999
Pt 217.467 1% 0.1 0.9996
Si 212.412 1% 0.1 0.9995
Ca 317.933 % 0.1 0.9997
Co 228.616 % 0.1 0.9996
Ni 221.647 % 0.1 0.9998
Pd 324.27 1% 0.1 0.9997
Sn 242.949 1% 0.1 0.9994
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Table 2 Element analysis results

WASFEE, DR AR/ B/ R/ RSD/
= 10°® FHE/107° 10° 10° % %
Al 5.83 495 500 490 98.05 753
Ca 10.80 9.68 500 463 9262 378
cd 23.41 19.92 500 505 10090 7.23
Co 6.35 5.70 500 460 9203 6.48
cr 0.21 0.16 500 523 10460 881
Cu 24.26 22.44 500 520 10400 382
Fe 5.49 437 500 451 9018 843
Mg 2.01 2.00 500 530 106.05 7.75
Mn 6.82 6.45 500 537 10739 4.13
Ni 10.53 9.95 500 525 104.97 813
Pb 9.12 9.11 500 479 9571 249
Au 9.61 9.16 500 467 9340 8.14
Pd 11.30 10.60 500 546 10910 631
Pt 3.28 3.11 500 498 99.66 361
Rh 1.89 1.58 500 525 10494 213
Si 5.96 5.68 500 480 9595 3.04
Sn 4.27 423 500 542 10847 457
Te 3.90 3.35 500 470 9393 985
Zn 3.08 2.98 500 461 9216 430
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