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Table 2 Analytical results of Ag in certified reference materials

BEmK FRUEVIR RS AR AR S AleC
Erhz (pg's) (pg/s)
GBWO07310  0.27 =0.02 0.25 ~0.040
GBWO07311  3.2+0.4 3.35 0.019
KEGEWY GBWO07312 1.15+0.11 1.08 -0.026
GBW07302a 0.040 +0.011 0.049 0.088
GBW07304a  0.22 +0.03 0.20 -0.037
GBW07305a  0.63 =0.06 0.66 0.019
GBWO07401 0.35+0.05 0.34 -0.018
GBWO07402  0.054 0. 007 0.050 -0.033
. GBWO07408 0.060 =0.009  0.064 0.028
% GBWO07423 0.076 £0.013 0.080 0.022
GBWO07424  0.083 +0.010 0.079 -0.021
GBWO07430  0.14 =0.02 0.13 -0.039
GBWO07105  0.040 +0. 008 0.047 0.070
“ha GBWO07106  0.062 +0.007 0.056 -0.044
GBWO7107 0.047 +0.009  0.042 -0.049
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Table 3~ Comparison of the analytical results of Ag in real

samples determined by this method and alternating

current arc emission spectrometry
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T-1 0.051 0.055 -7.55
T-2 0.038 0.030 23.5
T-3 0.327 0.321 1.85
T-4 0.094 0.104 -10.1
T-5 0.193 0.210 -8.44
T-6 2.260 2.250 0.44
T-7 0.917 0.895 2.43
T-8 0.402 0.384 4.58
T-9 0.262 0.234 11.3
T-10 0.045 0.040 11.8
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Determination of Trace Silver in Geochemical Samples by Inductively
Coupled Plasma — Mass Spectrometry with Phosphoric Acid Precipitation
Separation

LIU Tong —tong' , QIANG Yin —di' , HUANG Deng - Ii’
(1. Zhangye Geo — Mine Survey Institute, Non — Ferrous Metal Geological Exploration Bureau of Gansu Province,
Zhangye 734000, China;

2. Lanzhou Geo — Mine Survey Institute, Non — Ferrous Metal Geological Exploration Bureau of Gansu Province,

Lanzhou 730030, China)

HIGHLIGHTS

(1) The phosphate precipitation method separated most of the interfering elements of niobium and zirconium from
the analyzed element silver, which eliminated the mass spectrum interference in the determination of silver by
ICP — MS.

(2) '"Pd was used to correct the interference of *'Zr'°0* and *Zr'°0'H* on '” Ag.

(3) A method for the determination of trace silver in geochemical samples by ICP — MS was developed with four

acid dissolution andphosphate precipitation.

180°C evaporated to dryness

HNO,+HF+HCIO,
to digestion

e’

WY
0.2g sample PTFE beaker S

Electric heating plate

HCl to redissolution

H,PO, to precipitation
Dilution and constant volume
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10mL plastic 25mL plastic
ICP-MS analysis graduated tube coloricmetric tube
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ABSTRACT

BACKGROUND; Standard mode with interference correction or kinetic energy discrimination mode is commonly
used for the determination of trace silver in geochemical samples by inductively coupled plasma — mass spectrometry
(ICP - MS). Interference of both stable isotopes of silver occurs in the mass spectrum of the oxides or hydroxides of
zirconium and niobium. Moreover, for samples with a higher content of interfering elements and a lower content of
silver, the determination accuracy is low, requiring separation of the interfering element from silver in the solution.
OBJECTIVES: To develop a method for the determination of trace Ag in geochemical samples.

METHODS:; In this method, nitric acid, hydrofluoric acid and perchloric acid were used to digest the sample,
which was evaporated to dryness and then redissolved with concentrated hydrochloric acid, with SmL of 0. 05mol/L
phosphoric acid added. Most of the dissolved interfering elements of Zr and Nb were transformed into insoluble
phosphate compounds, which were separated from the silver by precipitation. '“Rh was used as the internal
standard to correct the instrument signal drift. The mass spectrum interference of *'Zr'°0 " and *Zr'*0'H" on ' Ag
was corrected by ' Pd.

RESULTS: As proved by first grade standard materials, the result was consistent with standard recommended
values, with the relative standard deviation of 4.3% -12.1% (n =12). The detection limit (3SD) of the method
was 0.0072pg/g.

CONCLUSIONS:: This method is suitable for the determination of trace silver in soil, stream sediment and rock
samples. The introduction of phosphoric acid does not affect the determination of other conventional elements, and

the same digestion solution can be used to determine Ag and other elements.

KEY WORDS: trace silver; inductively coupled plasma — mass spectrometry; geochemical samples; phosphate

precipitation
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