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Table 1 The operation paramenters of ICP — MS instrument
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Fig. 1 Optimization of sample weight for the determination of K

in high purity quartz
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Table 2 Dosage optimization of reagent in sample chemical pre-

treatment
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Table 3  Potassium isotopic abundance and possible mass spec-

trum interference
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Fig. 2 Variation of m/z =39 signal intensity under different RF

power
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Table 4 Optimization of sampling depths in ICP — MS
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2.7 FHRREMMA

FAC IR/ N RS W 55 e 42 TH 55 1AL
A GFRLAR IR I AR 45 B I ), B 10 0 00 7 45 2R 1
FREHERZ M o [H I, AR SO ISR P B 55 A0 Ui i3 i A7
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Fig. 3 Flow optimization results of Atomized gas
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Table 5 Determination results of Potassium in high purity quartz

samples
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7 ( o AR 22 o Y %H/% (g g )
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BERL 0.3 3.2 5 519 97.2  0.29
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Determination of Ultra — trace Potassium in High Purity Quartz by Low RF Power —
Inductively Coupled Plasma Mass Spectrometry
ZHANG Haiqi'*, NI Wenshan'*, LIU Lei'”, ZHANG Hongli'’

1. Zhengzhou Institute of Multipurpose Utilization of Mineral Resources, CAGS, Zhengzhou 450006, Henan, China;
2. China National Engineering Research Center for Utilization of Industrial Minerals, Zhengzhou 450006, Henan, China

Abstract; Potassium (K) is an important impurity element in high — purity quartz and accurate determination of its con-
tent is of great significance for the evaluation of the quality of high — purity quartz products. Via ultra — trace K in high -
purity quartz samples were dissolved by atmospheric acid dissolution method, an inductively coupled plasma mass spec-
trometry (ICP — MS) determination method for K was established and the interference of multi — atomic molecular ions was
eliminated by cold plasma with low RF power in ICP — MS and 50 ng/mL rubidium was used as the internal standard ele-
ments in this process. Background interference in mass spectrometry for the determination of potassium was greatly elimi-
nates. And the sample weight, RF power, sampling depth and atomized gas flow were optimized in this work. Finally, un-
der the optimal conditions of 1.000 0 g of weight sample, 800 W of RF power, 5.6 mm of sampling depth and 1. 06 L/
min of atomized gas flow rate, K element standard series solutions were determined and the mass spectrometry intensity of
K showed good linear relationship with p(K) in the range of 0. 100 ~50 ng/mlL with the correlation coefficients of calibra-
tion curve was 0.999 6. The detection limit and quantification limit of K in high — purity quartz were 0. 057 pg/g and
0.191 ng/g, respectively. Typical commercial high — purity quartz samples were selected for the application experiment of
this method, and the relative standard deviations (RSD) for 9 parallel measurements were between 2.9% ~35.1% and the
recoveries of K were between 96.4% ~105.4% .

Keywords ; high — purity quartz; potassium; ultra — trace analysis; low RF power; inductively coupled plasma mass spec-
trometry
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