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Comparison of Several Methods for Determination of Low-content
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Abstract In this study,31 samples were selected from two ice cores collected from Aru and Guriya glaciers
in the TP,and four water-soluble metal ions, K™ ,Na",Ca’" and Mg®" , were analyzed and compared with
these three instruments to seek for the best analysis scheme. The results show that IC and ICP-MS can
both meet the requirements except ICP-OES, especially in K™ analysis. The results were highly consistent,
with the correlation coefficients(R?)all above 0. 97 and there is no evidence that the measured values from

ICP-MS are higher than that from IC. Therefore,in addition to IC,ICP-MS is also an effective method to
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determine water-soluble metal ions in snow and ice samples from the TP. Meanwhile, the analysis speed of

ICP-MS is much faster than IC, and micro and trace elements can also be determined at the same time,

which means ICP-MS is very suitable for the rapid analysis of large quantities of ice core samples.
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Table 1 Instrument parameters and operating conditions
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Table 2 Calibration curves and correlation coefficient

7 I 1 K* Na™ Ca®" Mg?*"
pag 486360031 615,06 y=5 305. 482812 163. 20 y—=198. 12x+18214. 42 y=3509. 212+3 174. 33
R?>0.999 R?>0.999 R?>0.999 R?>0.999
ICP-OES y=61.46x+1 658. 29 y=211.292+4 127. 91 y=27 044.57x+1 122 944. 61 y=2370.62x+6 606. 22
R?>>0.999 R?>>>0.999 R?>>0.999 R?>>0.999
Ic y=0.002x—0.004 6 y=0.002 72—0. 005 4 y=0.003 1x+0.016 4 y=0.004 7x—0.011 1
R?>>0.999 R?>>0.999 R?>0.999 R?>>0.999
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Table 3 Comparison of the detection limits of
three different instruments /(ng+ mL™')
52 Jr ik K* Na™* Ca®* Mg?*
ICP-MS 4.22 2.57 3.23 0.03
ICP-OES 61.70 18. 00 0.10 0.50
1C <1.00 <1.00 <1.00 <1.00
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Figure 1 Comparison of the results of three different instruments.
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Figure 2 Correlation coefficient of the results between IC and ICP-MS.
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