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Study on determination of seven heavy metal elements in water by

inductively coupled plasma mass spectrometry
LI Xiao-hui* , YUAN Run-lei, HAN Rui, ZHANG Fang, FENG Lan-hui,
WANG Ya-ping, ZHANG Chen-zi
( Geological Hazard Prevention and Control Center of Henan Geological Bureau, Key Laboratory of Precious Metals

Analysis and Exploration Technology of the Ministry of Land and Resources, Zhengzhou 450012, China)

Abstract: A method is established for simultaneous determination of Cr, Cu, Zn, Pb, Cd, Ni, and Mo in water by
inductively coupled plasma mass spectrometry. Under the optimal analysis conditions, these seven heavy metal elements
analyzed show good linear relationships within a certain concentration range, with correlation coefficients greater than
0.999 9 and detection limits ranging from 0.03-0. 11 wg-L™".As this method is used to determine the water quality
standard substances, there are no significant errors between the measured values and the recognized values of each
element. The relative standard deviation (RSD) of the measurement results is 0.67% —4.08% (n=6).Through the
spiked recovery test on the actual sample,the spiked recovery rate is 94. 0% —107% .Meanwhile , this method is also used

to analyze different types of water samples, indicating that this method has a wide dynamic linear range and can meet the
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determination of multiple heavy metal elements in various types of water samples.

Key words :inductively coupled plasma mass spectrometry; water sample; heavy metal
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1.00.5.00.10.0.50. 0,100 500 pg/L,
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M TR 4 FEREH R, S5 5 W3 3, H13& 3 il %,
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2Rk 5
. L KR
_ U/ 1 . LiiES %
LR I s (pg-
(pg: EY i N (pg:
L™ L™
Cr 1~1000 y=11732x+5711.1  0.9999 0.08  0.40
Ni  1~1000 y=3150.9x+1087.5 1.0000 0.04 0.16
Cu  1~1000 y=3483x+689. 85 0.9999  0.05  0.20
Zn  1~1000 y=1932.8x+3422.9 0.9999 0.11  0.44
Mo 1~500 y=6474.1x-5420.3 1.0000 0.03  0.12
Cd 1~500 y=5713.9x-4028.7 1.0000 0.03 0.12
Pb  1~1000 y=23030x-31261 0.9999 0.06  0.24
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HRT AR AR Tk 9 0 RE -5 A v 9 5 A b v A
FEARFATT , WERAE (RE) N -3. 44% ~ 3. T1% A5 % &
(RSD)} 0.97% ~ 4. 08% , < W 2 7 12 v 1 J3 FIUKS

WIS,
F4 AENEBENEZE
B %7&@/ iﬁ!ﬂ%{ﬁ/ RSD/  RE/
(mg-L7")  (mg-L™') % %
GSB 07-3186—  Cr  0.404£0.020 0.4190 2.14  3.71
2014 200938 Ni  0.299+0.015 0.3060 1.65 2.34

Cu  0.697+0.034 0.7110 2.12 2.01

Zn  0.403+0.017 0.4170 1.49 3.47

Cd  0.109+0.006 0.1060 0.97 -2.75

Pb  0.177+0.007 0.1810 2.12 2.26

GSB 07-3177— Mo  0.060+0.0034 0.0586 1.93

-2.33

2014 203807
GSB 07-3186— Cr  0.320+0.015 0.3090 4.08 -3.44
2014 200939 Ni 0.258+0.014  0.2630 1.41 1.94

Cu  0.497+0.025 0.5090 2.31 2.41

Zn  0.617+0.030 0.6320 0.92 2.43

Cd  0.138+0.008 0.1400 1.77 1.45

Pb  0.241+0.012 0.2330 2.21 -3.32

GSB 07-3177— Mo
2014 203808

0.0505+0. 0028 0.0511 0.67
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MK K
JLHE W5 {8/ ik I I I s 1/ e/ W 5 L/ ik v IR J 0 R AL/ R/
(pg-L™h) (pgl™) (pg-L™h) (peL™) (pegL™) (pgl™) %
Cr 0.68 1.00 1.62 94.0 11.70 10. 00 21.30 96.2
Ni 0.76 1.00 1.73 97.0 6.76 10. 00 16.30 95.4
Cu 3.64 10. 00 14. 10 105.0 5. 64 10. 00 15.90 103.0
Zn 6.52 10. 00 16.90 104.0 28.50 50. 00 76. 80 96. 6
Mo 0.39 1.00 1.34 95.0 2.75 5.00 7.62 97.4
cd 0.37 1.00 1.39 102.0 41.20 50. 00 94. 80 107.0
Pb 0. 66 1.00 1.63 97.0 38.50 50. 00 87.40 97.8
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Fx6 AEXBHERIWMER pg/L

JTE  AEWRERHK Ak MK HRK Tk
Cr 0.18 — 2.62 1.24 61.70

Ni 0.36 — 1.24 0.78 38.40

Cu 0.93 0. 14 5.18 1.27 155. 00
Zn 0.78 0.27 7.73 1.65 137.00
Mo 0.19 — 1.34 0.15 9.75

Cd 0.08 — 0.57 0.31 118.00

Pb 0.27 — 1. 64 0. 47 285.00
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