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Fig. 1 Schematic illustration of Microwave plasma torch-mass spectrometer to detect Ca>* in water

— 587 —



" a0 Wk
B5H http; // www. ykes. ac. cn 2015 4F
b0 RS HA I Ca(NO,) - Hy0] " (i

100 g :
3138 [Ca(NO,)-H,0]
138
100 138 @) 0 [Ca(NO,)-2H,0]"

50 100 150 200

g m/z
£
50 156 102 (©)
g 100 z%%(g) [Ca(NO,)]|
= 120
59 73,8999 120 [Ca(NO,)-H,O]

60 80 100 120 140 160 180 200 ~ 50 100 150 200

mlz miz

P12 MPT - MS KRR Ca®* il - (a) Stk
(bym/z138 itk , (c) m/2138 = ZRJiifil

Fig.2 Spectra of Ca’* in water samples detected by MPT-MS.
(a) full mass spectrum, (b)MS’spectrum of m/z138,
(¢)MS® spectrum of m/z138
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Fig.3 A comparison of MPT orbitrap mass spectrum of m/z
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spectrum of CaH,Os;N (m/z137.97099)
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Rapid Determination of Calcium Ions in Water by Microwave Plasma
Torch-Mass Spectrometry Coupled with Pneumatic Nebulization

YANG Mei-ling' , ZHONG Tao'* , PEI Miao-rong' , ZHANG Xing-lei' , LE Zhang-gao',

WANG Guang-cai’, CHEN Huan-wen'*

(1. Jiangxi Key Laboratory for Mass Spectrometry and Instrumentation, Kast China Institute of Technology,
Nanchang 330013, China;

2. School of Water Resources and Environment, China University of Geosciences ( Beijing), Beijing 100083,
China)

Abstract; Metal element contents in water samples are commonly determined by Inductively Coupled Plasma-Mass
Spectrometry (ICP-MS). ICP-MS has a low detection limit and wide linear range, but has a high power, large gas
consumption, and high cost. A rapid method for the determination of calcium ions in water samples was developed
by using Microwave Plasma Torch ( MPT)-Mass Spectrometry coupled with pneumatic nebulization. The effects of
carrier gas flow rate and the support gas flow rate on calcium response signal were investigated. The detection limit
of this method is 224.56 ng/L, relative standard deviations (RSDs) are 1.2% —9.8% , and recoveries range from
86.3% to 110.4% . This method avoids sample pretreatment, and has a short analysis time, good sensitivity and
precision. This method provides a new approach for the determination of metal ions in environmental water and may
be used for in situ analysis in the future.

Key words: water sample; calcium; pneumatic nebulization sampling; Microwave Plasma Torch-Mass

Spectrometry
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