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Fig.1 Schematic diagram of ICP-MS system (SPQS8000H)
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Fig.2 Mass Spectra of ultrapure water (a),

0. 1M nitric acid (b), and Tap water (c)
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Table1 Comcentrations of metal impurities in 0. 1M nitric acids
Metal concentration (pg /mi)

HNO 3

u T \' or Mn NI Co Cu Zn Mo cd in sn Sb Ba w Pb
Sample 1 52 92 1.0x101 95 28 88 16 1.2 16 30 08 1.1 17 07 23 16 41
Sample 2 56 1.0x1071.2x107 1.0x10? 38x10'99 80 63xi0' 63 1.4xi0% 35 0.4 3.7xi0! 90  28x102 8.8x10 ! 3.8x10!
Sample 3 49 10xt0' t.i1xi0t 95 58 90 27 63 25 1.9x101 1.5 02 1.5x101 31 52x101 23 8.9
Sample 4 49 97 1.0x107 94 57 88 19 20 21 agxip! 11 0.2 1.8x101 24  15xi0! 73 42
Sample 5 48 97 1.0x101 94 45 87 19 05 21 g.4x10! W1 0.2 58 21 19x10' 56 39
Sample 6 46 1.0x1071.0x10" 1.0xi0! 08 87 22 85 24 1.9x102 10 0.1 39 20 o2exip? 78 37
Sample 7 47 97 1.0x101 9.6 40 86 17 80 22 13 1.0 0.1 28 13 82 45 21
Sample 8 48 12x1071.0x10" 1.1x10' 58 87 19 82 0.1 3.0x103 8.4x10 1 3.5x107 0.9 1.1 58 27 25
Sarmple 9 45 96 1.0x101 92 13 87 17 79 20 23 14 0.2 2 10 39 26 25
Semple1d0 45 1.1x1071.0xt0! 1.0xi0! 63 87 18 45 21 31 2.1 0.3 5 20 1.5x10' 26 31
Sample11 46 1t5x1071.0x10" 10xi0' 69 87 16 17x102 26 23 14 02 29 14 53 22 34
Sample 1 : B&:(60%, ILE1.38, BR{L%) Ultrapure, Cica-MERCK ; Sample 2 : B§EA(69%, ILE1.42, A#t) UGR, Cica—Reagent, IE 47 A .
Sample 3 : B EH60%, L 1.38, Aft) Cica-MERCK, BRFRIESHFH ; Sample 4 : YER(60%, LLE1.38, A%t) Cica-MERCK, HE&BUER .
Sample 5 : WHE:(60%, LL¥1.38, Aft) Cica-Reagent, WEMAA Sample 6 : GSM60%, LEIE1.38, A%t) Cica-Reagent, 5k
Sample 7 : BiE(60%, LLIE1.38, BHt) ARSGRUER Sample 8 : B4&:(60%, tL¥1.38, BHL) MEBSA
Sample 9 : BHER(60%, LLIE1.38, CR AESRAER Sample10 : FH#(60%, tEH1.38, D) HESRAER .
Sample11 : B¥(60%, tEBE1.38, Dit) @B R A
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Table 2 Changes in metal concentrations in tap

water

Element m/z

Sampling time:: (ng/ml)

imin 5min 10min  20min  30min  45min  60min

u 7 04f 041 039 088 035 033 032
T 48 42 43 40 o 37 3B 3B

vV 51 32 40 53 33 32 31 28
Cr 5 053 058 044 033 029 049 020
Mn 5 46 14 10 081 057 064 049
NI 58 216 42 34 19 15 13 08
Co 59 055 011 009 003 008 008 007
o 683 125 15 31 1 1 10 69
Zn e 117 96 73 40 31 33 22
Mo 98 048 18 054 046 042 046 041
Cd 14 019 003 005 003 001 001 001
Sn 120 015 004 006 005 003 003 004
S 121 035 01 01 007 006 006 006
Ba 13 83 74 70 68 63 62 60
W 184 004 005 005 006 005 005 005
Fb 208 77 a2 13 39 54 57 28

# QOkayama University VBL Building.

# Flow rate : 2 L/min

(@N Ocu Hzn ®Wrb |

Concentration (ng/mil)

Initial  5min  10min 20min 30min 45min 60min
Time at sampling

Fig.3 Changes in several metal concentrations
in tap water after turning on a faucet
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Table 3 Metal concentrations in water samples

Concentration (ngml -1)

Element mz

Zasu River Tap waler Sibukawa

Li 3 0.26 0.15 4.8x104
Be 4 0.19 0.15 0.09
Mg 12 7.1x103 5.2x103 2.6x104
Al 27 4.6 0.51 0.37
T 48 3.3x101 3.4x101 5.3x102
Cr 52 0.48 0.31 0.61
Mn 55 0.85 Q77 022
Fe 57 6.4 7.5 1.8x102
Co 5 0.14 012 0.51
Ni €0 0.11 3.1 0.46
Cu 0.41 0.35 0.79
Zn &6 1.7 2.2x101 73
Ga 5] 0.32 0.19 4.4
As 75 040 021 8.2x101
Ab 8 097 099 2.2x10 ¢
Sr 88 5.3x101 5.4x101 2.1x103
yig €0 0.04 0.03 0.01
Nb 93 0.03 0.02 0.08
Mo o8 060 038 027
Ru 102 0.01 001 056
Rh 108 012 0.03 012
Pd 106 025 017 0.10
Ag 107 0.03 0.01 001

114 0.07 0.05 .11
In 115 0.1 0.003 0.002
Sb 121 o1 0.13 0.14
Te 130 0.58 0.54 0.1
Cs 133 0.0t 0.004 0.03
Ba 138 4.0 1.8 0.14
Pt 195 0.008 0.007 0.008
Au 197 0.024 0.007 0.027
Hg 202 0.046 0.048 0.016
w 184 0.12 0.14 | 008
Ph 208 043 0.39 037
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by inductively coupled plasma—mass spectrometry (ICP—MS)

Kyue-Hyung LEE, Mitsuko OSHIMA, Toshio TAKAYANAGI
and Shoji MOTOMIZU

Department of Chemistry, Faculty of Science, Okayama University

Abstract

Trace metals in water samples, such as tap water, river water, and sea water, were determined
by inductively coupled plasma—mass spectrometry (ICP-MS). ICP-MS has sufficient sensitivity to
detect even below the concentrations of ppt level, and therefore the samples were not pretreated
with a concentration column. Practical samples were diluted by 10-fold with ultrapure water and
measured directly by ICP-MS. The measuring time of one sample was 2.5 min, and the data for 30
elements were obtained simultaneously. The concentrations of heavy metals, such as Cr, Mn, Co,
Ni, Cu, Zn, As, Cd, Sb, and Pb, in the water samples were in the ranges of 0.05~82ng/ml. Zasu
river and Sibukawa (sea water) contained various kinds of metals, and the concentration ranges
were spread in a wide range; for example, Mg was 25700 ppb and In was 2 ppt. ICP-MS is found to
be a useful and a powerful instrument for trace amounts of elements, and can be applied

satisfactorily to the environmental water analysis.





