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BES PRAENE (e g/) ENE (e g/) A = (%)
Al 141.8 = 8.6 142.9 100. 8
Ag 1.062 £ 0.075 0.935 88.0
As 60.45 £ 0.72 55. 04 91.1
B 157.9 = 3.9 147. 4 93. 4
Ba 544.2 £ 5.8 514.8 94. 6
Be 13.98 = 0.17 13. 22 94.6
Bi 14.09 = 0. 15 13.25 94.0
Ca 32300 £ 1100 29014 89.8
Cd 6.568 = 0.073 6. 31 96. 1
Co 27.06 £ 0.32 26. 58 98. 2
Cr 20.4 = 0.24 20.4 100. 0
Cu 22.76 £ 0.31 21.75 95. 6
Fe 98.1 £ 1.4 114. 4 116.6
K 2034 £ 29 2231 109.7
Li 17.4 = 1.7 19.3 110.9
Mg 8037 £ 98 9111 113. 4
Mn 38.97 £ 0.45 38.07 97.7
Mo 121.4 = 1.3 115.2 94.9
Na 20740 £ 260 20935 100. 9
Ni 62.41 £ 0.69 61.25 98. 1
Pb 19.63 = 0.21 18.77 95.6
Rb 14.14 = 0.18 13.85 97.9
Sb 58.3 £ 0.61 76. 74 131.6
Se 11.97 = 0. 14 11.23 93.8
Sr 323.1 £ 3.6 312.2 96. 6
Te 1.09 = 0.11 0.68 62. 4
TI 7.445 = 0.096 7.260 97.5
v 37.86 £ 0.59 38. 39 101. 4
Zn 78.5 £ 2.2 90. 4 115.2
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Al Mn Fe Cu Zn As Cd Pb
g 21.5 37.4 153 80.6 155 1.4 0.058 0.235
s 20. 2 3.84 94. 8 13.8 101 1.68 0.058 0. 068
(YIS 66. 3 0.417 75 1.7 15 0.633 0.014 0.021
[ | L1 7 17.4 0. 346 35.9 3.29 6.19 0. 346 0.014 0. 302
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&2 72 50FE 1L Te D 62.4% TH -7,
2. b LEE ST A b S & P IR E NS (LT O AGE K TR OME A R L7223, AL Mn, Fe, Cu. Zn. As,
Cd R EEVE BT & IR TRV M & R Lz, U &R (Ll Z bl 92 & . Cu Pb TR LT O KGE K T il % 7
L7275, Al Fe.Zn, As B IZ0U)I14E TEVMEE TR L2, LA L, Wb AAL PEOKEKDOEHMEIZ, AARDK
I A2 DRI IR o T,
3. HEKEAKFILED I B, As ITHET T, Mn X BT C, URHET CTHAOKEREMBEZ B2 T,
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CONCENTRATION OF ELEMENTS IN DRINKING WATER IN CHINA,
MYANMAR AND JAPAN

Jun NAOHARA and Xiaoye ZHUO

Department of Biomedical Engineering, Faculty of Engineering,
Okayama University of Science,

1-1 Ridai-cho, Kita-ku, Okayama 700-0005, Japan

(Received October 30, 2019; accepted December 9, 2019)

Tap water from China (Shanghai City, Shandong Province, Sichuan Province), well water from
Myanmar (Yangon area) and tap water from Japan (Okayama) were collected, and the elemental
concentrations in the water were measured by ICP-MS. As a result, the following became clear.

1. The concentration of each element in the standard sample SRM1643e (river water) by ICP-MS was
measured, and the recovery rate was determined. For most elements, the difference between the measured
concentration and the guaranteed value of SRM1643e was within 10%, and Al, Cr, Na, and V had almost
100% recovery. The essential elements of Ca and Fe showed slight variations in the recovery rates, which
were 89.8% and 116.6%, respectively. The element with the lowest recovery was Te  (62.4%) .

2. Comparing Shanghai City, Shandong Province and Okayama City, Pb showed slightly higher values in
tap water in Okayama City. Al, Mn, Fe, Cu, Zn, As and Cd concentrations were higher in Shanghai City
and Shandong Province than in Okayama City. When comparing Sichuan Province and Okayama City, Cu
and Pb showed high values in tap water in Okayama City, but concentrations of Al, Fe, Zn, and As were
high in Sichuan Province. However, in both cases, the average value of tap water in Japan and China did
not exceed Japanese water quality standards.

3. Among the elements in China's tap water, the elements that exceeded Japanese water quality standards
were As (Dongying City), Mn (Shanghai City), and U (Dongying City).

4. The average values of Al, Mn, Fe, Cu, Zn, As, Cd, and Pb concentrations of drinking water in Myanmar
were all higher than Okayama City. Among these elements, the average values of Al, Mn, Fe, and As
concentrations exceeded the water quality standards for Japanese tap water. Comparing the groundwater
from the shallow well with the groundwater from the deep well, the As concentration in the groundwater
from the shallow well was high and the As concentration in the groundwater from the deep well was low.

Keywords : Essential element, Toxic element, drinking water, ICP-MS



