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Analysis of Drinking Water and Purified Water

Yutaka MIZUTA¥*, Jun TSUJII*, Yukimi MARUYAMA¥*, Takayuki MURAKAMI*, Mitsuhiro YAMAZAKI*
and Susumu INDE*
*Tokyo Customs Laboratory
2-56, Aomi , Koto-ku ,Tokyo 135-8615 Japan

Drinking water such as mineral water and purified water such as distilled water are classified into
different subheadings in the Customs Tariff Schedule. The quality of 41 kinds of water, including

drinking and purified water, was studied for the purpose of their classification. Electrical conductivity

and residue on evaporation were measured, and the contents of inorganic electrolytes were determined

by ion chromatography and ICP-atomic emission spectroscopy. The data showed a clear difference

between the water that had been purified either through distillation or through reverse osmosis, and

untreated water. This was demonstrated more exactly by multivariate analysis of the data, such as

cluster analysis and principal component analysis.
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Table 1 Samples of water

MRS DA

Type of water Country of Number of | Sample No.
origin brands

Purified water Japan 6 No.1 ~6
Bottled water (BW) Japan 5 No.7 ~ 11
Natural water (NW) Japan 1 No.12
Mineral water (MW) Japan 1 No.13
Natural mineral water (NMW) Japan 7 No.14 ~ 20
Natural mineral water (NMW) France 4 No.21 ~24
Natural mineral water (NMW) England 2 No.25, 26
Natural mineral water (NMW) Italy 2 No.27, 28
Natural mineral water (NMW) Belgium 2 No.29, 30
Natural mineral water (NMW) US.A 2 No.31, 32
Natural mineral water (NMW) Norway 1 No.33
Bottled water (BW) U.S.A 1 No.34
Bottled water (BW) Canada 2 No.35, 36
Deep sea water Japan 4 No.37 ~ 40
Tap water *’ Japan 1 No.41

*) Tap water is taken from Tokyo Customs Laboratory.
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Table 2 Electric Conductivity and IC result

Sample Sample EC Na" K~ Mg Ca¥' F CI'  NO; SO,” HCOy
No. mS/m mg/l

1 Purified01 0.03 n.d. nd.  0.07 0.2 n.d. n.d. n.d. nd. <25
2 Purified02 0.06 n.d. nd. 009 0.21 n.d. n.d. n.d. nd. <3.0
3 Purified03 0.11 n.d. nd. 006 022 nd n.d. n.d. nd. <3.0
4 Purified04 0.11 nd. nd 007 0.17 0.008 n.d. n.d. nd. <2.0
5 Purified05 0.18 n.d. nd. 007 019 nd n.d. n.d. nd. <3.0
6  Purified06 0.11 n.d. nd. 005 0.14 nd n.d. n.d. nd. <3.0
7  JAP-BWOI(RO) 0.1 0.042 nd. 005 016 nd 0015 nd n.d. 7.3
8 JAP-BW(2(RO) 0.11 nd. nd 007 032 nd 0005 nd nd. <3.0
9 JAP-BWO3(RO) 0.22 nd. nd 008 049 0.009 0.009 0.057 n.d. 4.3
10  JAP-BWO04(RO) 0091 1.7 nd. 008 027 0.043 027 073 0.18 159
11  JAP-BWO5(RO) 1.3 2.1 nd. 021 072 0.025 0.51 1.4 035 6.1
12 JAP-NWO01 31.8 632 045 084 79 036 13 266 176 118
13 JAP-MWO01 28.4 12 0.9 53 33.6 1.8 32 051 655 796
14 JAP-NMWO01 7.4 46 071 2.5 72 027 049 0.82 1.4 41.6
15 JAP-NMWO02 5.4 49  0.67 1.2 4.6 0043 0.55 1 1.5 30
16 JAP-NMWO03 23.3 165 014 46 212 028 156 79 16.6  80.8
17  JAP-NMWO04 17.3 3.1 0.32 1.4 255 0.022 29 3.1 3 91.8
18  JAP-NMWO05 20.1 10.4 1.3 7 17 0.3 10.3 8.9 175 643
19 JAP-NMWO06 6.7 3.5 0.34 1.1 8.1 0.035 21 0.3 5.8 275
20  JAP-NMWO07 7.6 39 037 089 95 016 26 2.3 43 288
21 FRA-NMWO01 57 72 036 256 713 0.11 5.9 3.1 11.5 335
22 FRA-NMWO02 19.6 11.3 5.7 8 11.1 031 144 59 76 704
23 FRA-NMWO03 61.4 7.9 3.7 21 848 0.14 34 n.d. 140 260
24  FRA-NMW04 76.2 9.7 n.d. 54 136 0.063 26.1 nd 354 343
25 ENG-NMWO01 22.6 5.3 042 82 285 0.045 57 0487 6 129
26 ENG-NMWO02 31.1 219 049 124 226 0.1 13.6 nd. 5.7 159
27 ITA-NMWO01 201 71.7 83 619 267 033 157 5.3 18.9 1154
28 ITA-NMWO02 141 426 0.79 587 169 055 651 0.56 540 171
29 BER-NMWO01 5.1 3.1 0.25 1.3 42 0.036 54 1.3 3.6 12.2
30 BER-NMWO02 36.6 2.6 n.d. 4.2 65 0.025 33 3.6 16.8 214
31 USA-NMWO01 11.6 11.1 1.2 5.1 6.2 023 083 0.35 1.8 673
32 USA-NMW02 10.1 42 2 3.7 10.2  0.021 1 048 037 612
33 NOR-NMWO01 261 448 114 347 248 079 821 nd. 13.8 245
34 USA-BWOI 6.5 3.6 046 1.7 63 0023 26 092 44 245
35 CAN-BWOI 0.3 0.5 nd. 006 043 nd 009 0.08 0.071 <3.0
36 CAN-BWO02 0.58 021 nd.  0.16 1 nd. 015 023 062 <30
37 Deep Sea0l 51.1 853 2.9 4.7 2.1 n.d. 165 n.d. 8.7 6.1
38 Deep Sea()2 60.5 16.6 096 49.8 13 024 142 065 73.1 398
39  Deep Sea03 78 23 152 557 183 0.047 248 nd. 537 <3.0
40 Deep Sea04 73.2 19.5 0.55 605 167 029 172 0.68 86.1 373
41  Tap Water 32.8 158 26 55 221 0.18 6.9 13.3 42 39.8
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Table 3 Average electric conductivity of each groups of water

Average Electric Conductivity
(mS/m, 25°C)
Purified water (No.1~6) 0.1
Purified drinking water (No.7~11, 35, 36) 0.51
Japanese drinking water  (No.12~20) 16.5
Foreign drinking water  (No0.21~33) 51.8
Deep sea water  (No0.37~40) 65.7
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Table 4 Dry residue after evaporation

Sample  Sample Dry residue Sample  Sample Dry residue
No. after No. after
evaporation evaporation
mg/l mg/l
12 JAP-NWO1 218 26 ENG-NMW02 171
13 JAP-MWO01 177 27 ITA-NMWO1 1301
14 JAP-NMWO01 92 28 ITA-NMWO02 1101
15 JAP-NMWO02 79 29 BER-NMW01 36
16 JAP-NMW03 40 30 BER-NMWOQ2 246
17 JAP-NMW04 107 31 USA-NMWO01 131
18 JAP-NMWO05 116 32 USA-NMW02 116
19 JAP-NMW06 34 33 NOR-NMWO01 1427
20 JAP-NMW0(7 44 34 USA-BWO01 33
21 FRA-NMWO01 362 37 Deep Sea0l 280
22 FRA-NMWO02 143 38 Deep Sea02 563
23 FRA-NMWO03 444 39 Deep Sea03 651
24 FRA-NMW04 547 40 Deep Sea04 668
25 ENG-NMW01 117 41 Tap Water 205
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Fig. 1 Anion Chromatogram of Purified01 (No.1) : distilled
water for HPLC
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Fig. 2 Cation Chromatogram of Purified01 (No.1) : distilled
water for HPLC
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Fig. 4 Cation Chromatogram of JAP-BW03 (No.9)
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Fig. 5 Anion Chromatogram of ITA-NMWO01 (No.27)
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Fig. 8 Cation Chromatogram of Deep Sea03 (No.39)

Table 5 ICP result

Sample Sample Al B Ca Cu Fe Mg Mn Na Zn

No. mg/l
4 Purified04 n.d. n.d. n.d. n.d. 0.001 0.004 n.d. 0.009 n.d.
10 JAP-BW04(RO) n.d. 0.03 0.058 0.003 n.d. 0.022 n.d. 1.46 0.002
13 JAP-MWO1 0.027 0.004 38.6 0.001 0.001 5.58 0.013 12.7 0.022
16 JAP-NMWO03 0.007 0.021 234 n.d. n.d. 4.49 0.0002 16.6 n.d.
17 JAP-NMW04 0.01 n.d. 29.0 n.d. n.d. 1.28 n.d. 3.01 n.d.
22 FRA-NMW02 n.d. 0.0003 11.9 n.d. n.d. 8.24 0.001 12.0 n.d.
33 NOR-NMWO01 0.027 0.51 26.5 0.001 0.005 33.8 0.044 459 n.d.
34 USA-BW01 n.d. 0.003 6.30 n.d. n.d. 1.61 n.d. 3.22 0.001
36 CAN-BWO02 0.042 0.021 0.58 0.001 0.007 0.059 0.0012 0.18 n.d.
39 Deep Sea03 0.005 1.60 16.5 n.d. 0.001 57.1 n.d. 242 n.d.
40 Deep Sea04 0.007 0.10 17.0 0.001 n.d. 59.7 0.0005 20.7 0.002

41 Tap Water 0.024 0.07 27.9 0.004 0.006 5.96 0.0002 22.7 0.011
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Fig. 9 Stiff diagram of JAP-NMWO04 (No.17)
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Fig. 10 Stiff diagram of JAP-MW01 (No.13)

Fig. 11 Stiff diagram of Deep Sea04 (No.40)
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Fig. 12 Dendrogram of Cluster Analysis
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Fig. 13 Scores of first and second principal components
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