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Abstract

A corrosion inhibitor means water treatment chemicals added to water supply pipes,
to prevent the drinking water from contamination caused by the release of heavy metals
in water supply pipes. This study was conducted with 10 kinds of phosphate corrosion
inhibitor, for the analysis of contents and 4 heavy metals(Pb, Cd, Hg, As). As the
result, 10 kinds of phosphate corrosion inhibitors were evaluated within standard. Also,
we analyzed the drinking water quality standard(27 items) and the total phosphorous
(T-P) concentration for the drinking water dissolved the corrosion inhibitors. The 27 item
tests for drinking waters were within standards and T-P concentration was 2.342-2.909
mg/L. Therefore, the corrosion inhibitor used below the corrosion inhibitor standard
concentration 10 mg/L will not be harmful to human body.
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Table 1. Classification and content standard of corrosion inhibitors

Classilication Properties Content %

P>0s:. is main ingredient, o )
i ) 33-83%+2 (as P:0;).
Solid state in room temperature

Nol
P20s, is main ingredient.
o o _ 11-62%22 (as P20s),
Liguid state in room temperature.
510y is main ingredient. R o
1 o . 64-75%+2 (as Si0s).
Solid state in room temperature
No2 -
Si0z is main ingredient. ) y
2 . : 13-30%+2 (as Si02.).
Liquid state in room temperature.
. P05 & Si0z are main ingredients. e o
1 i ) 58-79%=2 (as P20s;+310:)
Solid state in room temperature.
No3

P20s & Si0: are main ingredients. ) o
2 . , 12-46%12(as P205+8i0s).
Liguid state in room temperature.

Table 2. The purification test standard of corrosion inhibitors

Classification As Pb Cd Hg ptl

Classified Nol 2mg/ £ | 15mg/e | 2mg/e | 0.2meg/ e | 5.8-9.4
Classified No2 2mglf | 15mg/ ¢ | 2mg/ e | 0.2mg/e | 10.5-12.0
Classified No3 2mg/ ¢ | 15mg/é | 2mg/ ¢ 0.2mg/ ¢ | 5.8-12.0
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Table 3. Analytical results of phosphate corrosion inhibitors

Content (%) pll Cd Ph As Ig
Standards 53-83 5.8-94  2mg/solst 15mg/#eld  Zmg/eeld 0.2mg/ £0]8}
Sample-1 64.3 6.34 ND 0.76 ND ND
Sample-2 67.2 6.31 ND 0,64 ND ND
1513 Sample-3 63.6 6.64 ND 0.62 ND ND
Sample-4 61.4 6.95 ND ND ND ND
Sample-h 65.4 6.03 ND 0.57 ND ND
Standards 11-62 5.8-94  2mg/2oldt 1omg/fol3t 2mg/loldt 0.2me/ ¢ 0]3}
Sample-6 21.3 7.18 ND ND ND ND
Sample-7 25.4 6.78 ND ND 0.8217 ND
1525 Sample-8 23.6 7.16 ND ND ND ND
Sample-9 19.2 7.66 ND ND ND ND
Sample-10 25.0 7.18 ND ND 0.843 ND
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Table 4. Analytical results of phosphate corrosion inhibitors in tap water

KMnOy

Sample Color Turbidity NHs-N NOs-N pH  CI consumption Hardness 804 R.S8 ABS  As CN
Sf,a“d,a”d 51 INTU L 054 104 8T as00 104 3000 2000 5000 054 0.050 0.01)

mg/1) 8.5

BW 1 0.06 0.14 29 74 15 1.7 68 14 7 ND ND ND
s-1-10 1 0.07 0.08 287 7.3 14 15 55 13 104 ND ND ND
s-1-50 1 0.02 0.14 288 72 14 1.5 60 13 152 ND ND ND
5-1-100 1 0.04 0.10 291 7.1 15 1.6 65 13 211  ND ND ND
52=10 1 0.02 0.08 287 174 14 1.7 a7 13 104 ND  ND ND
5-2-50 1 0.02 0.0 287 74 14 15 59 13 134  ND ND ND
$-2-100 i 0.02 0.11 287 7.2 14 1.6 58 13 239 ND ND ND
5-3-10 1 0.02 0.09 289 73 14 1:3 61 13 101 ND ND ND
s-3-50 1 0.02 006 291 72 14 1.4 a7 13 158 ND ND ND
§-3-100 1 0.13 0.08 291 71 14 1.7 65 13 213 ND ND ND
s-4-10 1 0.02 0.09 290 74 14 1.6 a7 13 142 ND XD ND
5-4-50 1 0.20 0.08 290 7.2 14 L5 54 13 142 ND ND ND
5-4-100 1 0.47 012 291 7.2 14 143 61 13 225 ND ND ND
5510 1 0.02 0.18 289 74 14 1.1 62 13 108 ND ND ND
5-5-30 1 0.02 0.05 289 73 14 1.5 63 13 155 ND ND ND
$-5-100 1 0.02 0.12 297 1.5 15 1:5 64 13 94 ND ND ND
s=6-10 1 0.02 0.12 297 75 15 14 63 14 108 ND ND ND
5-6-50 1 0.02 011 297 7.1 15 1.7 a7 14 485 ND ND ND
s-6-100 1 0.04 0.08 297 1.1 15 1.5 48 14 100 ND ND ND
s=T-10 1 0.02 0.10 297 74 15 1.4 64 14 420 ND ND ND
s=7-50 1 0.03 0.11 297 70 15 L. 56 14 130 ND ND ND
§-7-100 1 0.03 0.16 297 69 15 1.2 47 14 231 ND ND ND
s-5-10 1 0.02 .18 2095 7.3 15 149 61 14 67 ND ND ND
$-8-50 1 0.04 012 298 7.2 15 1.3 57 14 113 ND ND ND
s-8-100 1 0.04 0.09 297 70 15 12 42 14 213 ND ND ND
5-9-10 1 0.04 0.12 297 74 15 1.5 64 14 95 ND ND ND
5-9-50 1 0.02 0.11 297 173 15 1.7 55 14 127 ND ND ND
5-9-100 1 0.0 0.12 297 7.1 15 1.7 45 14 189 ND ND ND
5-10-10 1 0.08 009 297 73 15 L7 a8 14 113 ND ND ND
s-10-50 1 0.04 0.10 297 70 15 13 49 14 169 ND ND ND
5-10-100 1 0.03 0.10 298 6.9 15 1.3 36 14 246 ND ND ND
# ND : Not Detected Continued
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Sample Ile Se F Fe Mn Cr™ 7n Cu Pb Cd Al B
bt(f;;,ﬁd 00011 001 150 03L 03L 005l 11 1L 0051 00050 02} 03!

BK ND ND ND O ND O ND  ND 0027 0040 ND ND ND ND
e-S010 N\D ND ND ND ND ND 0031 0066 ND ND 002 ND
5~1-50 \D ND ND 0054 ND ND 0057 005 ND ND 009 ND
$-1-100 ND  ND  ND 0081 ND  ND 0059 0048 ND XD 0.4 ND
ST w0 ND ND ND ND ND 005 0030 ND ND ND ND
5-2-50 ND  ND ND  ND  ND  ND 0039 003 ND ND 005 ND
5-2-100 ND ND  ND  ND  ND  ND 0051 0045 ND ND 011 ND
310 \p ND ND ND ND  ND 0029 003 ND ND XD ND
$-3-50 N\D ND ND 0050 ND ND 0093 0058 ND ND 008 ND
&-3-100 \D  ND ND  ND  ND  ND 003 005 ND ND 014 ND
5-4-10 ND ND  ND  ND  ND  ND 0030 0033 ND XD 002 ND
5-4-50 ND  ND ND 0058 ND  ND 0038 0037 ND ND 016 ND
s-4-100 ND  ND ND 0084 ND ND 0047 0045 ND ND 015 ND
s-5-10 \0 ND ND ND ND ND 0023 004 ND ND ND ND
5550 N\D ND ND ND ND  ND 0047 0035 ND ND 009 ND
5-5-100 \D ND  ND  ND  ND  ND 0022 0042 ND ND ND ND
56-10 ND ND  ND O ND O ND  ND 0033 0033 ND ND ND ND
5650 ND ND ND ND  ND  ND 0045 0044 ND ND ND ND
+-6-100 \D ND ND ND ND ND 0074 0053 ND ND 002 ND
§-7-10 N\D ND ND ND ND  ND 0024 0030 ND ND ND ND
5750 N\D ND ND ND ND  ND 0038 003 ND ND ND ND
5-7-100 ND ND  ND  ND ND  ND 0044 0038 ND ND 002 ND
5-8-10 ND 0009 ND ND ND  ND 0024 003 ND ND ND ND
5-8-50 \D ND ND ND ND ND 0038 0038 ND ND ND ND
$-8-100 \D ND  ND  ND  ND  ND 0042 0041 ND ND 0.02 ND
$-9-10 ND ND ND  ND  ND  ND 002 0032 ND ND ND ND
5-0-50 \D ND ND ND ND ND 0045 0042 ND ND ND ND
5-9-100 ND  ND  ND  ND  ND  ND 0044 0050 ND ND 002 ND
5-10-10 ND ND ND ND  ND  ND 0032 0042 ND ND ND ND
5-10-50 w0 ND ND ND ND ND 0074 0077 ND ND ND ND
<10-100 ND 0009 ND ND ND ND 0046 0051 ND ND ND ND

# ND : Not Detected
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