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Dioxins in water at water purification plants of Osaka city
Takanori SAKIYAMA, Toshiki TOJO

Abstract

We were monitoring the concentration of dioxins in the water at three water purification plants (Kunijima,
Niwakubo, Toyono) in the Osaka Municipal Waterworks Bureau in FY.2000-2017. The concentration of dioxins
wasin therange of 0.031-1.8pg-TEQ/L in raw water and 0.00030-0.0076pg-TEQ/L in purified water. The removal
rate of dioxins (TEQs) by the water purification treatment is almost 100% (94-100%) in any water purification
plant, and the safety of tap water in Osaka city was confirmed. Furthermore, in order to clarify the elimination
degree of dioxins in the water purification process, we also investigated coagulation treated water and rapid sand
filtration water. As result, we found that dioxins in untreated water were removed 92% by only coagulation
treatment and 97% after rapid sand filtration treatment. In the coagulation treatment process, the removal rate of
lower chlorinated isomers was dlightly low. In particular, removal rates of tetra- and penta-chlorinated Co-PCBs
(IUPAC# 77,81, 126, 105, 114, 118, 123) were about 75-80%, but there was removed to 93% over after the rapid
sand filtration treatment process. In the purification treatment process, the removal rates of 1,2,7,8-TeCDF and
2,3,7,8-TeCDF tended to be lower.

Key words: PCDDs, PCDFs, Co-PCBs, water purification plant, Osaka city
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1. (TEF)

PCDDs WHO-1998  WHO-2006  PCDFs WHO-1998  WHO-2006  Co-PCBs WHO-1998  WHO-2006
2,3,7,8-TeCDD 1 1 2,3,7,8TeCDF 01 01 hon-ortho PCBS
1,2,3,7,8-PeCDD 1 1 1,2,3,7,8-PeCDF 005 003 3,3,44-TeCB (#77) 00001 00001
1,2,34,78HxCDD 01 01 2,34,78-PeCDF 05 03 344 5TeCB (#81) 00001 00003
1,2,3,6,7,8-HxCDD 01 01 1,2,3.4,7,8-H¥CDF 01 01 33,44, 5-PeCB (#126) 01 01
1,2,3,7,89-HxCDD 01 01 1,2,3,6,7,8-HXCDF 01 01 3,3,44,5,5-HxCB (#169) 001 003
1,2,34,6,7,8HpCDD 001 001 1,2,3,7,8,9-HXCDF 01 01 mono-ortho PCBS
ocDD 00001 0.0003 2,34,6,7,8-HXCDF 01 01 2,3.3,4,4-PeCB (#105) 00001 000003
1,2,3,4,6,7,8-HpCDF 001 001 2,344 5-PeCB (#114) 00005 000003
1,2,3.4,7,89-HpCDF 001 001 23,44, 5-PeCB (#118) 00001 000003
OCDF 00001 00003 2,344, 5-PeCB (#123) 00001 000003
233,44, 5-HxCB (#156) 00005 000003
2,33,44,5-HxCB (#157) 00005 000003
2,3,4,4,5,5-HxCB (#167) 000001 000003
2,33,4,4,55-HpCB (#189) 00001 000003

( 12 1 15

) TEF (WHO-1998) 2 i
20 "
( 20 4 1)
TEF (WHO-2006) 3 (
D 2-1 2-2
TEF 12~29
0.40 pg-TEQIL (
12 TEF
0.11~ 1.8 pg-TEQIL) 0.34 pg-
TEQIL ( : 0.074~1.1 pg-TEQ/L)
<
) 053 pg-TEQIL (  : 0.031~1.1 pg-TEQ/L)
2-1.
12 13 14 15 16 17 18 19 20 21
w29 | @213 | ws-29 | @29 |aws—129| @1-10 |auer-123| @629 | @2 | @92-x | @a-m (92~9 (911~9
018 | 031 | 033 | 040 | 015 | 059 | 090 | 024 | 036 | 025 | 017 | 053 | 032
5 015 | 026 | 017 | 056 | 016 | 046 | 11 | 028 | 037 | 020 | 0074 | 033 | 027
L
~ (2600%%) 028 | 032 | 093 | 0070 | 098 | 090 | 11 | 024 | 050 | 079 | 052 | 024
5 .
& 0.12 0.28 0.27 0.63 0.12 0.68 0.97 0.54 0.32 0.32 0.34 0.46 0.28
0.18 0.31 0.33 0.93 0.16 0.98 11 11 0.37 0.50 0.79 0.53 0.32
0.031 0.26 0.17 0.40 0.070 0.46 0.90 0.24 0.24 0.20 0.074 0.33 0.24
0.0019 | 0.0035 | 0.0012 | 0.0026 | 0.0016 | 0.0022 | 0.0024 | 0.0028 | 0.0036 | 0.0026 | 0.0030 | 0.0076 | 0.0021
- (<0.0024) | (<0.0042) | (<0.0018) | (<0.0037) | (<0.0023) | (<0.0040) | (<0.0031) | (<0.0038) | (<0.0041) | (<0.0031) | (<0.0035) | (<0.0077) | (<0.0035)
- 0.00044{0.00092]0.00071{0.00018[0.00040] 0.0013 [0.00017[0.00050|0.00072]0.00075|0.00099[0.00032]0.00016
g (<0.0012) | (<0.0018) | (<0.0014) | (<0.0015) | (<0.0011) | (<0.0030) | (<0.0013) | (<0.0018) | (<0.0014) | (<0.0014) | (<0.0015) | (<0.0012) | (<0.0016)
= 0.0012 | 0.0010 |0.00085]0.00055|0.00030] 0.0041 |0.00059| 0.0013 | 0.0009 | 0.0019 | 0.0024 | 0.0018 [0.00048
g (<0.0019) | (<0.0019) | (<0.0013) | (<0.0020) | (<0.0012) | (<0.0046) | (<0.0019) | (<0.0023) | (<0.0015) | (<0.0025) | (<0.0025) | (<0.0021) | (<0.0019) |
~ 0.0012 0.0018 0.00091 0.0011 0.00078 0.0025 0.0011 0.0015 0.0017 0.0018 0.0021 0.0032 0.00091
0.0019 0.0035 0.0012 0.0026 0.0016 0.0041 0.0024 0.0028 0.0036 0.0026 0.0030 0.0076 0.0021
0.00044 | 0.00092 | 0.00071 | 0.00018 | 0.00030 0.0013 0.00017 | 0.00050 | 0.00072 | 0.00075 | 0.00099 | 0.00032 | 0.00016
9 | 99 | 99 | 9 | 99 | 9 | 100 | 98 | 9% | 9 | 9 | 99 | 9
—
S 99 | 99 | 9 | 100 | 99 | 99 | 100 | 9 | 100 | 9 | 98 | 100 | 9
94 | 99 | 100 | 100 | 98 | 100 | 100 | 100 | 9 | 100 | 100 | 100 | 99
97 9 9 100 9 9 100 9 99 29 99 9 99
99 9 100 100 99 100 100 100 100 100 100 100 99
94 99 99 99 98 99 100 98 99 99 98 99 99
1 19 (TEQ) TEF(WHO,1998) 20 TEF(WHO,2006)

]
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- 0.00079]0.00045/0.00023] 0.0019| - - - - 0.00064
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(pglL) (pa-TEQ/L) (%)
PCDDs PCDFs | Co-PCBs Tota
PCDDs PCDFs|Co-PCBYg Total | PCDDs | PCDFs |Co-PCBs| Totd TEQs TEQs TEQs TEQs
190 18 170 370 0.33 0.19 0.074 0.59 - - - -
0.013 | 0.0079 | 0.0060 | 0.027
15 80 | 091 20 29 (<0.0081) 96 96 92 95
0.0092 | 0.0013 | 0.0011 | 0.012
( 27 | 013 34 6.2 (<0.0017) 97 99 99 98
0.00050 | 0.0011 | 0.00057 | 0.0022
0.12 | 0.10 1.2 14 (<0.0016)  (<0.0018) (<0.0040) 100 99 99 100
0.22 0.087 0.024 0.33
120 | 75 54 180 (<0.34) - - - -
0.0099 | 0.0045 | 0.0035 | 0.018
19 6.5 | 0.60 13 20 (<0.0046) 96 95 85 95
0.0079 | 0.0013 | 0.0014 | 0.011
40 | 021 6.7 11 (<0.0014) 96 99 94 97
0.00011 | 0.00014 | 0.000077 | 0.00032
0.11 |0.015| 018 | 0.30 (<0.00069) | (<0.00039) | (<0.000082)| (<0.0012) 100 100 100 100
310 24 220 550 0.49 0.22 0.088 0.79 - - - -
20 30 20 43 75 0.036 | 0.016 | 0.013 | 0.065 93 93 85 92
0.0055 | 0.0019 | 0.0023 | 0.0097
50 | 0.21 8.2 13 (<0.0088) | (<0.0020) (<0.010) 99 99 97 99
0.0016 |0.00058 | 0.00021 | 0.0024
041 | 0.038| 0.63 11 (<0.00069) (<0.0025) 100 100 100 100
95 94 88 94
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