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Degradation of pesticides by chlorination on the process
of water treatment for drinking

Sadao WATANABE!?, Hitoshi UEMURA! and Kazuo MURAKAM I?

Synopsis
WATANABE, S., H. UEMURA (Kanagawa Ins. of P. H. Lab., 1-3-1 Shimomachiya , Chigasaki 253-0087, Japan) and
K. MURAKAMI (Tokyo Kasei University) . Degradation of pesticides by chlorination on the process of water treatment

for drinking.

Decomposition of 17 pesticides by chlorination was investigated, because 17 pesticides were detected in 2004 by

monitoring the Sagami River, which is the tap water souce. It classified them into six categories by decomposition

difficulties. Pesticides which belonged to the category to hardly degrade by chlorination were detected in the tap water in

2005, therefore these results obtained by the laboratory tests are able to apply to the field samples. The organophosphorus

pesticides such as diazinon and fenitrothion were detected in the raw water, on the other hand those oxons were detected

in the tap water. It was thought that these oxons were transformed from their originals by chlorination on the water

purification processes and considerably steady at the residual chlorine level of 1 mg/l or less.
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Fig.1 Profiles of the residual ratio of molinate in chlorination.
Chlorine concentrations added initially were as follows:
¢:6mg/l, B: 24mg/|, A:1.2mg/I
Table 1 Degradation of 17 pesticides by chlorination
Name (:Chlth::nsisciafli r;sattriuocr:: ubrye E Category
Simetryne Triazine E I
| Fenthion | organoptosphorous =) {1 |
______ Wolinate | Thiocarbamate | @I
’ Diazinon Organophosphorous (P=S) ir I 1
|___Fenitrothion | organophosphorous ¢=9) [ 1 |
Esprocarb Thiocarbamate ! i}
""" Thiobencarb | Thiocarbamate | @1 |
""" lprobenfos |  Organophosphorous (P=0) | W |
| Isoprothiolane | Other P m
| Flutolanil | Acidamid T v
""" Pretilachlor | Acidamd | v |
| Fenobucarb | Carbamate L v
"""" simzine | iiazine T
""" Bromobutide | Acidamid | v |
""" Mefenacet | Acid amid | v |
""" Gafenstrole | heidamd 4w ]
""" Carbofuran | Carbamate | v |

#1 Chlorine concentration : Chlorine was added at the level of
2. 4mg/| initially, and 1.4mg/l and 0.5 mg/l of chlorine were
detected 4 hours later and 48 hours later, respectively.

#2 Pesticide concentration : Each concentration of the pesticides
was at the level of ca. 0.1mg/l initially, except for the case of
carbofuran was at the level of Img/l.

*3 Category : Category was divided as follows: Elapsed time of
which the initial level of pesticide reduced to half.

I :within one minute, I : one minute~10 minutes, IO : 20 minutes
~10 hours, IV : 24 hours~48 hours,
decomposable by chlorination

V : over 48 hours, VI : not
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Fig.2 Relation between the reaction-rate constant k and the
chlorine concentrations
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Fig.3 Profiles of the residual diazinon and the formation of
diazinon-oxon in chlorination.
@ :diazinon, M :diazinon-oxon, A :sum of diazinon
and diazinon-oxon

0.00 B . . . . g * + +
0 min ITmin  2min  Smin  10min 30 min Zh 4h 24h 48 h

Time

Fig.4 Profiles of the residual fenitrothion and the formation of
fenitrothion-oxon in chlorination.
@ :fenitrothion, M :fenitrothion-oxon,
fenitrothion and fenitrothion-oxon
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Fig.5 Monitoring of diazinon, diazinon-oxon, fenitrothion and fenitrothion-oxon in 2005.
The sampling point of the river water is 1 km upper of the intake dam of samukawa in the Sagami River and that of the tap water is at
a water tap in Kanagawa Prefectural Institute of Public Health, which supply water from the Samukawa Drinking-Water Plant.
W fenitrothion, €p: diazinon, @: fenitrothion-oxon, A: diazinon-oxon
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