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Aqueous Photolysis of the Organophosphorus Insecticide Carbofuran
Kyun Kim, and Yong-Hwa Kim (Environmental Toxicology Reseach Team, Korea Research Institute

Chemical Technology, Yusong, Taejon 305-306, Korea)

ABSTRACT : Photodegradation rates of carbofuran in aqueous solution were measured under various test
conditions mainly following the guidelines of U.S. EPA and OECD. Half-lives of carbofuran in distilled water
were 9.7 days, 3.3 days, and 1 hr under natural sunlight, SUNTEST with UV filter, and SUNTEST without
UV filter, respectively. Waters from a paddy field accelerated the decomposition by factor of 6. It was
confirmed that the use of SUNTEST could shorten the test period of photodegradation.
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Carbofuran

(2,3-Dibydro-2,2-dimethyl-7-benzofurany! methylcarbamate)
Fig. 1. Chemical structure of carbofuran.
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Fig. 2. UV spectra for the selection of quartz cell.
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Fig. 3. Photodegradation of PNA.
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Table 1. Photolysis of PNA/pyr

Sampling Time(min) PNA concentration, 10° M
0 83
10 46
20 29
30 16
40 13
50 11
60 06

Kp = 389 x 10°/min, t;» = 178 min, [pyr] = 00123 M, ¥ =
57 x 10°.
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Fig. 4. Photodegradation of PNAP.

Table 2. Photodegradation rate constant and half-life of PNAP

Condition KS(hr') o) r
SUNTEST(w/o UV filter) ~ 0.088 79 0.99959
'SUNTEST(UV filter) 0.045 154 099144
FIELD 0.027 259 099859

o 20 WA Belsls AS ¥ 9tk AR of
A%l Folde SUNTESTS ol8d Ahagel A 30
nm oJ5te] UV w35 ZAEAH 3 Aotk PNA actino-
meter®] quantum yielde Ao]x 57 x 10° 9& 7& 4 ¢

SIti{Table 1).

A
ua
&

Quantum yield = 0.437[Pyr] + 0.000282

Actinometer PNAP solution®] 323] 4
SUNTEST®)| UV filterS 22514 &2 7% 10
oF 50%7F BEaEgler, UV filterE B3 A9+ 3E3)

&7} of 2] ol LolEE & 4 UASIchTable 2). PNA,




F2A) Carbofuran®] 4Z3-%-3 175

pyridine
PNA
e
PNAP

E i /
< pyridine
o0
(o]
®
3
g
£
8
2
< U . I,

| i | S . 1 L | S S S|

2 4 6 81012 2 4 6 81012

Retention Time(min) Retention Time{min)

Fig. 5. Typical HPLG chormatograms of PNA and PNAP

In(Ct/Co)

@ SUNTEST(w/o filter)
O SUNTEST(UV filter)
Vv Field

] 5 10 15 20 25 30 35 40 45 50
Time(hr)

Fig. 6. Photodegrdation of carbofuran
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Fig. 7. Photodegradation of carbofuran in paddy water (w/o
UV filter).

Table 3. Photolysis rate constant and half-life of carbofuran

Condition KO wol) ¢ KK
Distilled water
SUNTEST
(w/o UV filter) 0.703 1.0 099%29 7.9
SUNTEST(UV filter) 00089 778 09959 020
Field 0.0030 2318 098138 011

Paddy water

SUNTEST (Sterilization) 0039 178 09985 086

SUNTEST

(w/o sterilization) 0050 140 09998 110

Field(Calcu.)
Sterilization 0.011 53.0 041
w/o Sterilization 0.014 41.7 052

" Calculated values.
" Photolysis rate constant of carbofuran/photolysis rate con-
stant of actinometer.
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