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Abstract

Photolysis experiments were conducted to investigate the stability of a new insecticide, [0,0-Diethyl

O-(1-phenyl-3-trifluoromethyl-5-pyrazoyl) thiophosphoric acid ester: KH-5023 under the various conditions.

In

the photolysis experiment, KH-502 was, after being added into the acetone or acetonitrile solution,

irradiated under the sunlight or UV lamp (300~350nm), where acetone or acetonitrile solution was varied

with water and Ozcontents and was treated with humic acid, rosebengal or tryptophan. Results for stability

and degradation pattern of KH-502 from the above experiment can be summarized as follows:

1.

The significant difference in KH-502 decomposition due to photolysis was shown for between KH-502s
irradiated at 300~ 350 nm and non-irradiated. KH-502 was photolyzed in the acetone by the sensitizing
effect, but was stable in the acetonitrile.

The degradation pattern of KH-502 in the photolysis was different as compared to that in the thermal
decomposition, and the decomposed products were O,0-Diethyl O-(1-phenyl-3-trifluoromethyl-5-py-
razoyl)phosphoric acid ester (KH-502 oxo form), O,S-Diethyl O-(1-phenyl-3-trifluoromethyl-5-pyra-
zoyl)phosphorothiolate(S-ethyl KH-502), 1-Phenyl-3-trifluoromethyl-5-hydroxy pyrazole (PTMHP) and
several unknown compounds.

Treatments of acetone or acetonitrile solution with humic acid, rosebengal or tryptophan revealed
no-sensitizing effect on the photolysis of KH-502. Dissolved oxygen in the acetone played as a co-
sensitizer with acetone competitively to enhance the photolysis of KH-502.

Treatments of acetone with humic acid or paddy soil water collected from fields decreased the
photolysis of KH-502.
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Table 1. Percentage of the unchanged KH-502 in the photolysis where KH-502 was under the various
conditions of acetonitrile media being subjected to light or without light treatment.

Conditions Unchanged KH-502 (%)
Moi-
Light sture % ANPL ANPS ANPHL ANPWL ANPRL ANPTL
a | %

0 9939+ 008 | B | 99.06+013 | A | 9930+006 | A | 9894+071 | A | 9961+ 011 | A | 9949+ 025 | A
With 5 9931+008 | B | 9838+091 | A | 9910+008 | A | 99.11+021 | A | 9926+037 | A | 9971+010 | A
light 30 9825+ 001 | A | 98684048 | A | 9948+ 039 | A [ 9766170 | A | 9923+004 | A | 99.16+024 | A

0 9927+022 | A | 9877+ 006 | A | 922+ 003 | A | 933+ 013 |AB( 9917001 | A | 9963+ 001 | A
Without 5 1931+014 | A 9824+045 | A | 9837107 | A [ 9890+045 | A | 99.08+006 | A | 953+ 067 | A
light 30 9721+ 148 | A | 9868+ 051 | A | 9910+£023 [ A [ 9968+ 004 | B | 9850+ 061 | A | 9930+001 | A

PValue 02903% 06745"° 02306 0.1974™ 0.0588* 08725™

a Each value is a mean and standard deviation of triplicate analysis
ANPL :  Acetonitrile, Pure Water, Lamp irradition ANPWL : Acetonitrile, Paddy water, Lamp irradition
ANPS :  Acetonitrile, Pure water, Sunlight irradition ANPRL : Acetonitrile, Pure water, Rosebengal, Lamp irradition

ANPHL:  Acetonitrile, Pure water, Humic acid, Lamp irradition ANPTL : Acetonitrile, Pure water, Tryptophan, Lamp irradition
§ : P-Value from the T-test by orthogonal comparisons between light and without light treatment.

¥ : Means within columns followed by the same letter are not significantly different based on the T-test at 5% significance level.
* : Significant at P<0.05

NS: Not significant.
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Table 2. Percentage of the unchanged where KH-502 was under the photolysis where KH-502 was
under the various conditions of acetone media being subjected to light or without light

treatment.
Conditions Unchanged KH-502 (%)
Moi-
Light \_Sture % APL APS APHL APWL ADL
a X
0 8584+100 | A | 6546+120 | A | 9160+175 | A 9659+ 0.71 A | 9193+077 A
With 5 9154+ 143 B 78.79+ 0.87 B 9770+ 0.88 A 9656+ 1.62 A 9790+ 0.06 B
light 30 9709+ 0.71 C 5937+ 540 A 9423+547 | A | 9891+ 051 B 9872+ 0.17 B
0 9544+ 0.17 A 86.79+ 545 B 9828+ 0.52 A 9786+ 1.02 A 9861+049 | A
Without 5 98.13+0.12 B 65.73+ 646 A 9876+ 0.73 A 9843+ 0.38 A 904+ 001 A
light 30 98.14+ 046 B 84.80+ 467 B 9896+ 001 A | 9885+028 A| 905+003 | A
P-Value § 0.0000*** 0.0110*** 0.0233*** 00160*** 0.0000***

a Each value is a mean and one standard deviation of triplicate analysis
Acetone, Pure Water, Lamp irradition
Acetone, Pure water, Sunlight irradition

APL
APS
APHL

Acetone, Pure water, Humic acid, Lamp irradition

§ : P-Value from the T-test by orthogonal comparisons between light and without light treatment.
# : Means within columns followed by the same letter are not significantly different based on the T-test at 5% significance level.
**. Gignificant at P<0.0001.

APWL : Acetone, Paddy water, Lamp irradition

ADL : Acetone, Pure water, N2 purge, Lamp irradition
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Figure 2. Proposed pathway of the KH-502 decomposition by photolysis.
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