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0.1 g 0.0001 g) ( ) 100 mL
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1.2
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40 C 5.0 mL 0.45 pm
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2550 - 190—700 nm
286.75 nm
1.3
0.5 mL 50 mL  .0.01 mol*L ™" . R
N 10.0 mg*L™' 100 mL 30 W (
40 cm) ( )
1.4
7C.15°C 27 C 10.0 mg*L™"
( US EPA) 7 pH 4.0.7.0 10.0
0.5 mL pH 50 mL 10 mgeL ™"
pH
2
2.1
10.0 mg*L ™" 18 C 30 min
1 >0.01 mol*L™'
> > > > .
9902.86 h  R*= 0.0011
330 nm 363 kJ*mol 286.75 nm
446 kJ*mol (253.7 nm 472 kJ'molfI)
8-11 . N N
286.75 nm
12
1
Table 1 The photo-degradation kinetics of butylene fipronil in different solvents under UV light
R? /h! /h
C, = 9.3593¢ ~0- 278t 0.9221 0.2578 2.69
0.01 mol+L™! C, = 9.5716e 024 0.9472 0.2594 2.67
C, = 9.8026¢ 01101 0.9578 0.1101 6.30
C, = 11.934¢ 01232 0.9786 0.1232 5.63
C, = 10.908e ~0- 4364 0.9551 0.4564 1.52
C, = 9.9955¢ "7x107% 0.0011 7x107° 9902. 86
2.2
0.5 mL 50 mL 10.0 mgL""

30 min
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2
Table 2 The photo-degradation kinetics of butylene fipronil in different solvents under sun light
R? /h! /h
C, =8.6879¢ ~0-24%3! 0.9269 0.2493 2.78
0.01 mol-L~! C, = 10.951¢ 02433 0.9747 0.2433 2.85
C, = 10.009¢ ~O- 0002 0.0024 0.0002 3466. 00
C,= 11.6¢ 701207 0.983 0.1207 5.74
C, = 10.024¢ =000 0. 0269 0. 0009 770.22
C, = 9.9682¢ ~0-0005¢ 0.0172 0.0005 1386. 40
1 2
400 nm—700 nm 400 nm 8% 300—400 nm
6% 13
0.01 mol-L™'
2.3
8
3 7C 15<C 4.22 h
0.54 h 15°C 27 <C 1.05 h 0.1 h.
3
Table 3 The photo-degradation kinetics of butylene fipronil at different temperatures under UV light
R’ /h-! /h
7 C C, = 10.743¢ 7001 0.9954 0. 0955 7.26
15 C C, = 13.872¢ 028! 0.9824 0.228 3.04
27 °C C, = 13.368¢ 0342 0. 9960 0.3492 1.99
2.4 pH
4 22 C pH
H* OH" H* OH"
4 pH
Table 4 The photo-degradation kinetics of butylene fipronil at different pH value under UV light
pH R? /h! /h
4.0 C, = 13.06e "2t 0.9515 0.2709 2.56
7.0 C, = 16.142¢ 7031 0.9841 0.3211 2.16
10.0 C, = 13.634¢ 027! 0.9776 0.2873 2.41
2.5
- 1(a)
9.422 min+10. 633 min 12.514 min 3
3 3

14-16
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Fig.1 GC-MS TIC of butylene fipronil under UV light( a) and MS at 10. 633 min( b)
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Cl
@
m/z 213 ©) C—N F;C ;m/z255 @
Cl
Cl N cN
C—N . s—C m, FiC N
Cl
@) C—C m,
Cl
N
FiC N —CN m =m;/m, " m/z
Cl
m’~ =279%/305 =255. m/z 436 € C—N

Cl
CN o
lF;C @S/O } m/z 367
ClNu \CF3



950 30

Cl
N CN N CN
F,C .
@ ©® S/O ; 5®/ rm/z 351
by \CF3 CIER
Cl
CN
m/z 367 F5C @
; S/)
Cl
Cl
N CN
R @i 5 10. 633 min
/
S®
Cl
- . 10. 633 min
1( a) 12.514 min 3( a)
70 eV m/z55-m/z213.m/z 297 .m/z 359
m/z 374
H,C @ CH,
m/iz5 @  C—N \W ‘m/z 213
CH,
Cl
@ C—N F5C / @\> ‘m/z 374
Cl
Cl
CN
F,C Né/
@
C—S a \u
CH,
1( a) 9.422 min 3(b)
70 eV m/z55-m/z213.m/z 442 m/z 427
.m/z 55 m/z 213 m/z 442 —S
4 C C—S —C —S ©®
Cl
CN
ey
4 —C ' NH, CF
H;C\”)
cH,
443 m/z 442 m/z 427 70 eV
3@ —NH, 5 —C
Cl
CN
F,C N
m/z 427 .
CF,

al
ch, fi,C



951

[}

f=1

j=1

f=4

f=1
1

[}

f=1

j=1

f=4

f=1
T

10000 |-

55

17 629 89 1189 149 179.8 208 235.9262.8 297 333.9 374

3

H+

OH"

213

m/z

FC

(c) Cl
N CN
N
g CF,

NH,

4

297

374

359

25000

20000

15000
:id

13
10000

5000

12.514 min( a)
Fig.3 MS of butylene fipronil under UV light at 12.514 min and 9. 422 min of GC-MS TIC
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Fig.4 Photo-degradation product of butylene fipronil
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STUDY ON PHOTO-DEGRADATION OF NEW PESTICIDE
BUTYLENE FIPRONIL

CAO Weigiang'® LU Fei’ YU Youjun® WU Yunpu’ SHE Yongxin' WANG Jing'
(1. Key Laboratory of Agro-product Quality and Safety( Institute of Quality Standard & Testing Technology for Agro-Product
Chinese Academy of Agricultural Sciences) Beijing 100081 China; 2 Huizhou Exit-Entry Inspection and Quarantine Bureau
Huizhou 516006 China)

ABSTRACT

A method was developed for the determination of butylene fipronil residues in aqueous solution with
liquid-liquid extraction and gas chromatography/mass spectrometry ( GC/MS) in order to investigate the
photo-degradation dynamic of butylene fipronil in different solutions under ultraviolet( UV) light and sun light.
The results of the study showed that the photo-degradation of butylene fipronil could be described by first-order
kinetics in water 0.01 mol*L ~'CaCl, solution methanol ethyl acetate and hexane under UV light. The half
life of photo-degradation was 2.69 h 2.67 h 6.30 h 5.63 h and 1.52 h respectively at 27 “C. But it hardly
degraded in acetone. The effect of light source temperature and pH value on degradation rate was also
studied. The results showed that the photo-degradation rate under UV light was faster than that under sun
light photo-degradation rate were accelerated with temperature but slowed when pH value was increased or
decreased. Three photo-degradation products of butylene fipronil were indentified with ( GC/MS) .

Keywords: butylene fipronil liquiddiquid extraction GC-MS half life photo-degradation products.



