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Study on photo-degradation of new pesticide bifenazate
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Abstract; The UV lamp and xenon lamp as light source, research photochemical degradation
dynamics of bifenazate. HPLC-DAD was used for the qualitative and quantitative analysis, and
GC-MS was used to carry on preliminary inference on the photodegradation products. When
irradiated with ultraviolet lamp, the half-life of bifenzate is 3. 6—7. 67 min, 3. 64—10. 30 min,
16. 31—26. 45 min, 23.02 min in n-hexane acetonitrile, acetone, and water, respectively. When
irradiated with xenon lamp, the half-life is 0. 36—0. 53 h, 0.91—1.30 h, 1.50—2.53 h, and
5.02 h in n-hexane acetonitrile, acetone, and water, respectively. The order of photo chemical
degradation rate in different solvents is hexane > acetonitrile > acetone > water. The major
degradation pathways of bifenazate are oxidation reaction and hydrolysis reaction. The main factors to
affect the degradation rate are the light source and the type of solvent. Bifenazate concentration also
has some impact.

Keywords: bifenazate, high performance liquid chromatography, gas chromatography mass

spectrometry, photochemical degradation, photodegradation products.
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2R 280 CLREA 10 min. BERHFEROR EE B R] R 14. 832 min( &1 2).
— 14.834
~ 1 | 1 1 1 | | L R — L L
4.00 6.00 8.00 10.00 12.00 14.00 16.00 18.00 20.00 22.00 24.00
t/min
258.1 300.1
- 199.1
L 152.0
~ 43.1
~ 102.0
- 127.0
Lol e 1l .||||| wade il ol 1721 Ay 2250 1 ! 1
40 60 80 100 120 140 160 180 200 220 240 260 280 300



2 1 AR BT AR 2GR IR (0 e Al 2 e i 337

1.5 it&
FIA SEEO RO B BT M 2R FH 22 457 ( Marquardt) U715 B 28 TG 4 O fie 7k 22 1R 06 85 1 9 1
— RIS .
C,= Cype'™ ™
K, Co I C o3 AR A AT IR BE I ¢ I 20 g A 247 A SR A VA B e kg e o 3 50 %o 2 9 3 UK
B AR (T, ,) R
T, =In2/k =0.693/k

2 #R51HE

2.1 AN[RIDGTEXT SR ik 3 1) 52 i)

FELAMEIR ST A S0 B AR T a0 IR Cbe S IR KR 2R AN IR 60 min 34 AT R fiF
90% VU I, Y2 W43 51k 3. 60—7. 67 min 3. 64—10.30 min . 16.31—26. 45 min F1 23. 02 min; I it
KTOCHE P 6 h Ja iR I3A3 95% | CR/KIAW 12 h BEMERA 75% 6l W50 5124 0. 36—
0.53 h,0.91—1.30 h,1.50—2.53 h F15.02 h. 7E R MR ST ORPHERAE 4 ARl YR s RE.

R IR SR 0 25 S SO BT (1D 3) AT AT B AR JHF T = 2 A W WS iB B A 330 nm LUR, AT LG8
XA IR SEMAAR . SR R SR A IR R ok i ik 3 R T D B A X 02 TR R R 7
WEFR R RSO G 2T 330 nm DLR A9 SEAR XK, S8 T 25 5 R IR IR ORI AT 25
FIGERIG A A BATA AT R, A0 B RS B T 258 5 5 R Ak & 4 rp S s Al S (9 T 24, AT &
AR B R

I5F8 &
P

w2
T

W W 5 /m AU

\ ©
©
o

T T T T 1T T 111 1 1T 1T

20|0,0 2|25,0 25|0.0 2;5,0 3010.0 32I5,0 3;0,0 37|5.o
% Wt 3 BE/mm
B3 BRI S MO

Fig.3 Ultraviolet absorption spectrum of bifenazate
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Fig.4 Dynamics curves of bifenazate photolysis in the four solvents under the

irradiation of ultraviolet light and xenon light (C, =1 mg-L™")
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Table 1 Photodegradation of bifenazate in diferent solutions under xenon lamp and ultraviolet lamp
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Fig.5 The degradation dynamics of bifenazate under UV irradiation(in acetonitrile)
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Table 2 Metabolites and degradates of bifenazate
e o Py . e —— Vi 94
i M 25K SR RAaTX WS HEM Z548 R

0 Oy@
N=N N=—N
A i 298,C;H4N,0s D i 200,Cy3H,,0,
0 (0]

N=—/N N=—/N
199,C,,H;NO  E 184,C,3H,, 0

OO O~




340 7

i

1k 3%

g3

2.5 Jf N AL FAE
R GC-MS %5 B G = WA IR IR G I 25 PR A B 2R T

.

HED 1SR A B G R B RO, 22 I LRI 2 K B
. A0 2. GRS BT BORE - O A0t BB RN 6 DT B P LR 222 Uk
M R 5

WA S K N DB, 20772 25 R 00 47 S WA 10 12 B OLIUR SRS B
SRSB4 T2 PR S 2 T B AT I

3 5B

(1) FEZSMTAGEITELLR OGRS R R PEIR LRt i BRI AT 5 — R 122 05 e AT
HET PRI ik R R T InU TR K BRI, J ' B ) 5 | IR I R 4 .

(2) fE 4 FRER (NG N IECKE JK) FPIREMR AR RS K > O > N > K.

(3) BRI R ) G R i o 25 15 RS I P2 B L, R i T R MBI i e 42

(4) BRIRPBRAERF SO C IR T B A T B AN FK R SOBL YAl R i 2=/ FE R T 4 FhBaf 4.

& X X W
[ 1] REBREAR. BRPER)]. R 541 ,2009,30(8) :61
(2] UM AR R 27 L [T ] R AT (R ,2011(15) ¢ 29.
[ 3] Hiragaki S, Kobayashi T, Ochiai N, et al. A novel action of highly specific acaricide; bifenazate as a synergist for a GABA-gated chloride
channel of Tetranychus urticae [ Acari; Tetranychidae][J]. Neuro Toxicol ,2012,33(3) :307-313.

[4] kS HEER PRGN RSB EA ML RO R SE [ D] ] T TR 222483, 2007 :55-57
[ 5] kAl XD, XIHEEHE, 2. XUETSRRAE KPR HOLREAR BRI L DEIE [ 1] BREA624,2013,32(1) :42-47
[6] gkl K3CGE. 1-TEBEEERM TR el r R (1], PR ,2004,23(2) :168-172

]
]
]
[7] FERX, GG DPS Hiusb i AL M]. Joat. B ikt ,2010.:19-44
1 PhoRE,BE, T, S K R ST AT ST ] IR 24 ,2012,33(12) :4329-4334
1 RIS A AR SR RGO R BT U [T R 25 5 R, 2007, 28(7) :41-46
] Burrows H D, Canle M, Santaballa J A, et al. Reaction pathways and mechanisms of photodegradation of pesticides[ J]. Journal of
Photochemistry and Photobiology( B: Biology) ,2002,67:71-108
] B TR SGHEE A LA E TR A [ M. JEst B2z R ,2000.:20-38
] EYEsR B RO RIUE, AF BT TR RUAURE BRI T 1], IR AL 2011 ,30(5) :946-952
1 AE RS AN, A AR T RN RIZE DK G A2 A [ )] AR 524 ,1999,10(1) :57-59
[14]  THUK,ZR4 ¥, 5. SRR e sh 72 [ T]. SRR ,2004 ,24(5) :125-130
] JMPR. bifenazate 2006 report[ EB/OL]. [2013-06-25] http://www. fao. org/agriculture/ crops/ core-themes/theme/ pests/lpe/en/
1 XNGET RG] M. AL Toll AL, 2006 :169-232



