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Photodegradation of Chlorantraniliprole in Aqueous Solution
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Abstract ; Photodegradation is an important pathway of degradation of chemicals in water environment. This study investigated the photo—
chemical degradation of chlorantraniliprole in aqueous solution under irradiation of UV lamp. The photolysis of chlorantraniliprole could be
characterized by first—order kinetic equation, and was negatively correlated with its initial concentrations. Its photolysis was slower in alka—
line than in neutral and acidic solutions. The degradation rate of chlorantraniliprole in different types of water was in sequence of ultra—pure
water>tap water>pond water>lake water>river water. Hydrogen peroxide (H,0,) showed significant stimulating effect on chlorantraniliprole
photolysis, enhancing photolysis rates by 3.11~1.08 times, but such stimulating effect decreased with increasing H,0, to a certain concentra—
tion. These results would advance our understanding of environmental fates and safety assessment of chlorantraniliprole in water environ—
ment.
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Table 1 Physical and chemical properties of tested water samples

KA pH HS%/S-m™  CODg/mg-L™"
ik 6.50 1.00x10™ 0
EESIN 7.52 1.40x10 1.7
K 7.81 3.29x10™ 126.5

K 7.74 1.21x107 66.1

WK 7.63 2.25x107 149.2

1.2 {XE5RIR

IR P Agilent] 200 T80 25 200 AH (6 3% (X
B W AR K 58 ARG 2 (36 R REAR BH B A R A
A] ), AUX120 BUHL F43 i RV ( H A B A ] ), UV -
1800 Y4 HOE TH(H A B HEA R ), TES-1332
R BE 1 (ZeH e 7 T By B BR 2 ) ), AYJL -
1002 - U 4fi7k 2 46 (F PR SCHRHAT ) , PHS-25 AU
B SRR ), 78-1 B i bk g (VL5 3%
HE T A HT A EE ), KQ5200 748 75 I T 2 (VT |
AL ER A PR A ), DDS=307 % By G 3 AY (| 16 5 1%
IXERT), COD-507 Bl Ak 2T 4 it o A A (b v 7
IR, A B (] LGB i R = 93% , SR Ah
Tk X 3% 3 2 =80% ) &5 o IREEEIE 20 W 85T, Ol
5% 180~240 Ix,
1.3 REHE
1.3.1 BRI 2% wp s i ity B il

L8 b s 500K S A 2R H g B TE 8 700 mg + L

PIFRIERRR, DA AK PR 30% Ho0, 3280551 L %
9.7 mmoL+ L ™ fAFEI ; 2 B SCHR[ 10184 7 v, FE 4lik
fic il 0.2 mol - L S AL BN LA S 75 0.04 mol - L pK
2,1 .0.04 mol - L™ iz .0.04 mol - L™ W& 11 6i& 75 Wk
ol FH B4 S AR A AT i A R DA TR LR TR A T
HIRE pH K 5.7.9 BRI -

1.3.2 G 2 H R e A /K T R P 1 i

1.3.2.1 G BRI P Fie A [ 49 1 R 118 5 i)

FH B 27K 4 590 T T A [ e o S i 24 R T e 1
fif RN, GBI FERS TR RS . BBU I 15
mL T HIEEA GRS BTN BOE, BOGE A
FO IR 15 em, 2 RN R (251 )°C, [R]
L) G AR A0 2 g Kb B RIS o I ARAL PR 3 VR
52, A TR B [) 1] B BBORE , A b 28 0.45 wm JE B 98 5
FH R 35O A B R AT
1.3.2.2 pH FI/K SR H 248 F IR ' i 19 52 el

SR ERER] 1.3.2.1, FAE pH A 1928 thig
AN & AR AEK | B R/K JEK K ANEK , 4351
Be iR B2 Sk 0.7 mg - L™ )58 A B R I At s 0L VAR o
TEH I T BOGIRAE 70 b, I [RI S F] [7) B 4 S BBk ,
A 0.45 wm JE BRI 5 = SO G AN B ok
FEAT T RV ORI B AE AN ] pH (S8 i b
At AR e M
1.3.2.3 H,0, X 58 HU R FH R A 115 i)

JH R 27K o 591 e ) 5 S TRk B ok SR Ak 0D 0.7
mg -+ L Gt A B 1) e A S TR & A B A5 [
1.3.2.1,

L4 st

Agilent1200 BSR40 AH (41542 , ZORBA-ODS {2,
T (250 mmx4.6 mm, 5 pm) , 7] AR 37 4 58 HMG I 2%
(VWD) Kz 230 nm, i shAH 2 2K =55/45 (14
FREE) i 1.0 mL-min™, #1740 °C, YA & 20 pL.
BEAE N U R B R O B B TD A 6.80 min 2245 4

KRN 0.02.0.7 .5 mg - L™ 58 H 28 B I i ) ¥
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C,=Coe™
ok e A R, min s C S SR HT R
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Table 2 Photolysis of chlorantraniliprole at different
initial concentrations
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AN [F) 28 s W v SR R HE A 1 S b2 e fi ik
o RRWI(3£ 3), 78 pHO W22 v i, A A H
P o S A i R B 1%, HOG A1 32 10 4.559 min, T 7E
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TR Wil 47 201 nm £ 45, MacDonald 3@ 32 A [6] 57
R MC o BRI R B I R R A Bk S G S
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Table 3 Photolysis of chlorantraniliprole in different pH

buffer solution

0.3 C=0.300 4010
0.7 C=0.639 5%
1.5 C=1.384 3e 0>~
3.0 C=2.760 1
5.0 C=4.614 4¢&°13™

0.186 0
0.169 4
0.154 5
0.141 4
0.123 7

0.998 2 3.726
0.998 6 4.091
0.999 3 4.485
0.998 7 4.901
0.998 5 5.602

— R BN . ESEEN
pH T\»/min
C=Coe™ k/min™ R? a=0.05
5  €=0.693 69" (0.167 9
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9 C=0.688 8" 0.152 0

0.999 2 4.127 c
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Figure 1 UV-Visible spectra of chlorantraniliprole in different pH buffer solution
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Table 4 Photolysis of chlorantraniliprole in different types of water

KAt — R T 2EREEME
C=Cpe™ k/min™ R? min a=0.05
ik €=0.915 8™ 01807 0.9999  3.835 d
H3kK  €=0.828 8¢'®% 0.1635 0.9997  4.239 c

WK €=0.902 6% 0.153 8
K C=0.898 7"  0.150 9
17K C=0.906 0e*"'*  0.151 3

09997  4.506 b
09997  4.592 a
09999  4.580 a

K, IR 24 Hh 3.835.4.239 .4.506.4.580 ,4.592
min, RETLERIRIK A A B 25 S K i Bk P
JEAT NN R RIS TR A BT B AV A O
P 545 5, LAWK rp A S5 e Ak 2 SO A
B2 g 1 AT B 4liZK ) pH (E AT
SR AR/, R R T R IR
FHASVERT/N, iRl i i K & LK AR 1
pH (B, FHLARAS AR B Hh 1 A — 5 A T AT mT
PEYIIT, 3X ey i — 1T T e S AU Y e e e A
B, Ul S8 BRI G 2 5 Ak 2= R A B 0 i
M TBHAR IR R, 55— hi e —E BB N,
X G R R SRR e = A T SR, B o) T G R
PR AE KA B
2.4 H,0, 3F & 7 BB B AR R 22

M S WA N, ERIARRE H0, K%
Y, SRR R T A 1) DY A s N B S PR, D A R
Fb S HUR H T e Bk S AR B 3.11~1.08 £, HL0, Xif
FOCHUE R B . 2 HO0, M3 Ik /T 3.88
mmol - L™ B, Gl HURH FERZ 1 G R B HL0, I
T BE R IR, SRR 4.218 min 4k
F] 1.358 min, {H>4 H,0, FMHk AE 4 F] 7.76 mmol - L™
i, SRR R R G A 5 ST B

H,0, TECHRGT T kA Gl A e ik, i =

RS H0, X RARKBABRELREAI R
Table 5 Effects of H,0, on photolysis of chlorantraniliprole

H,0, @ik o CIVIE YT )
J& fmmol - 1 C=Cee™ k/min g emin
0 C=0.698 3¢°™*  0.1643 09996 4218
00194  C=0.6958¢*7% 01775 09999  3.904
0.194 €=0723 2P 02736 09998 2533
0.97 €=0719 17 04257 09999  1.628
1.94 €=0709 4¢°7% 04973 09996 1394
3.88 €=0710 8> 05102 09998 1358
7.76 C=0711 8% 04755 09998 1457

T :Hy0,+hv—2-OH, - OH AT LA AT WL A4k 531 5 7]
i) H,0, A B % - OH 3 HA i 4R BE J1 (- OH+H0,—
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SRR P Bt A4 B IR RT REAE T HL0, DGAR ™ A Y - OH
BOBERA 2031 I 2 R A 5, i DL HL0, 72— VR
JET LA B e 1 SR R Y e 7 LK O P G A
K ABH T W0, TGRS T PRl S bk 3On] B B4
ARFRIER I TEE , SEA3 /KB B HL0, AR E SR
BRI RGBT HY0, ¥ IAF] 7.76 mmol - L
i, Hy0, 558 R ek 2 1) & A 1 - OH [ 38 4 [
AR L e Rl S S e S G R AT AN

3 it
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(4)H,0, fi JF T 58 R 2R H I e 78 HL K 3 8 1Y)
Jeff, H H0, AYES e B X HO i o R i 5k,
H,0, ¥ JEFE 3.88 mmol - L™ DL I, 4 B Y Ik Jie 1)
e R BEE H0, TN A4 i e, A4
H,0, ¥ EE 1K 7.78 mmol - L i, G 2 Y e (1 e it
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