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Degradation of organophosphorus pesticides by hydrogen peroxide
II. Degradation kinetics and toxicity

FANG Jian-feng, ZENG Xin-nian, YU Fei, DU Li-xiang, XIONG Zhong-hua
(Depa.ﬂment of Pesticide Science, South China Agric. Univ., Guangzhou 510642, China)

Abstract: Degradation kinetics and virulence were studied in present thesis. The results showed that the light
exerts much influence on the degradation process and as time went by, the degradation rates increased. All the
degradation of the organophosphorus pesticides could be described by zero-order kinetics. The kinetics constant
(k) would be larger with the increase of pesticides initial concentration, and the half-life time (g 5) would be
longer. The bioassay of the toxicity showed that the photocatalytic degradation allowed a elimination of the toxi-
city of the solution. When the 2-instar larvae of Bombyx mori were treated with the initial reacting solution of
10 pg/ml methamidophos, 10 pg/mL chlorpyrifos, 100 pg/ml monocrotophos, their 24 h mortalities were
60% , 100% and 100% respectively, but the mortalities of the 12 h degraded-solutions were all less than
5% , which were confirmed with the treatment of Phyllotreta striolata .
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1.1 EHRE AR &7
1.1.1 BRAR GBI 70% (w) PR, M
KRB HET7=392% (w) BIEE, WLV A £ A& 7=
76% (w) AR B, T B REE[99% (w) B BB, 96%
(w)FEFEI . 99% (w) ARBE ), " FEARNWIT R
A R4
1.1.2 #EXHHERXHN  30% (w)H0,(4Hrs),
BERTT I &1L TR ABR 52 BT 4 355 s B B AT REIBE (447
ai), b AR A B R (i d), b
BRI RN T A7 R AT K Z B R
W ZBRZEE . ECh. AP REANENYN
434745 ; NaOH H, SO, JHCL A BR B il B F
KW FEBRL K FERESHEHR .
1.1.3 BE&XR & KZE Bombyx mori 5 2 i HEE x
752 8%E, B RE R E R FRTRME; NEE
R RFRNFEFRE R DAY RS R ERER
WR¥RBH RO ERERH &
Phyllotreta striolata B8 , Pk %5 5 AL HL it
1.2 FENFEHE

SBRAMHEEE (90 W), L& TSR T Hl ;300
W B ERIT(EB K 365 nom), LA KT REA
PR 7] % & ; AB204-E B F X, 7f 2 Mettler Toledo
2 F) i 25 ; HP-1100 5 OB A8 €635 3 K& 58 40 A il 2%
EEBREAAHE.
1.3 RABH*
1.3.1 HAREERGERY HAEFRERR—E
BHRBEHT SO mL ZEMF, AT P EBE
FHE A, 1510 000 pg/mL PR, RIBRTF S .
1.3.2 H,0, R BERXBF x BURHGHRER
MEBETEZAMAZEFKE, N LO,ERFE
EHE RERARTFENSEBRMBREELHE
45 pH fH 38 A 8 S (80 mL/min)'?, B2 & R R & 2
L, SR A1 B P 23 6 2E 10 min, B T B L bak
HP6(REE 15 min) T, —EHH, 8 0.2.6.8.10.12 h
B . AR Hy0, A58 YeAb B AHT B8
1.3.3 BZaME#EIHEH G HP ODS

Hypersil 5 pm, 125 mm x 4 mm; MIEN 1 ml/min; B
HER. PREEOEAECIES &G Ry v
(FE):V(K) =25:75; KM B & 210 nm; #HHEE 20
uL. FEFTARHVEAD 3 07 & AR Vv
BE): V(IK) = 80:20; Bl K 300 nm; #FEE 20 mL.
ABBEEIB AR G & A MR V(TR E):
V(7K) =20:80; il 240 nm; FHHEE 20 pL.

1.3.4 REHAF HEMEBRIBQEZISR
MR RRN . BT RSEERA Langmuir-Hin-
shelwood 3 712 R AT ICMEAL R RE 3 1 2160 .
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RELEE, C— RMYWEE, Co—— R Y KR
AW, -—— R BB e, k—— R R R .
1.3.5 B#aatyprnesx (DHAFBEBE:S
2w s . I H0, SR mR M
R (0 h FEFER) 6 h FEAEWE K 12 h (MW, LARF
RFEBRELETE B d=2cn W HETBEAEHK
FEH 30 s, RIGEBEK T, BAER 9 cm H3F
FMP, AR 4B 2B RBHR, FBABEK
. BAE 15LRAR 4 RELE, BREFANRE, 5
FREoMUWVERAMELER. HTAHER
TR R TR FHBEERE.
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L AREEFET R - R TR
BRIERTER = AT —— x 100% .
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AHME 624 h FRBEMFETHER. #&X(2-1). %2 BREBHEEHNEHERSN
22)WRBHTR WIEF TR, FF LB ER . Tab. 2 The equation and parameter of reaction
2 gg% Eﬁ *ﬁ kinetics of chlorpyrifos
o/ B HEFE k/(pg-mL~'-
2.1 FHBERBMERI HENE (pug'mL~")  equation of kinetics ’ h™1) fo.5/h
WX A RIREEE B NBRGFEREERLS 5 C=-038 +424 091 038 4.5
B IE] B2 B S B ST B PR AR 5 ) 2 40 A, 35 A ALES 10 C=-078 +932 090 078 5.55
KI5 TR BoCneremom o o
#1~3 o AP ERET , R H ST 25 C= —081t 42473 0.985 08 15.07
AR BRI RS 1 B MR R (r) R B 30 C= -0.81¢+30.08 0998 0.8] 18.56
RBEB(RBREEN (105) %%, ANBRGHE 50 €= -0.94: + 49.43 0.987 0.94 25.90
R DULLTR A A S L 00K TR K (AR 25 £3 ARBWREDHEHERSH
EHHER. ﬁ—%%ﬁf’%‘mﬁ oz TO, o Tab. 3 The equation and parameter of reaction
REBRGER—B. RREBEEWEMN 5 pg/mL R kinetics of monocrotophos
30 pg/mL B, k fEM 0.41 pg-mL~'-h~ ' 0% 0.73 Y, EaT— o/ gL -

pgrml = h™ I 5.96 hIERKE 21.04 b, B (i) equation of kinetics Ty ot

FE 88 M 5 pg/mL 3 0 F 50 pg/mL, k {E M 0.38 10 C= -829: + 84,09 0943 829 4,11

£1 BRBNERHESERSH 150 € = -10.37¢ + 131.91 0.969 10.37  5.49
Tab. 1 The equation and ster of reaction 200 C = -13.72t + 178.43 0.973 13.72  5.72
_ Lol of mehomidophes _ pgemLh AN 0.94 pgemL-1 b1, 3 B
( ‘:HL ) ﬁ_ﬁif, , "/(*;g']")‘L “tos/h 456 h HEK Z 25.90 h, T A KBS M 100 pg/ml 18
pgmL~ equation of kinetics - 1.1 -1
l N . . [
S C= 04+ 49 Low o041 595 1MEI200 “g/fLHEk {E;MS'” re mLE ,h Iz
0 C= —085 + 968 0.9% 085 553 13.72 pgmL™ ' h ™ 2RI 4. 11 h ERK E 5.72 h.
= by
15 C= -067t+ 1451 093 06 105 22 RAEBGHFENE
20 C= -0.66: + 19.60 0.993 0.66 14.63 Zid FEHRE, KU B0, XHE B RGER
25  C= -0.77t+24.42 0.979 077 15.58 IFEIGEEIER, BXFREREERBLREER
30 C = -0.73t +30.36 0.978 0.73 21.04 BN EEFE TEYMEF LA .
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Tab. 4 The toxicity to Bombyx mori and Phyllotreta striolata of degradation of three organophosphorus pesticides n=4

Zif t(Ab 3807 FET-Z mortality /%
receptor treatment ) /h degradation fluid I H&B% methamidophos FEFEER chlorpyrifes A Z{B$ monocrotophos
HE 6 12h 0=0a 0= 0a 0x0c
Bombyx mori 6h 0z 0a 0+0a 25.00+3.19b
Oh 1.67+1.67a 02 0a 95.00+3.19a
24 12h 0+ 0c 0+ 0b 5.00+5.00b
6h 11.67+4.19b 0+ 0b 100.00 + Oa
0h 60.00+ 3.85a 100.00 + 0a 100.00 + Oa
BB 24 12h 1.20+1.25a 0+ 0b 7.41£5.81b
Phyllotreta 6h 3.45+2.32a 02 0b 18.64%9.63a
striolata 0h 4.92+2.67a 31.82+5.31a 21.43+4.70a
48 2h 2.90+1.48b 1.64+1.87b 12.24+5.45b
6h 13.92+5.36ab 2.22+1.87b 20.34 + 8.58ab
0Oh 12.28 + 4.04a 49.10+9.11a 37.60+ 1.40a
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IRBH 6 hER(FRAXRE, FHEBE0 pg/mL) . F
FEE(10 pg/mL)BO 3 N HEB L EEE R, AMB

(100 pg/mL) FIFET= 343 5K 95.00% ,25.00% 10,

24 h R BR 3 HRANMBRNIK S EEBRE
HHEREER HPHER 3 MEENFR RS
B 60% \11.67% F10; B FLIE 3 MEEHIET-F 53
F18 100%.0.0; A BE R FE TR 535 A 100% .
100% 5% .

STEMAABRE 24 h G5 5R . FRBEN 3 MLEZ
FEEREER. B GRNRS AR
EREER, KT RS0 31.82%.0.0; AR
MPMBER MBS 6 hERBREEREER, R512h
EBAREER. HIET-XEHN 21.43%.18.64% .
7.41% ;488 hERPHERABFEREESR. H
HRBMANBENMRRNES 2 hEREARE
EFREMNMMRET RS AN 12.28%., 13.92%.
2.90% F137.60% . X THICBMIHRIMEE 6 h
REBEEREEZER, HFETEH 5 R 49.10%.
2.22%.1.64%.

ULEZGRER EEBRTHEERERK, &F
HAHENER, RAXMRGERTER T
BRI ARG ER .

3 g

BUBRARNEMERTERAREARE
(-OH) FIABE B F (0} )& M KM, 0, F1 H0
ROCHE RN BESRM . H0, TERZ R HEILE R
FREMBERITAL-NEARLHR. 2LRE
B, % TR RE Y 20 min B H,0,, R P HEE
TE ST A 8] P9 98 2k, T2 7E IR B A AE 245 1 9 — /N B ]
WERGIE, AW EEHER. a9~ 111R
RS, R H,0, EEINE T HRAEEBRERANR
REALER B A AT R :

H202—h1> 2-0H,
H;0, +e3— *OH+ OH™,
20H +h;—OH+ OH",
+OH + H,0, —H,0 + HO,",

2 HO,*—>2 H,0, + 0,,

HO,* + H,0,—> 0, + H,0 + -OH.

EREX LR, FE T — 4 Hy0, TE TR 6 o 2 R I
R

FEAEERENHERGX RN HELE
LM, BRERBATRARETH AL EH—
FINBEMNEERR. BRAYMREMA AT
MEBHNESREN, FUBERE E 0 H L&
e  BEURERK. RUANBRAEZLELS
FEMRJS , A PO;™ .CO, #1 H,0 R — BT R %5, B
BYBELALE.
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