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The degradation of organophosphorus pesticides by hydrogen peroxide
I. Characters and influencing factors of the degradation

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

Abstract: The characters and influencing factors of the degredation of organophosphorus pestig‘ides of methami-
dophos, chlorpyrifos and monocrotophos by hydrogen peroxide (H,0,) were studied. The result showed that
hydrogen peroxide had highly activity in degrading the organophosphorus pesticides, and the degradation rates
were 5 — 13 times of that of the treatment without H,0, . Ultraviolet radiation could significantly increase the
degradation of the pesticides, which were 3 — 9 times of the treatment with daylight, and 10 — 20 times of the
treatment without light. When the initial pH-value was at 4 — 6, the lest degradation rates were gotten, while
the rates increased with high basic condition. However, the degradation was restrained with the use of O,. The
degradation rates increased with the time of reaction. The degradation of pesticides was expected to get even
better results at higher concentration of H,0, concentration, and the degradation rates was decreased with more

chemical added, however, the degraded amount increased.
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1.1 K257 X7

70% (w) B R, T MR £75;92% (w)
BIENE WL W B AT 76 % (w) A8, /R
BRAN TR R E R O R4E; BT AR [99%
(w) BB 96% (w) BFEFEIE 9% (w ) AZLBE BT
RERWITRAFRBEN F0RE. 30% (w) TR
CE (S Hral) , BRI B & 4k TR B 55 B 4 4% 5 3
BHTHALKZE . FE.AWR.Z2BRZE. ECk._
AT % F DL 3 R 4347 41 ; NaOH L H, SO,  HCL, B
BREIASa; A TR TRERILAFREE
HE
1.2 REBRFENEEE

H,0, FEMERZI RN 25 G0 B 1. 3R J7 B0 #E 4% (90
W), EgESTART HE ;300 W ERT (FiK
365 nm) , L ¥ W B K F B B A BR A B) il #5 ; AB204-E
HF K FE, i 2 Mettler Toledo 4y &) %l i ; 1ecc HLB B
FER BR AR, 32 H Waters 2 8] il # ; HP-1100 % 5% 1% 18
I RS A, 2 E BT A A S ;25 pL %
B FEER, 2 E H AMILRON /2 7 il 5 .
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1. R Z M HHE polytetrafluorinethylene muddler; 2. 300 W HI & [
F 4T 300 W high pressure mercury-vapor lamp; 3. 8 oxygen; 4. WY
glass tube; 5. FEIE AT 5 8% glass reactor; 6. [ reaction solution
B 1 H,0, Mefl R 25 SR 8%

Fig.1 Reactor for the degradation of pesticides by H,O,
1.3 RWH*E
1.3.1 ARRREFRGERS FAETREFRR—T
BRRHAFELT SO mL FEE T, AT HBEER
HER, 1510 000 pg/mL #5 B IR, IR IB R E & .
KRGV E S H0, HEAER RGN ERTAR
Brah, o BN B R BR B VR Y 10 pg/mlL, B
FEMERY SR B VR N 10 pg/mL, ARBE M R ERE N
100 pg/mL.

1.3.2 H,0, 6@ R BRI H = RGWHBRE
5 H0, HELERRG KRR, HA RN
rh B B BT MR K R0 AR 2 A ME R R B VR 45 B
2.2.20 mL MAEE FKE, A 3 mL/L H,0,, 1B
R END B R EBR E S ALY pH 238
AES (80 mL/min) , LA R BIWR 2 L, A& S1 5 28
BEFE 10 min, B T BB L@ L LI H(ERE 15
min) T, LB P, T 0.2.6.8.10.12 h BEE. BRA
1 Hy0, #9338 a4k ¥ /e 3 BT

1.3.3 Rhey B0 %  7E 30 mg HLB E 12
BEFMA 1 mL BEEE, A0 1 mL X8 FKF
fr, B4R I mL, HUE, BN A GERE W, IR, TR E
BEMR AT, RS A REL 1 mL/min
KE. BRIER AU A HPLC U E o & Wi R 72
B, BB B A 0.1 mL B UERE, A BB A
0.5~1.0 mL F EBESERL .

1.3.4 RHBGGBRABE#ES W F R BIER HP ODS
Hypersil 5 pm, 125 mm x 4 mm; H5# 1 mL/min, &%
IR, BERE R 20 pLs B RRBE A UM 60 3 0 0T A 1F8) L R
AN Vgt Vi = 25:75, P K 210 nm; F 5L 88
BV AR LI A0 A5 ) MBI AR Ve : Vi = 80
20, % M % ¥ 300 nm; A BOBE B R AH B S T &
0L AR N Ve @ Vi = 202 80, 8l 3 4 240

nm.
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2.1 H0, ENBERARI MR

ENEGT , H0, BEAIBRAGNBREE,
Gt R ¥ 3 ml/L H,0, b 53R E R EE .
3 mL/L H,0, PR T RZBERY 12 h BEREE X 30.43% +
1.66% " , 210 L BRMEME R 2.87% £ 0.35% 1) 10
&I AT H0, PR 10.89% + 0.99% * , &
HARMBEMER1.89% +0.49% By 5 15 &2 4 ; T AR B
i B R R R 2.80% + 0.28% ¥ 13 H,0, %
R 37.53% + 1.81% " , 49380 13 15 .
2.2 k3 B0, FEERERRIE

FEE I B0, BBBRZFVNERBENY
e . BE CEBEAMENIAIHAGEAEREER,
HApgsh e msER &I . NEVBERZIEE,3 ml/L
H,0, 76 BB MBS F 44056 3 B4 (4 T MR A FRK
WEf 12 h FRARER 2510 4.63% .30.43% . 100% , %5
SR EENRE T 3 5 HILMA 12 h [BEERS
BH 7.63% .10.98% .95.22% , 4N L LB R E
TR 9 % 5 T A U0 5 B Al 2R U 2 4.06% .37.53%
100% , 5N E B HEBT T 345 (F1).
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Tab. 1 Influence of lights on the degradation
of pesticides by H,0, n=3, %

ek I AR

treatment methamidophos  chlorpyrifos  monocrotophos
HE UV light  100+0a  95.22+0.96a  100.0+0a
3@ I daylight 30.43+1.66b 10.89+0.99b 37.53+1.81b
BB darkness  4.63£0.26c 7.63+£0.26c 4.09+0.55¢

DB &3S F4 R Bl & 748 5%A-F £ 7 2% (DMRT %)

2.3 #1%5 pH {E XS 7 24 B AR AR Nl

MRBERTHERER LB R E NP RPN
FEMEFEAN[E] pH (A T #Y 8 h FEAR SR, ARKTE A0 2 h B
R T8 R MBI ER pH EXT 3 mL/L H0, $450%
AL R % (R FR Ho0, JEARELIRAR ) RZG MR M (K
2). RIEEFBRMESAM (pH 4~ 6) T, H,0, St &
PRI W f R 3R, R R BRTE pH 6 B FERR R N
54.81% ,FCIRFE pH 4 BY & AK K 54.89% , A ABETE
pH 6 BY &Ky 37.25% . B3R TP 80HE T A0, Bt SR
PEISR , R R Z iR =, R IR R SR B M &5
TAFAT K0, HEMAFERA NBERZY, HiREit &
4 LR A P BB F TR 2 B AR

F2 % pH X RGP HRIE
Tab. 2 Influence of initial pH on the degradation

4b3

of pesticides Yo
H e w% = AZKBE

PH methamidophos chlorpyrifos monocrotophos
2 100 64.63 39.44
4 61.49 54.89 37.44
6 54.81 68.64 37.25
9 76.19 80.37 71.86
11 81.50 93.74 92.82

2.4 O, WRHAMEFEEIRM

] [ R VR A 18 0,(80 mL/min) , 45 RFEM T H,0,
FEHE LR R AR I IRCR . 38 0, B, e LB AE
AMBEEREE. FMHBE 12 h EHREHN8.09% +
0.89% ", M AN i@ O, W H 100%, & 5¢ 8 M M
95.28% + 1.54% & E 72.72% + 1.71% ** , A58 M
100% &% 83.32% +7.06% * .
2.5 H,0, MIRKRES H,0, ELEBRGHXE

B 25T H,0, ¥ IH M BEXT Hy0, JofE 1k b fig
BRGNS, NE2HRESL, S EILBEAL,
FOt b Feff R ERBE H O, W IR E I R &
FH el B SRR A OB SF 3 AR 25 TEN N H,0, B,
EATH 12 h BEE RSB N 24.47% , 10.19% F1

39.80% ;5 H,0, ¥R BBV E R 0.3 mL/L 0,12 h
A R4y 51y 84, 50% . 80.60% . 78.25% ; H,0, 7
WEWREE A 1.5 mL/L i, 12 h [EA#ZR 415y 88.31% .
85.02% . 95.76% ;1 H,0, ¥ A FE S 3.0 mL/L AT,
12 h [T 45155 2] 100% | 95.28% . 100% .
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Fig. 2 Influence of H,0, concentration on degradation of pesticides

2.6 KRBGFHRES H,0, HELEBRGMXR

ME 3 A LUEH,3 ml/L H0, 3 A HLBER G
A A o A 258 I A 25 ) 4 o B v B S N T 80N, G
HEFRSBSHEREEMAR. LHEBEMEEN
WIHRRBRE S 5 pg/mL B, BATH 12 h FEERE
KE 100%; B FE PR ERE N 10 pg/mL B, 12
h FEFRER 4 555 5 100% 1 95.28% ; TRE W BN 20
peg/mL BF,12 h BEARER 43 42.11% F0 48.63% , T 24
WMBEFRBEWRERN 30 ug/mL 8,12 h (BFERIAAF
30.45% %1 32.71% , 7] Wb F Be s I R 32 A0 3R T
BWENT KT E B E . WX T AKX
FREAPE L5 — 26 100 pg/mL LAY, 12 h fEfER Y
X E] 100% ,150 pg/ml BF,12 h FEAEZEH 88.33% ,TM
200 pg/mL B, 12 h MR 5 85.60% .

§loor F”‘—'—\\.
2
c 80t -
8
= 60t 3
2
gb 4() L
S oo0f aWwt b AL o KA
f; methamidophos Chlorpyrifos monocrotophos
00 510152025 0 10 20 30 40 0 50 100 150 200
pCRZY pesticide) /(g ml.™")
B3 AR SHmih i wRER X R
Fig. 3 Relationship between degradation rates and its initial con-

centration of pesticides

XA AL AR 2 o i B e B AN R R U, OB
fEZRAGMEREREZMA,BER 12 h ERE
2R | I N NN i R R V- i 3 N [
jrg/mLEE K F) 30 pg/mL B, %% B 7E 9.23 ~ 10
peg/mL [HZE AL, B SE MR 7E 9.52 ~ 9.81 pg/mL Z [H
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aedh . WA TF A, BARBREAS K, BHE
MENESAFEFRE. WHEEWREN 100 pg/mL
AT, 12 h FfEE A 100 pg/mL, T BB R BE R 200 pg/
mL F, 12 h FEAZ BN Y 171.21 pg/mL. 18 8 A 3Bk
B BRI A 5 Hy0, BT .
2.7 H,0, REUBEBRAGELERENXE
H,0, ML FE R A 25 5 Ab 3 B 8] /) 2 R 3R B,
LB 25 0 P % 2R I A0 381 A ] A4 4K T 3 A, B
12 h AP REA KB E2 M. Hbh 6 h WRZEME
WiEIRE,8 h E M RIEEEE. 10 pg/mL F K
B8 h HURRMEIR N 74.94% ,12 h FEFE R K 100%; 10
pe/mL ZFEIE 8 h MR Ny 68.64% ,12 h MR
4 95.28%; 100 pg/mL A5 B 8 h WPEEE R
93.47% ,12 h FEfEE 7 100% (B 4).
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Fig.4 Relationship of the pesticides degradation
by H,0, photocatalytic with reaction time
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