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1.2 DDVP [&fRSCIs

1E 50 mL 4 TR, AR UK S mL DDVP %% (9. 989 x 10 ~* mol/L) F1 20 mL pH =7 Z& np%
W, 1 mL CoTPPS, fALFIF W ,5 mL ¥R AE K 0. 050 mol/L A AL FIE R, ¥ H U E A HE A Bt b — &
i [ BURE 2R 4 7 80 B50ROR €233 ( HPLC) 437 o A8 4804 700 o 288 B L 51 A Ak 350 A o AR 2500 B vk B L pHL {H
DA BN BE S5 R, AN R S5 T R 2 RO, o
1.3 Sz E

4¢ 25 DDVP ¥ 2ty HPLC JR R4S, SR A bR i #6472 5 43 Bt HPLC 544 : Kromasil C18 £
(250 mm x4.6 mm,5 um) ,V(HEE): V(7K) =65:35,1. 0 mL/min,215 nm,

PG (A) H5HEE (c(DDVP) ) BbRfERN & T FE R «

A/10° =3.1877¢(DDVP) x 10° —0. 66865 ,R* =0. 9999
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2.1 AREFUFIEZRES DDVP fEERE KN EHNX R

£ H,0, NaClO ,Na,S,0,Fl CH;COOOH 4 Fl 4 fL5] 1, CoTPPS i {L 4% DDVP 25U it 52 iz Bisf 1] £
S ZR LI 1o i 52 7 s ) ) HEE K , A 24 o A R R 17
o SRERR] R 97 h B, 4 Fift G Ak 7 mp A 24 1 o i
TAMH 92. 2% 67.9% 99. 1% F176. 1% , LAk
7 Na,S,0,%F DDVP [y A 3R e f: , H, 0,1

#£ CoTPPS, fit b1 F T, A [ %4k 77 %} DDVP
WA AR IR R T 8 3 o K SR R R 7 4 M B AR 1k S A
SR H AR 750355 5 ek 4 4 i I AR e v 1] Ak 2
I , Mk IR _E U AT s S R a4
s R AR A . H, O, A E AR, 42 @ nh bk 5 0 % ym @ % 100

N L [15] s N Time/h

OB R 0= Por) 7, SR T B {1 LR
A LU B R (oxygen rebound mechanism ) S M Fig. 1 Effect of oxidants on the degradation rate of
H R4 AL T e 5 CH; COOOH B fig Ly C
H,0,#1fbl; NaClO [ 55 CoTPPS, ¥E B i 14 [H] a.Na,S,04; b. H,0, ; . CH;COOOH;; d. NaCIO
AR, BE S T A A 50 IS A R A AL, A B o (DDVP) = 1.584 x 10 % mol/L, m ( CoTPPS,) =2.0 x
CoTPPS,Xf NaClO EALAEHIAT B Nay S, O X DDVP 153, (oxidants) =0.050 mol/L, V( oxidants) =5 mL.
T BRI AR IE R, FTRE S A 2k SO, 1
T B A v AL i e RN T O T S5 A = TG
2.2 SFUFAEHRFIE

W AR DMARLEL 1:1 1R A, BT i 4 FR A & L7515 514 Na, S, 04-H, 0, Na,S,0,-CH; COOOH |
Na,S,04-NaClO F1 H,0,-NCI0,5 mL R[FER A AMF AT, DDVP i fbREff 2 an & 2 fros o

1 2 [ %0, 78 CH,COOOH (H,0, 1 NaClO Hi /il A Na,S, Oy fits % $5 55 4 24 1) W A i 2 TR & S Ak 771
H,0,-NaClO 4175 B 2818 , Na, S, O-H, O, Xif 4% 245 (1 B A sl R ik H & S8 AR AL 4, o ek 1 Bl 4 £k 51
(RS R,  BERE IR & AL M B A DDVP S5 fE 5 . CoTPPS, fE AL fE T, Na, S, O, il H, 0,1
B AL RAT AREARRE JT : —J7 T K24 Na, S, 0, il H, 0, “F AN 4 A BE 5 42 8 WP i 4 v ]
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Fig. 2 Effects of combined oxidants on the degradation Fig. 3 Relationship between degradation rate and the

rate of DDVP
a. Na,S,04-H,0,; b. Na,S,04-NaClO; ¢. Na,S,04-
CH,COOOH; d. H,0,-NaClO

amount of catalyst CoTPPS,
¢ (DDVP) =1.584 x 10 * mol/L, V(Na,S,04): V(H,0,) =

4:1, V(oxidants) =5 mL
¢y (DDVP) = 1.584 x 10 ~* mol/L, m ( CoTPPS,) =2.0 x

10 3 g, volume ratio between oxidants = 1:1, V( oxidants) =

5 mL

2.3 fELF CoTPPS, AES5HMBEMKX R

LI5S mL V(Na,S,04):V(H,0,) =4: 1 &G BN AN, BUZ AL CoTPPS, i, LUV 25 h J5
DDVP [Efif 5 R 2% 5 AL CoTPPS, i 54 245 B A 2 X0 i O R ANl 3 s o

HPE 3 Al 1, CoTPPS,JIIAEYE 5. 0 x 107" ~2.4 x 10 ™ g SE RIS, 4 24 [ fifk 25 bt i ks 790 7 484 o o 2
B, E 2.4 x10 7 g iR B K, 15 90. 5% o 24 CoTPPS, YRR HE 3 2. 4 x 10 7 g B, FAAH R B/ o 3K 2
PRI Ay 45 g WIS e v () A () A2 A A S O o 4 T MM M v VAR AE 2 T R 5 1, DT A 5005
P r TRIAR YR AL 57 e R A SR o
2.4 REGMBEIREXPERE RN

AT A E AR I 2500, 48 25 DDVP PGk BEAR R, 25 h 5 R 2R MR an il 4 Fios .

SerE R DDVP WIAAMREEZE 1. 015 x 10 ™% ~2. 313 x 10 ™* mol/L i, P4 A 2 fifi vk B (384 e A4k,
AR GURBE 2,313 x 10 ™ mol/L B, )7 25 h J5 M #8488, 5% o 4R 25Uk BE KT 2. 313 x 10 ™* mol/L
N} WA g o3 ) S AR, MR B 0 2,733 x 107" mol/L B}, P A SR IRAIR = 79. 5% o X & 1 TR A LA
Na,S, 0, Fl H,0, H £ X%t DDVP {25 5HA — & S AAVE T, AR 25 BE AN W Hg RIS, A 25700 25 [ il 7 W 23 1
FERB 3 8 AT A I, folf S0 700 B2 L A 25 AR sl 2, AT s 4 A6 7] CoTPPS, AN fig 2 #4107 A 1 4 Ak I fie A
o
2.5 pH{EXERENIID

RHIEEHE A 1. 015 x 10 ™" mol/L FRAE ML AR Z5AF T, 20 004E pH {2 3.5.7 F19 S
VW HEA TR A SIE 5, AR 2 iR B pH (8 AR E R WNEL S
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Fig.4 Degradation rate of DDVP under its different Fig.5 Effect of the pH value on the degradation rate of
initial concentrations DDVP
V(NayS,04) : V(H,0,) =4:1, V(oxidants) =5 mL, pH:a.9; b.3; .75 d.5; ¢y (DDVP) =1.015 x 10 ~* mol/L,
m(CoTPPS,) =2.4x10% ¢ m(CoTPPS,) =2.4 x 1073 g, V(Na,S,04):V(H,0,) =
4:1, V(oxidants) =5 mL

HI [l S RT3 pH <5 I, B A% 280 pH (B T BEAR , 33X 5 4800050 H, O, 7 7K A4 rp A1) Bk I 22 7
XA K, Kk H,0, (H—0—0—H) f7E¥ZL(0—0 S H K%L homolysis ) Fl 5724 (0—H $ e %L,
SRIE 0—O0 HEEFEKIL, heterolysis ) 2 i EE 7y =X, v PR BB 187 5880 ) R S 4l 1) . H, O, Gk 228, )
554 JE PNk Az BB HO—M(Por ) | ASFI] X6 A 24 i A4 38 e 1) S B 5 G e 28, ) 5 4 J S bl 2 ol 1
Hrfa] & O=M ( Por) , T B8 5 S IRAR 25 A i . H, O, E /K I TR Hh e 2 s T 2Ry AR T Wk pHL 1L,
BE pH B8/, H, O, M BT 24 Ty =l S 2888 Jy 5 24 T HL IS MR VE 38 58 A 1) T Na, S, Og /K i A=
H, 0, , it pH =3 B 2GR RR A KT pH =5 BEAYFEMRAR . M1 pH >5 B, B4R H,0, U %3N
F AT AR A B RES R ERG 5 DDVP S K fif , AT 28 B LR AR 25 5 fif 2R 8 M 4G K (BLAE 2 B i
FHH AP AL FE DDVP S5 93O SRR E , 2 B 5 e Ab SsiAS , R iR 5 pH =9 W88 oh i Wk a2 55 50
A, M DDVP iR 23k 72. 8%
2.6 EREXEBRMZMKSNE

1 R AL S 3L L, 43 SIHE 40 55 F11 70 CHAEIE/K IS T AT AL R AR 5208, 45 0 | B
(17t , DDVP BRI K RIS 5 AR SO, A Hi

TEZIR T ARYE DDVP drifiEh £ 07 B TS AN [F] i 204 25 5% B Wk B2, % In (¢p/c, ) -t HEATHAA , 46
H:In (ep/c,) =0. 1901 +0. 1085 , FHEE R %L R =0. 991, M 5Pk BT FHRHR 2E Hy £3.0% , WAL 77
A, Na,S, 04 Fll H, 0,18 & FAFIAFTE S5 T, CoTPPS, fE AL A DDVP A& 245 S v Ry 2 W — G0 07, 2
R E=0.1899 h™',

Hﬂﬂﬂh&“ﬂﬁlﬂ?iﬁ”ﬁﬁ%ﬁﬁéﬂ% — RS I EA TR IR Z5 40T 19 B 2 8 4K
Hi Arrhenius 23235 BN F TG 1L A\ a,,n%W 1,

#®1 DDVP RUEBIHMNNFESH

Table 1 Kinetic parameters of the degradation of DDVP under different temperatures

Temperature/ C Kinetic equation k/h! E,/(kJ-mol ") R
40 In (¢y/c,) =0.267¢ -0.0052 0.267 5.052 0.99%4
55 In (¢y/¢,) =0.576¢ -0.0208 0.576 0.987
70 In (¢y/c,) =1.4641+0.0186 1.464 0.982

N1 AT, AR RE ) T e, B S 38 R ke TGEBE AN, SR SR AL RE £, 04 5. 052 4 kJ/mol,
3 N LT RO ARk S s AL RE Ealﬂ%ﬁﬁlﬁ%ﬁ +2.7%,
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Catalyzed Oxidative Degradation of Pesticide Dichlorvos
by Cobalt meso-Tetrakis ( 4-sulfonatophenyl ) porphyrin/
Sodium Persulfate-Hydrogen Peroxide System

LI Jibin, ZHAO Zhengya, LI Naixuan”
( Chemistry and Chemical Engineering College , Tianjin University of Technology , Tianjin 300384 )

Abstract The degradation efficiency of dichlorvos ( DDVP) pesticide was conducted using a mixture of
hydrogen peroxide and sodium persulfate, catalyzed by cobalt meso-tetrakis ( 4-sulfonatophenyl ) porphyrin
(CoTPPS,). Influencing factors on degradation ratio of dichlorvos were discussed, such as oxidant species,
mixing ratio between oxidants, amount of additional catalyst, initial concentration of pesticide, pH value and
temperature. Reaction kinetics of degradation reaction under optimized conditions was also studied. The
degradation rate increased with the increases of catalyst dosage, pH (5 ~9) and reaction temperature as well
as the decrease of initial concentration of pesticide. The results indicated that the degradation rate of
1.015 mol/L DDVP can reach to 72. 8% after 7 h, when an additional volume of mixed oxidants of Na,S, 0,
and H,0,(4/1, volume ratio) with 0. 050 mol/L is 5 mL, the catalyst dosage is 2.4 x 10 > g at pH =9, rate
constant is 0. 190 h™'. Kinetic studies suggest that the catalyzed oxidative degradation of dichlorvos is a
pseudo-first-order reaction with the activation energy E, of 5. 052 kJ/mol.

Keywords sodium persulfate , catalytic degradation,dichlorvos,activation energy
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