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Photodegradation Kinetics of Octachlorodipropyl Ether in Surface Soil Under UV Lamp
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Abstract: The photodegradation properties of pesticides have an important influence on pesticide residue and ecological environment safety
evaluation. Octachlorodipropyl ether(OCDPE ) is a chloroalkyl ether which was used as synergist for pyrethroid, organophosphorus and carba—
mate insecticides. The acute toxicity of OCDPE is low, but it is now clear that OCDPE has subacute or chronic toxicity, for example subacute
hepatotoxicity, cytotoxicity, carcinogenicity, and contact allergenicity. In this paper, the photolysis of OCDPE in surface soil and the associat—
ed influencing factors were investigated under UV radiation. The results showed that the photolysis of OCDPE in soil followed the first kinetic
formula. The photolytic rates of OCDPE in different soil ranged as:red soil > fluvo—aquic soil > rice soil, the photodegradation half-lives of
which were 11.44 h, 14.00 h and 20.63 h, respectively. The photolysis of OCDPE was more rapidly in neutral soil than acid soil and alkaline
soil. The photodegradation rate constants of OCDPE accelerated with the increasing of soil moisture, the photodegradation half -lives of
OCDPE in dry soil was 1.3~2.6 times than those in wet soil. The photodegradation rate constants of OCDPE at initial concentration of 0.2~10
mg kg™ were negatively correlated with the initial concentrations. TiO, fortified in the soil with selected dosages exhibited photosensitive ef—
fects on OCDPE photodegradation, the photodegradation rate constants of which were improved about 1.6~2.4 times. The results will provide
a scientific foundation for the environmental fate and safety evaluation of OCDPE in soil.
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Table 1 Physical and chemical properties of test soils
T3 CREMA OMC/%  pH

CEC/emol kg™ i 2 #2:/%

U VIPEREE 1705 541 11.15 326
w1 Tt 1992 595 18.32 40.9
KFEL WimKY 2986 5.32 24.50 40.7

T :OMC Sy B HLETY B, CEC S P& T2 ikt

1.3 NS ZAHELHEILE
1.3.1 NE R FZET + S iR sl

P AFREL 5.0 g F A /NG N kY 3 Fh A KRk
ABER 9 em EEFRILA Rl Al 5 . X RIR
AR R B e I R 5 MU AR S L 0, O - SR
BT AR RN RS 1A RO BRI I O B4 57,0
5 B H 2 ) BEL 7GR, eI EBORE , 3 Wk E & . KRR
JEUR 15 em AR SHBENLIER . SEAMEIE T K hy 254
nm, JYERESEE A 240 Ix, WHEHR (30£1)C, BEH
(35+2)%.
1.3.2 pH XF /NG N IE AR ) 52

PAVLPG T4 (pH {E Ry 5.4) g i + 35, 4351 1]
HCI #1 NaOH 735 pH {5 % 7.2 #1 9.8, =HKT,F
5, A NE N Ok 1.2) . HAeEAER 1.3.1.
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Table 2 Photolytic kinetic parameters of OCDEP in different soils

ML 4 — RS ITR k/h R W/ 12 b SERRI%

PAWITEARE S C=1.075 7%« 0.060 6 0.9850 11.44 48.36a
R KR €=0.998 0« 0.033 6 0.999 0 20.63 33.73b

R+ C=1.045 6e0%% 0.049 5 0.975 8 14.00 45.86a

VE RISV BRI AR R R SR A 5% K P2 5 % T,
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&3 pH EX /KRB SRR
Table 3 The effects of pH on photolysis of OCDEP in soil

pH — R ITRE kM R? L3/ 12 h SefiR /%
5.4 C=1.075 Teo® 0.060 6 0.985 0 11.44 48.36b
72 C=1.105 3e°™% 0.079 8 0.987 6 8.68 57.53a
9.8 C=1.025 7e°™¢ 0.026 6 0.958 7 26.05 30.12¢

23 TESKEM/NE -_RAEB BN

M % 4 ATLUE 1 B3 oK i3 m, VR
VA T 1) s il S % B S e . 7 RS OKE Tl 2% |
10% .20% 40% .60% HIZ514 T, /NG N Bk 0 G fif
TN 11.44 8.68 .7.31.6.11.4.39 h, T4t +
(2% )™ /NG D Tk e 5 R e 3 1.3~
2.6 fif . —EOUT , BIEP S — 2 K AR TR
iR, BT IR B AL TR,
MR R )E T IEZBDEIE, STE UK ER A H
B LSRR R B A A X R W) SR RE RS I A 2 1Y
Rk S22,

* 4 RREAKEN T B /\ G HEHE N

Table 4 The effect of different moisture on photolysis of

OCDEP in soil
TR % R /! R g/
2 C=1.075 7e™0& 0.060 6  0.985 0 11.44
10 C=0.964 2¢°% 0.079 8 0.984 7 8.68
20 C=1.031 Q™™ 0.094 7 0.956 7 7.31
40 C=1.007 3e1B¥ 0.1133 0981 2 6.11
60 C=1.008 218 0.158 0 0.990 0 4.39

24 ARIREX /K ZHAELHER M

WA R (3R 5), Y - NG NS
e BEAS TR, O A s 8t AN A ], 2R B0k WL 1Y) 171
M. M/NE BB IR R 0.2 mg-kg™ B, e
e 1047 h, 1 10 mg-kg™ BT
15.64 h, [ 3 20 BURTTE Y 66.92% ., X AT fig & H
B A ST i3/ 14795 N e b= AT T R VATIY AVAS )
TN Gy N, i N TN I B A
BHAS T 40T X5 6T, ATt Tk

RS ARFMKEX £ H/\ KA BRI

Table 5 The effects of different fortified concentration on photolysis

of OCDEP in soil
W mg-kg™  —HIIFIIE k/min R? g i/
0.2 C=0.186 0e*0> 0.066 2 0.948 8 10.47
0.5 C=0.508 1%~ 0.0635 09911 10.91
1.0 C=1.075 7™« 0.060 6  0.9850 11.44
5.0 C=5.140 86e™' ™ 0.051 7 0.980 1 13.40
10.0 C=9.454 3001 0.0443 0.981 3 15.64

2.5 Ti0, FIEX/\ S = W LRI 220

M 6 AT LLE Y, AL TiO, AT LA B e ik +
e )\ IR G 2E R R . VR N BEFE AR DA
I EEE 11.44 h, IlA 0.5% 1) TiO, 52
D F) 7.01 h, FEAEHRE GRS T 1.6 5 X
B8 12 h A0 PG oR 1 22 53 i R AT R, L3
t TiO, B AT /N T 190, Hoxt /S — N BB
RS 2 . TSR A KT 1% i, = VR
TN ZE SRR

TiO, FEAL B AL T 2 B K BRI S S,
TiO, 76 587N T 4 — 2 BB R I R S 7 AR L -
25O, 25 R — PR A AR, e R —
IR, Nl AR 2P A - OH A8 ke
Ji, 5 S i G R R A AR SRR, AT
PEUET 3 S R AR

3 it

N N EEEA (R 2R A - SR T AL Sh A AF
EAE RN — RS Sy R, HO G AR R i
PUZTHES T > KA L, 1 3 510 11.44

& 6 TiO, ARFMF EX £ H/\ K = RERLFER A0
Table 6 The effects of different fortified concentrations of TiO, on photolysis of OCDEP in soil

TiO, BYUS BT & 5350 % —RB IR kb R’ - 5EHI/M 12 h LR/ %
0 C=1.075 7e0%0¢ 0.060 6 0.9850 11.44 48.55¢
0.5 C=0.991 6% 0.098 9 0.968 4 7.01 71.89b
1.0 C=1.012 8137 0.128 7 09133 5.38 82.34a
2.0 C=0.991 Se 012 0.142 3 0.977 5 4.87 83.71a
3.0 C=0.957 6e 1% 0.146 3 0.969 3 4.74 84.90a
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