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Degradation, Adsorption and Migration of Pyridaben in Soils

CAI Yu—-qi, SHI Li-li, SHAN Zheng—jun

(Nanjing Institute of Environmental Sciences, Ministry of Environmental Protection, Nanjing 210042, China)

Abstract: The degradation, adsorption and leaching behavior of pyridaben in three soils were studied in laboratory. The results showed that
the degradation half-lives of pyridaben in Jiangxi red soil, Henan fluvo—aquic soil and Northeast black soil were 41.0,55.9 and 72.2 days, re—
spectively, suggesting that this chemical was degraded rapidly in three soils, and was most easily degraded in Jiangxi red soil. The degrada—
tion of pyridaben would be promoted under acidic condition, and the effect of soil pH value on degradation of pyridaben was stronger than that
of the content of soil organic matter. Pyridaben was easy to be absorbed by soil (K| values ranged from 3.35x10° to 8.48x10°), and its adsorp—
tion could finally be denoted by Freundich isotherm. Adsorption of pyridaben was primarily related to soil organic carbon , and got stronger
with soil organic carbon increased. The pyridaben adsorption by soil belonged to physisorption with changes of free energy less than 40 k] -
mol ™. Since the thin layer migration test R, value of 3 kinds of soil was only 0.05, pyridaben was not easy to migrate in soil and could not
cause the ground water pollution under the normal condition.
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Table 1 Physical and chemical properties of the studied soil

ek pH A AU /g kg P8 7R/ omol (+) - kg™ <0.01 mm FRi {5 E/ mg- g™ T
PANIFAR: S 5.29 9.94 10.6 351 i+
A 9.17 16.9 8.5 139 L
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1950 BETBILAT Wk A 2 7 S b i AR O B RS Sl R

2009 4£ 9 H

- VT2
o s
6 A LA

Ik 5 /mg - kg™
I

0 45 90 135 180
MR a/d
VLVG41 3 In ¢=2.808-0.016 9¢,r=0.986,1,,=41.0 d;
R At In ¢=1.976-0.012 4¢,r=0.990,1,,=55.9 d;
ZRAL A+ 1 In ¢=1.923-0.009 6¢,r=0.992,1,,=72.2 d,

B 1 Rk R 7E 1 158 o Y B A o 2

Figure 1 Degradation curve of pyridaben in soils
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Table 2 Parameters of the Freundich equation

for pyridaben adsorption in various soils
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Table 3 Changes of free energy for pyridaben adsorption by soil

135 K, Ko AG /kJ -mol™
PN EaR: 3.35x10° 3.37x10° -25.83
WA 6.17x10° 3.65x10° -26.00
il 8.48x10° 2.95x10° -25.50

1% 3 n] UL, 3 b g ik gl SR A 25T B 64 11 e
REZRAL Y AE, R T SBEXT AR 24 AR R B Ry T A s
I, BRI A ) T IR B A A2 5 3 o g ik
Ui R R BS) FI HTREZE AR/ T 40 kT mol ™, P44 )
T BRI RAR O, BV B S R T e A A R
2.3 WAl R RGN R LERRMEEE

WA AR AR 25 65 1K A 3 rh i i) v
RENCIRNE 20U v (AT v e e S ki G
FERT B T PE R — R LR S AT N A G RS Sh PR AN AR
LRI K2 A VERY T BRI —

WIRARERNY], IR B XA AT 18.0 em
i, ki R A AR AR R P O A S A 3.0~4.0 em



5 28 45 9 ] AR

B ¢ 1951

b AEITEE A TV R R E R B & 4.0~5.0
em Kb (3R 4) 3 B 12 vk R A 245 8 b R AE
PITE 1.0 em Abo PRI, KM R A€ 2457 3 Fp -3 9 L
A Ry (Ry= L/ L= 553, 2 A0 5 B 55 00 1 B 5/
G B R TT R ATR B ) 248 0.05, )8 AR sk
24510, 33 5wkl SEAE AR P VA R BEAR IS | - BRI PR AR
WA G, RS 4 WA, WEIE R AR 2 AE VTV LU S T e
ZA TSNS T ARACE A X T R
AHUT A —2, AT 2 R S A PR
T AR B A, Skl 52 Ft 2 R R 555

R4 MERKAEANFLIEEFRFHSH

Table 4 Distribution of pyridaben in different soil thin layers
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cm g g g g ngeg
1 0.0~2.0 3.64 3.90 3.99
2 2.0~3.0 0.76 0.095 0.81
3 3.0~4.0 0.055 0.037 0.051
4 4.0~5.0 0.047 <0.01 0.048
5 5.0~6.0 <0.01 <0.01 <0.01
6 6.0~8.0 <0.01 <0.01 <0.01
7 8.0~10.0 <0.01 <0.01 <0.01
8 10.0~14.0 <0.01 <0.01 <0.01
9 14.0~18.0 <0.01 <0.01 <0.01
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