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Multi media Environmental Behavior of Herbicide Atrazine

Ye Changming , Lei Zhifang, Wang Xingjun, Gong Aijun, Zheng Hehui( Research Center for Eco Envi-
ronmental Sciences, Chinese Academy of Sciences, Beijing 100085 ,China)

Abstract :In the paper, taking the Baiyangdiang Lake area as a study field, on the basis of soil characterization, envi-
ronmental monitoring , and studies of adsorption, biodegradation, hydrolysis and photolysis , the atrazine concentrations
in soil, groundwter and corn plant during 30 years were predicted by multimedia environmental fugacity model .
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. .g#ﬁ table 3 Distribution of atrazine concentration in corn plant
* Mié » p
s ™ Mg M Dy v
.ﬁ W3 s w2 oma M1
* as /ge10 ! 185 705 819 270 1405
/g*10 -1 173 605 763 244 1301
!/ % 6.5 14.2 6.8 9.6 7.4
0.48 0.099 0.053 0.29 0.07
( )/ mg'kg'1
4
1 Table 4 Concentration of atrazine in groundwater
Fig.1  Site of studied area and sampling location /C o pH 1
N / oL
43.1 64.4  51.2ng g . " fugrL
-1 W1 15 12 6.49 3.29
.9ng*
86.9ng g, w2 50 14 6.63 0.86
10.2ng* g™ ', 53.0ng*g . w3 40 13.5  6.49 0.75
-1 W4 30 12 6.53 0.40
1 I ng* g
Table 1  Concentratiion of atrazine in surface soil
>
M1 33.0 M7 51.1 M13 20. 4 R W1 w2
M2 55.8 M8 71.2 M14 51.2
5 w2
M3 71.0 M9 52.8 M15 45. 4
M 4 58.2 M10 32.8 M16 36.0 W1 3.3 s Wi
M5 61.0 MI11 69.2 M17 58.1
w2 3 . W3
M6 42. 4 M12 39.8 M18 72. 4
W4 2 s
3 1/2,
2. S
( >20cm) ,70cm
3
2 Freundlich ,
Table 2 Vertical distribution of atrazine concentration
in soil 1/n
x/ m= Kicg (1)
/cm /ngeg! /cm /ngeg!
ng*g ng*g , x/ m , mg
0~10 98.1 40 ~ 50 20.5 1
10 ~ 20 77.1 50 ~ 60 16.5 *kg' ice ,mg*
20 ~ 30 64.1 60 ~ 70 14.7 L-I;Kf ’mgl-l/n,Ll/n,kg—l;n
30 ~ 40 58.4 70 ~ 80 3.9
Freundlich ,
2.2
9
3 . ( KOC) s
> > > > Koc = 100 x Kf/OC (2)
9 : 7OC ( %) >
2.3 . 2 3

4. , Freundlich
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Table 5 Parameters in Freundlich equation described Table 6 Experimental data of biodegradation kinetics
atrazine adsorption in soils of atrazine in soil
"
K, I/ n r Koc ( A ( B) (B A)
3.930.634 0.990 572 k/d' 0.005548 0.02626 0.008194
+ NH,NO;, 3.83 0.575 0.961 557 ta/ d 125 26 85
+ DSS 5.45 0.618 0.986 793
+ HA 6.60 0.569 0.995 893
+1.8% HA 8.68 0.599 0.991 566
+9% HA 17.38 0.844 0.993 405 , ( Bacillus
+ DSS + HA 16.78 0.855 0.993 388
cereus) .
5 , NH; NO; ,
5
, NH; NO; 5.1 pH
7
9 %
(HA) > ( DSS) + 35°C pH
9 % HA>1.8% HA > HA >
DSS. 7
4 b
2
b
( ) . s
NaN3
, ,pH 3
tl/Z pH 8
5.2
7 pH
Table 7 influence of microorganism and pH on atrazine hydrolysis
pH
3.0 4.5 8.0
krd! 1.006x10°% 1.106x10°° 1.006x10°° 1.952x10°° 1.857x10°% 1.327x10°% 1.055x10"°
t1,,/ d 657 627 432 355 373 522 657
,DSS . 3
(35°C, pHS) 8. HA s NOy HA

DSS .NH, NO, HA
HA NH, NO; NH,
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Table 8 Hydrolysis rates and half-life of atrazine
with other substances 6.1
pss NH,NO, ja DSS*NHNO
e + HA 9. 12
kx1073/d"" 1.055 1.081 1.498 2.431 1.69 1
2 2
tyo/ d 657 641 463 285 410
2 3 4
NH; NO; > > >
9
Table 9 Influence of soil size and moisture on atrazine photolysis in soil
1 2 3 4 1 2 3 4
/ mm 0.35 0.38 0.32 0.34 0.31 0.33 0.48 0.45
/ mm 0.12 0.11 0.11 0.13 0.16 0.15 0.29 0.27
k/d! 0.140 0.117 0.113 0.140 0.090 0.087 0.129 0.105
t,o/d 4.9 5.9 6.1 4.9 7.7 7.9 5.4 7.1
50 %. >
9 2 2
: H™ OH"
) 6.3
HA DSS
6.2 pH kg 20mg . 11 HA.
10 pH DSS  HA + DSS
10 pH
Table 10  Influence of pH on atrazine photolysis in soil
3.34 5.58 8.63 10.10 3.34 5.58 8.63 10.10
/ mm 0.38 0.39 0.37 0.40 0.46 0.47 0.45 0.46
/ mm 0.22 0.21 0.20 0.21 0.28 0.27 0.26 0.27
k/d! 0.186 0.161 0.133 0.156 0.223 0.199 0.144 0.176
to/d 3.7 4.3 5.2 4.4 3.1 3.5 4.8 3.9
11
Table 11 Influence of other substances on atrazine photolysis in soil
HA DSS HA+ DSS HA DSS HA+ DSS
/ mm 0.31 0.30 0.31 0.30 0.28 0.29 0.30 0.29
/ mm 0.18 0.19 0.19 0.20 0.16 0.20 0.18 0.22
k/d! 0.121 0.153 0.140 0.164 0.126 0.147 0.133 0.161
t,,d 5.8 4.5 5.0 4.2 5.5 4.7 5.2 4.3
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Fig.3  Prediction concentration
of atrazine in corn plant
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