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ABSTRACT

We investigated the influence of various known sterilization methods on atrazine assimilation.
The present study was designed to investigate the effect of autoclaving, sodium azide and mercuric
chloride treatment on the assimilation of atrazine in soil and sediment. The sterilization reactor
treated with sodium azide resulted in “CO, generation and atrazine was rapidly disappeared from
reactor through chemical reaction with sodium azide. These findings seem to indicate that sodium a-
zide sterilization is not recommended for atrazine studies. In sample reactors autoclaved or treated
with mercuric chloride, “CO, generation was not detected and most of the disappeared atrazine was
found to exist as hydroxyatrazine. These results suggested that autoclaving or mercuric chloride
treatment could be effective sterilization methods. However, chemical properties(pH and redox po-
tential) of soil and sediment were altered by any of the sterilization methods applied. So it was
suspected that these altered properties could affect distribution and mineralization of atrazine in soil
and sediment. In addition, both autoclaving and mercuric chloride treatment have altered K, values
of hydroxyatrazine more significantly than those of atrazine. Consequently, although autoclaving and
mercuric chloride treatment are effective sterilization methods, one must be careful in using them
in practice as these methods may cause chemical degradation of both of atrazine and its metabolites
and changes in chemical properties of soil and sediment. In conclusion, careful assessment of ster-
ilization methods must be made for the degradation studies of chemicals in soil and sediment in ord-
er to minimize possible undesirable chemical degradation of sample and/or changes in physico-chem-
ical properties of soil and sediment by the selected sterilization methods.
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Table 1. Physicochemical and Biological Characteristics of Surface Soil and Sediment Samples

organic matter moisture . . microorganism
PH cont.(%) cont.(%) particle size(%) population (E; 1,000/g)

Surface Soil 6.8 3.32 19.7 sand 394 330
silt 48.9
clay 11.7

Sediment 6.3 5.56 38.5 sand 12.5 1,600
silt 41.7
clay 45.8
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Table 2. Cumulative “CO, evolved during Incubation of Sterile and Non-Sterile Samples of Soil and Sediment

with 10 ppm Atrazine and “C-ring labeled Atrazine (unit : dpm)
Sediment Soil
Weeks Sodi i i ;
Non-sterile SOdAxum Autoclave I\{IBICL'II’IC Non-sterile Sod_mm Autoclave Mercgrlc
azide chloride azide chloride
0.4 3424 0 0 0 3022 0 0 0
2.0 21234 56 0 0 22633 35 0 0
4.0 33211 178 0 0 28254 166 0 0
6.0 35642 321 0 0 36541 297 0 0
8.0 181142 9625 0 0 51089 1630 0 0
10.0 510112 20114 0 0 102256 2562 0 0
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Table 3. Formation of Hydroxyatrazine in the Sed-
iment Sample Reactors (unit : mg/D

Weeks Nop- Sod‘ium Au- Mercgric
sterile azide toclave  chloride

2 ND ND ND ND

4 ND ND 0.46 ND

5 ND ND 0.49 ND

8 ND ND 0.62 0.33

10 ND ND 0.77 0.41

- ND : No Detection
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Hez 29y A4 ¥ microcosm?] pH ¥ redox
potential H3}-& FA3}dch. w3hEr] HEH ol 4
A= s 2831 o2 whg=Eol B8 pH
7} 0.20—0.51 HE ZFA¥ %3 mercuric chloride
el 2 e 0.70~1.01 H=7} FaE o™ so-
dium azide® ol a4+ 0.10~0.76 A =7t S7}=
%lt}. Redox potentials- sodium azideS- 7}312 wj
61~132 mV A= Fasiolos 18k5r] FdH el
&A= 12~78 mV AT Z7FEY T mercuric
chloride® 7} & "= 60~114 mV7} 715 lch
ukg-z 2] Ab3) - #Hd gshEe] AR HEYE o] F
32 gledsiizb e pH7F W3k redox potential®]
w312 ol 0 714 == NernstA oA B9 o] &
Ao 2 25°Col4 pH unit®9 redox potential 4
3} - ghedubgol| Hoddte Axlel N Fio]-29]
moleB](H"/e)ell 59 mVE & tubg- wstdch
el B A3 Axtela] 29 redox potential®] ¥
37} 2oko] FHoll wet chae wiekr|7l F2tke
pH®] wstel U152 = A28 Ho} redox po-
tential®] 3= HY AL ©E pH W39} 4
$3he 7o) olzl "o o waE Eof
E2]3sty SAld o3t Ao FAE DR Eofol
EXo] Wil s WsigE A2 &
sleh el o)z 3 Eof BAJe] wistE Qlaled a-
trazine®t “12] tAbA|e] Eofel i3k FAo] W
shg 702 oAbl

Hgyol wel WskE Ee|stEa BAe] a-
trazine ¥ hydroxyatrazine®] #¥of »|x]= 33
€ w7188 Eokol digk F& EEAS(distri-
bution coefficient, Ko)& 73te] wlastsdc}. A-
trazine % hydroxyatrazine®] %3 & ¥ A Eo]
Fa3= pxo) 9y o] B 3o Fxoke] U4
£ ZARR A HAH BA Hepen g o5
linear isotherm #AAl o 2 He] R AF(K)E T
ahoict.

X=K, - C

Table 4. Distribution Coefficients of Atrazine and Hy-
droxyatrazine on Soil Kq(ml/g)

X=mg atrazine or hydroxyatrazine adsorbed
1g sediment(mg/g)

K.=Distribution coefficient(mi/g)

C=Equilibrium aqueous atrazine or
hydroxyatrazine concentration(mg/m/)

HFHel w2 FEA S WstE ¥ Table 4 ¥
5004 ¥ ule} zbo] atrazine®] K2 Hoy &5
o wE X Helr} DAEA] 9ot hy-
droxyatrazine®] 7-%ol& 2dH FH wE Kt
2] o7} FAsisich ddw FHEE 29 mer-
curic chloridetell &JairE FE259 Bkl i3t
hydroxyatrazine®] Kegte] @d3}A] -2 75l ¥l
& 2718k e autoclaveroll 2diAe AhAEksd
t}. Mercuric chloride®] % 7E7] "ol 2 3)
A pH7Y 2% A4S+ mercuric chloride™
%ol pH3t st tlEe] Kte S7PF vehd
hydroxyatrazine2] Eofol| gt F2H43-2 pH7}F A
HeE ZoiEohs Rate A od agEr]
Higel s pHob Fadeds B8kt 29
¥ hydroxyatrazine®] Kgto] At ol sk
Z7] "de] Eok uepd Eoke] EHA(soll
surface area)& HaA712 B Foll IH-5] sl=
F2A2] Mn, Ca, Mg¥] 5% &7} 2 Fe, Cu, Zn,
Nj, Ph, Cd®] F& A& dov|= 5 B2 54
W3l ek B o9 3he] o] gk wistyl 54 2
3 atrazine®] F3A-E A1) A2 AlgH) So-
dium azide’fel AT o}E T Gl vl A
3}eke- )¢ 2o} hydroxyatrazine®] Kegkol o7t
ZraE = "Hade] elxich

o2ba] Heshe dge] WA B BA
< atrazine®th= 12| 23j4HE<Q] hydroxya- tra-
zineoll It FAA o] B2 d3& viAA Hua 4
TS A s HH P8 Fel w88 &%
o] Az|=ivty Friete 3} FalatA o ofs)
AAE) = hydroxyatrazine A wkzl £ Eol] de
XA "ohs g aesel & sl o Atg¥ch

Table 5. Distribution Coefficients of Atrazine and Hy-
droxyatrazine on Sediment Ko(ml/g)

Non-  Sodium Auto- Mercuric
sterile azide clave chloride

Non- Sodium Auto- Mercuric
sterile  azide clave chloride

Atrazine 8.38 8.33 8.26 8.39
Hydroxyatrazine 37.6 33.4 29.8 44.2

Atrazine 9.31 9.03 891 9.42
Hydroxyatrazine 53.2 475 444 61.3
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