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Adsorption and biodegradation of 1,1,i-trichloroethane(1,1,1-TCA) which is a common
contaminant found in groundwater were investigated in soils to predict the behavior and fate
of 1,1L1-TCA in the environment. 1,1,1-TCA was biotransformed in the soil to dichloroethane
(DCA) and chloroethane(CA). The biodegradation rate of 1,1,1-TCA was related to the organic
carbon content in soils. About 16~91% of initial 1,1,1-TCA was transformed to DCA and CA

during the experimental nermd The meaaned biodegradation rate contants of 1,1,1-TCA were

in the range of 0.004 d to 0.099 4 T
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Table 1. Characteristics of soils.

Soil M(?;Ot)ur © pH (();Og’a;l; %fsbl(;;l Source
soil(A) 437 6.9 50 paddy field
soil(B) 44.4 7.0 9.2 paddy field
soil(C) 37.2 6.2 338 field
soil(D) 46.0 7.2 7.1 field
soil(E) 457 7.3 37 field
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Fig. 1. Schematic diagram of the purge and trap GC/MS system.
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Table 2. Analytical conditions for GC/MS.

~

UL Apparatus HP 5890]
Colurmn DB624(30m X 0.54mm)
Temp. program 10C, 5min. +6C/min.
to 160°C, 3min.
Carrier gas He, 15ml/min
MS Apparatus JEOL JMS-DX302
Ionization mode EI

Ionization voltage  70eV
Ionization current 3001 A
Chamber Temp 200T
Separator Temp 180°C
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Table 3. Recoveries of TCA, DCA and CA from
soil A by thermal desorption.

Added amount Recovery(%)
(ng) TCA DCA CA
1 91 93 55
10 97 107 98
100 95 9 90
E% B, C, D, E9lA 1,1,1-TCAE #H7I3le]
Xl & % Table 4°] YebiSith 1,1,1-TCA
3 FEe EF Frivawy FaEo| WIlsle



206 2% -

L 719 100%9 7W7hE F& YERHATE o] el
o3 & dEAM AHSE HEVIEEE B F9
1LL1-TCA, DCA, CA = FHo| fFasitde
Ae &Y 5 AUTH

Table 4. Recoveries of TCA from soil B, C, D,
and E by thermal desorption.

Soil B C D E

Recovery(%) 99 9% 97 101
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Fig. 2. Adsorption of TCA, DCA, CA to pasteurized
soil A at 20TC.
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Table 5. Adsorption of TCA and organic carbon
content in pasteurized soil B, C, D and E.

Soil B C D E
Organic Carbon(%) 92 88 7.1 37

nn

22 1.8 14

Adsorbed amount(ug) ) ‘5o (1 oo (14500 (14.996)

Fig. 39l B, C, D, E E%d] 7 )
g 9o folaszue aAS GeRLD. $7
ga-Fo] 92%< EY BE U] 142%7F F&
900 §rleage] 37% Eo Ex 9.0%7}

o] o 16W9) A8 Ueh FrRaFo] &
S5% AP0 WolAk TS BIT 5 AN
.

ole} & AYL " Fol EF 10 gol &
80 m¢s}t 1,1,1-TCA 0.1 pgs F7hshal 1~31 94zt
AN FHARANE BEY 5 ok 289 4
Fdste) ek EF EFe 271 BrF 30~
55%0) sNFstE 1,11-TCAZ} E2=1n f7les
ol 2 EGoA FFFo] e Aow B
stz vk £ RIS EY 2 g0l B 50 me
o} TCE 11 pg® R7}8bn 23S 4% A7 3
d A Foll FAMEF 48%, ZAMEEE 23%
7t &3S Fr19AH 79%9 ZANYE B &
Z1&Ao) 104%0 FA B © B2 49
TCE7F 38 322 Rt



E% oM 1,11-Trichloroethaned] §3 2 B3] E4 207

0.10 -

0.08 - /

0.06 I i 1 t

Adsorbed amount of TCA(ug/g og soil)

Organic carbon(%)

Fig. 3. Relationship betwen adsorbed TCA and organic
carbon content in soils.
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Table 6. Material balance and transformation ratio in the degradation experiments.

Soil (B) Soil (C) Soil (D)
(’glar;:) Quantity(n mol) Ratiox Quantity(n mol) Ratios Quantity(n mol) Ratiox
TCA DCA+CA %) TCA Dca+ca %0 TCA DCa+ca (%)
0 115 0 0 115 0 0 115 0 0
16 51 61 53 81 2 24 9% 18 16
% 16 9 80 32 73 63 61 42 37
a1 4 105 a1 14 86 75 45 59 51
51 0 105 91 5 90 78 30 69 60

* means the transformation ratio(DCA+CA) to added TCA
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