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SORPTION OF TRICHLOROETHYLENE IN WATER ON
WASTE COMPONENTS OF SOLID WASTE LANDFILL SITE

* wWOE*, OH P fFOFT, Mo oBE —*
Donghoon LEE*, Nobutoshi TANAKA*, Keiich KOYAMA*

ABSTRACT; Laboratory batch experiments was conducted to elucidate sorption property of
trichloroethylene (T'CE) in water, nonionic organic compound, by waste components of solid waste landfill
site and the following conclusions were obtained, consequently. 1) Sorption isotherms of TCE by waste com-
ponents can also be described by the linear equation, which has been used to describe sorption isotherms of
nonionic compounds by soil and sediment. 2) Partition coefficients (K;) of incinerator residues which includ-
ed 3 kinds (ash A, B, and landfilled ash) and 15 samples (12 samples were classified by 4 steps of particle size
below 4mm and 3 samples were all below 4mm) were found to be nearly proportional to organic contents
(fom), i-€., Kp = 130f,n,0% (r = 0.626, 0.062 = f,, = 0.142). 3) Partition coefficients of mixed wastes can be
calculated simply by the weighted summation of partition coefficient of each component. 4) Among all of in-
vestigated waste components of which organic contents were over 0.9, K, values of plastics such as
polyvinylchloride tube and polyethylene film (P.E.film) were high in comparison to papers and wood. 5) Tho-
se of ashes and source separated and size reducted refuse (S.R.R.) were also high in comparison to cover
soils and sand. 6) There were no effects of tetrachloroethylene which dissolved together at the same level as
sorbate and dissolved organic (as dissolved organic carbon) and inorganic (as Cl~) material within the concen-
tration of this experiment, i.e., up to ca. 700 and 2000 mg/l individually on K; of TCE. 7) K, values of TCE by
ashes increased somewhat by the increase of temperature within 15 to 30C, however, those by S.R.R. and
P.E.film were not changed ralatively.
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Table 2 Sorption dependence on particle size of residues
from solid waste treatment facilities (20 C)

Sorbents fs(-) Kp(mi/g) fom(-) Kow(ml/g)
« 0.5mm> 0.262 17.0 0.142 120
< 0.5-1.0mn 0.192 7.5 0.072 104
£ 1.0-2.0mm 0.186 8.5 0.069 123
2.0-4. Omm 0.360 10.5 0.062 169
« 0.5mm> 0.543 11.4 0.117 97
= 0.5-1.0mm 0.167 18.6 0.121 153
£ 1.0-2.0mm 0.2 20.6 0.119 173
2.0-4,0mn 0.169 18.8 0.129 146
o
2 0. S5mm> 0.406 35, 0.118 291
~ G 0.5-1.0mm 0.174 12.3 0.122 101
5 ® 1.0-2.0mm 0.172 16.9 0.095 178
S 2.0-4.0mn  0.247  15.8 0.074 214
. 0.5mm> 0.2n 11.0 0.170 65
® 0.5-1.0mm  0.200 11.8 0.158 75
®  1.0-2.0mm 0.235 1.4 0.168 68
©2.0-4.0mm 0.294 10.3 0.283 36
(dry base)

fs:fraction of the total mass below 4.0mm of
particle size
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Table 3 Comparison of observed and
calculated sorption coefficients

Kp(ml/g)

Sorbents observed ca1cu1a1:ed'"'1
ash A® 11.6 11.3
ash B 17.3 15.0
landfilled ash 20.5 23.2

10.3 11.0
mixed A*> 33.2 35.1
mixed B* 17.5 24.8

#1Kp value of each component,shown in
Table 1 and Table 2,was used for cal-
culations.

*2example of calculation for ash AiKp=
LfsiKpi=0.262¢17.040,192¢7.5+-+ =11.3
3 (mitk paperpack):(wood):(PE film)=1:1:1
*4( " Ye{n (o )=2:2:0
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