
Loss of TCE and Its Reductive Dechlorination
Products (TCE/R) in Test Beds
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Laboratory  Bioreactors for  Study of Phytoremediation o f

V olat ile Organics



Air Emissions of Chlorinated Solvents from
Poplar Used for Phytoremediation

Conc entration  in  Air
µg/m3 (average ± standard  error o f the  mean)

M etho d

C hlor inated  Solve nt Le af Ba gs a Ope n  Path FTIR b

Tr ichloroe th ylene 17 ± 2 5 ND  26 2

C arbo n Tetrach lo rid e N D 12 N D 6 2

ND = non e detected at the ind icated detec tion lim its, µg/m3

aLe af  bag meth od:  Individu al leaves were  enc losed in Te flon bags w ith air  p umped
thro ugh at 2 L/min  for 3 0 min t o 2 hr.  Air from ba g passed thro ugh a h eated, ac tivate d
carbon trap.  Chlorina te d solven ts  were t rapped in the carbon and extracted in CS 2 fo r
analysis  by GC-ECD.  Recoverie s of known a mou nt s added to t he bags were  8 8%  for
carbon tetrachlor ide and  90%  fo r TCE.
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Transformation of TCE by Pure Cultures of
Poplar Cells

TC E,

µg/g

Trichloro
–ethanol,

µg/g

D ich loroacetic
ac id, µg/g

Tr ich loroacet ic
acid , µg/g

% Non-
extractable*

%C O 2 *

Controls Pellet ND ND ND ND NA NA

Supernatant ND ND ND ND NA NA

Total withou t ce lls NA NA NA NA NA ND

Exposed Pellet ND 0.07 ±0.01 26 ±19 ND NA NA

Supernatant 1.00 ±1.41 0.44 ±0.46 0.99 ±0.86 0.03 ±0.02 NA NA

Total w ith  Ce lls NA NA NA NA 0.15 ±0.07 1.5 ±0

Averages of 2 or  3 observations ± standard deviation of the mean.

NA =  data not available or not applicab le, ND = none detected .

*%CO 2  and %N onextractab le data ob tained in a separate  expe riment with rad iolabeled TCE.

Ch loral hydrate w as assayed, but not detec ted in  any tissue samp le.



Fate of TCE Taken Up by Plants in Bioreactors

Plant Average
TCE

Transpired,
% of total

dose

Average TCE
Fixed in Plant

Tissue,
% of total

dose

Fraction of
TCE Uptake

Fixed in
Plant Tissue

Poplar H11-11 0.81 0.26 24%

Black Locust 0.69 0.35 34%


