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ABSTRACT: Laboratory column studies suggest that in
sifu barriers might be used to remove perchiorate from
groundwater. Water containing perchioraie was pumped
through columns containing $8hd. Afer 14 days operation
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treatment group, while a second group of columns, the
control group, received no oil. Samples of the efMuent
WMMoolmdaﬁmrvumdamlmdfordﬂorido
and perchiorate. in the contrel columne, perchiorate was
present in the column effluents throughoutt the study.  In
the freatment columns, perchiorate in the effluent
decreased by ~ 99 %. Permeabls bawiers containing
innocuous vegetable oils, cther carbon substrates, or
other slactron donors, might be used in siu to remave
perchlorate from contaminated groundwater.

INTRODUCTION: Perchiorate, used in & number of
industrial and agricuitural applications, |8 highly soluble in
m.nmym.mmmmmmna
groundweter contaminsnt. Rt has been identified as a
water contaminant in over a dozen states. The presence
of perchiorate in drinking water is a heaith concem
becauss it ressmbles lodine in both charge and lonic
radius and, as & result, it iverforcs wilh e proper
funcioning of the thyroid gland by acting as a competitive
inhibitor of iodine.

lon exchange. reverse osmosis, and nanofiitration
can remove perchiorate from water but thess procedases
do not destroy the anion. Blological treptmant destroys
mmammmnumw
oxygen

Objective. Glass chvomatography columns packed with
sand were used to evaluate the use of vegetable oil as a
carbon subsirate for the in aifu theatment of groundwater
demonsirated that vegetable ofl could be

used to form a
siationary organic zone or wall that was high in
that

organic

could be to remave
presant study svaluated
the same process with perchiorate rather than nitrate as
the electron acceplor. in addition, 8 simple survey was
conducied to determine the distribution of perchiorate
reducing microorganisms in the environment.

MATERIALS AND METHODS:

8oil Survey, For the survey soil samples were collected
from a number of different siies in northeastemn Colorado
and ovalugted for the abitity of these indigencus
microorganisms t reduce perchiorate during two weaks
incubation under anserobic condilions with soybean oil as

, 2 subefrate.

¢ abeg ‘WY92:6  10-EL-TNP

‘SGIP 9ST LEG

Soil Columns. Columns were 1.5 by 30 cm glass
chromatography columns filled with sand. Columne were
inoculated with a soil exiract and water $ with
iron, phosphate, NH." -N, and 020 mM (20 mgiL)
perchiorate was pumped through the columng at a rete of
-25 miiday. After 14 days of operation soybean cil was
injected @s an emuision onto two of the columns, the
treatment group, while twa other columns, the control group,
raceived no oil. Wamrcommpuchmtemwﬂm
through both groups of columns for another 16 weseks.
EMuent water was collected at reguiar intervals and
analyzad for perchiorate with an HPLC.

[
RESULTS AND DISCUSSION:

Soil survey. All soil samples were found to contain
microorganisme capable of reducing perchiorate o chioridé
under anaerobic conditions. Thase results suggest that
perchiorate-reducing organisms are uhiquitdus or nearly
ubiquitoue in surface soils and that indigenous
microorganismes can serve as the inoculum for the in situ
remediation of perchiorate at most sites.

Column studies. Over an 16-week périod water containing
0.2 mM (20 mg/L) perchiorate was pumped through the
treatment and control columns. Ducing the first 2 weeks of
the study, before oit was appliad t¢ the treatment columns,
no perchiorate was removed from the water pumped
through any of the columns. However, ater the addition of
the ol emulsion to the treatment columns tha amount of
parchiorate in the offiuents of these columns dropped
rapidly and averaged 0.0007 mM (0.070 mg/L) between the
s and 18" week of the study. This represents a decreaseé
in the amount of perchiorate in the treated water of more
than 92 % in the perivd following the sddition of the
vegetable oll (Figure 1). In the control columns the amount
ofpordﬂminﬂ\ldﬂuwtﬂ'adiommahedlﬁgh.
averaging 0.14 mM (14 mg/L) aver the shuly.
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FIGURE 1. Perchiorate in contro) and treatment column
offiusnts between
woeek 5 and 18.
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However, the construction of deep trenches for deep

barriers is much more difficult and expensive. A simpler
03— and lges axpensive approach for forming deeper barriers
] might involve the injection of vegetable oil emulsions across
T a seciion of 8 sand and gravel aquifer.  Injection could
1 ) reduce the coat of constructing deep barriers but additionat
research is needed fo develop the methods and evaluvate
injection technologies.
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FIGURE 2. Chioride in trentment («) and coatral {A)
column effiuent fractiona over the course of the study.

columns while the amount of chioride present in the
effiusnis from the control columng remained low during

the study (Figurs 2).

CONCLUSIONS: These studies demonstate the
principles whereby a simpis psrmeabie barrier composed
of sand, gravel and smell amounty of sn insoiubie carbon
subsirate cen be used to remove perchiorate from flowing
ground water. in these studies the solf columne contained
iMocwous vegetabie oils though other carbon subsirsies
or sleciron donors might also be used in séuv to remove
perchiorate from contaminated groundwater.

Applications. Shallow permeable in sifu barriers might
be constructed by digging a tench and backfiling the
tranch with sand coated with vegetable oil or with a
mixiure of sand snd an inschuble carbon substrate such as
9aw dust, crop residues, wasie papers, atc.  Such barrigrs
can be quickly and cheaply construcied to remadiate
shallow aquifers ot o protect an aquifer from runoff.
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