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ABSTRACT
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undertook an industrial-sites resto-
FArlon project 1o dev |'|-:|E1 and
demonstrate a technology for the
ireatment of conraminaned soil by

oxidstion

[ st treatment tests were carried
our in 1995 ap 3000 m' of .||qh|.'|-q.|1|-
contaminated soil and, in 1996,
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200 m' of soil contaminated with
rransformer oil. Trearment efficiency
was demonstrated on mineral oil and

prease, petroleum hydrocarbons, ben-

sene, tluene, ethylene and xylene
{BTEX}), polyeyelic aromaric hydro-
carbons i PaHs) and |l|'-|'.-\;|||-.|r||:.inlq'|,|
biphenyvls (PCEs). Laborarory sosdies
on tostcity and reaction mechanisms
were also part of the project.
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DEVELOPMENT OF THE
SOLTEC™ PROCESS FOR THE

PHYSICO-CHEMICAL
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¢ Environment
- Destruction of more than 90% of

petraleum hvdrocarbons, BTEX,
PAHs and PCBs

- Mo environmentally harmiful by-

procducts.

& Cosi
- Mo excavarion, TEansporarion of

landfill costs
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- Competitive rreatment cost.
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BACKGROUND

Induscrial acriviries can
sometimes lead to incidental

soil coneaminarion problems.

The SOLTEC™ process
physically and chemically
degrades hydrocarbons
through the injection of
environmencally-friendly
TeARETES, i1 S OF &X 5iE-
This process is promising
for use where butldings or
underground infrastruciure
hamper or make impassible
the excavation of soil conta-
minated with hydrocarbons
or transformer oil.

TECHNOLOGY

The 32LTEC™ process
allows for the i sine or

ex situ treatment of soil con-
raminated with hydrocarbons.
It consists of placing a mix-
rure of calcium-hased solid
reagents and liquid and
paseoii oxidizing agents in
contact with the hydrocar-
bons in the soil. The physico-
chemical repction occurs in
less thiamn 48 hours.

The reagent mixture is intro-
duced into the soil in st
wsing small-diamerer wells
located at strategic poines. For
the ex situ crearment, the soil
is excavated and mixed with
the reagents in & coneainer.

RESULTS OF LABORATORY, PILOT AND FULL SCALE ON SITE TESTING

Laboratory Filat scale Full scale
Comtamirast |Paramwters | Bofore | Afier | Destruction | Before | After | Destruction Before | AMer | Destruction
imgikg) | imgkg) | efficiency | implkg) | imgrkgl) efficiency | imghgl | (mghgl| efficency
Diesel [~ 3000 | 1100 15 000 T
il = range - = - 1n b - o 1 -
BOH | 20 000 | 2EM
- average 24700 _IEH[I:' 05% 000 | 1860 6% 44 000 1530 0%
BTEX
- range i = - 26ipa 36 |Ttaly = i 1 100 € =
- AWErage T By B¥% ~ Th 33 2% [E] i 7'
Traresformer | OO I8 00 A0 TEOD 400
oil 1o ie] ix] L]
- [2nge 12 003 S8 - 17000 | 1502 -
- average 900 725 92%
20 T 55 % 16 0HK=) | 1530 0%
crange |MwM| < i 120005 | 114 : 139798
- average 60| =18 >3i%
il <1 > 0% 41 6% 15 Pk
PCBs
- range ) i B Bin% | 1402 -
200 i) E5%
- e B - - - a5 13 L
1A% | oS Eih
[*) Ex &by Traatment.
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RESULTS

Reaction mechanizsms and
EONICITY

Laboratory research
demonstrated that, on
contact with the reagents,
the hydrocarbons in the
soil are destroyed by oui-
dation, forming water
vapour and carbon dioxide
gas. Moreover, a bactery of
rests performed by the [BR
showed that no environ-
mentally harmful by-prod-
ucts are formed by this
FeACTion.

Effectiveness in treating
diesel oil

During three monchs of
treatment, almost 3000 m*

of sodl was treared in sine.
Pretreatment mineral oil
anel grease concentrations
(MOCG) were situated ar a
depth of 3 1o 5 m and
ranged from 25 000 o

64 000 mgkg. Afrer treat-
ment, concentrations of
MO and BTEX measured
in the ohservation wells
showed average reducrions
of more than 25%.

Effectivencss in treating
transformer oil
Pilot-scale rrearment teses
conducted m situ on the

il beneath the bulding:
confirmed rthe process'
effectiveness in treating

snil contaminated with
transtormer odl, as did the
2% SifW Trearment t'ﬁl:ﬂ-'l:[
I00 m' of excavared sail.
Mon-treated soil was found
[0 CONAlN concentrations
of petroleum hydrocarbons
ranging from 7600 1o

32 000 mglkg. At the pilot
scale, an average reducrion
of more than 90% was
obtained. Reductions of
PAHSs and PCBs were on
the same order of magni-
mde.

Environmental monitoring
Environmental monitoring

of the soil and groundwater

quality over a one-year

SOLTEC™ PROCESS IN SITL APPLICATION

period showed that the
treated soils no longer
comstitute a source of
contaminarion for pround-
water and that, to dare,
the size of the contami-
nated enclave had
diminished by more

than 95%,
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POTENTIAL AND LIMITATIONS

Potential

The SOLTEC™ process can
treart soil contaminared with
light or heavy, difficule-to-
bicdegrade hydrocarbons in

a few days.

The presence of heavy
metals does not affect trear-
ment efficiency; European
cxperience demonstraces
thar they are stabilized by
the reapents used.

INFORMATION

This technology data sheet
is based on the results of two
development and demon-
stration projects carried out
jointly by Alcan's Arvida
Research and Development
Cenrer and the firm Tecosol
lne., with the technical and
fimancial assistance of
Environment Canada. One
of the projeces also received
the support of the ministine

de 'Environnement et de la
Faune du Dudhbec.

The reagents injected into
the soil may form a
hydraulic barrier prevent-
ing hydrocarbon dispersion.

Limitations

A soil's permeability and
heterageneity may be an
obstacle to m sitn treat-
ment. Soil with a high con-
centration of organic mat-
rer, certain orher rypes of

For additional informartion,
please contact:

Jean-Guy Tellier, P Eng.
Arvida Besearch and
Development Center
Alcan Inrernational
Limired

1955, Mellon Blvd.

F Q. Box 1250
Jonguigre, Quchec
TS 4K8

Tel.: (418) 609.3377
E-mail: jpuy_tellier
#@crda.can.int.alcan.ca

Pierre Dufresne, M.5c,
Tecosol Inc.

220, des Frénes
Sre-Julie, Quebec

JOL 250

Tel.: {514) 922-1206

soil or particular site condi-
rioms may also restrict con-
tact berween the reagents
and contaminants and thus
reduce the efficiency of the
process,

Jean-René Michawd, . Eng, M.5cA
Gérald Girouard, P Eng.
Environment Canada
Technology Development
Section
105, MeGill Street, 4eh Floor
Montreal, Quebec
H2Y ZE7
Tel.: (514) 1839207

[514) 283-6536
E-mail -
jrmichaud®@ec.go.ca
gerald.girouard @ec_ge.ca

Georges Gabra, Ph.D.
Director, Information and
Research Co-ordinartion
Ministére de I'Environnement
et de la Faune du Québec
2360, chemin See-Foy

$rd Floor

Bax 37

Ste-Foy, Quehec

Gl 4H2

Tel.: (418) 646-4151
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ADDENDUM
Abstract

The SOLTEC™ process combining in situ and ex situ treatment was developed and demonstrated on 1380
cubic metres of soil contaminated by transformer oils and polychlorinated biphenyls (PCBs), and also on 30 m®
of PCB-contaminated soil.

Results

Laboratory research showed that transformer oil reacted to the treatment by oxidizing, and that no
environmentally harmful by-products were generated by such reactions. As for PCBs, the Biotechnology
Research Institute (BRI) was able to confirm that no dioxins or furans were formed during treatment, and that the
absence of degradation by-products suggests that the reaction mechanism is also oxidation.

Treatment Efficiency

Full scale testing of the ex situ and in situ treatment of soil contaminated with transformer oils demonstrated a
destruction efficiency of 85-95% for C,,—Cso hydrocarbons, and 75-90% for PCBs, thereby attaining the MEF's
C criterion.

The ex situ treatment of PCB-contaminated soil in the laboratory and on-site pilot-scale testing demonstrated
treatment efficiency rates of 85% for pre-treatment concentrations on the order of 200-230 mg/kg of PCBs
reaching 30 mg/kg following treatment. This post-treatment concentration was adequate for the safe landfill
disposal of soil contaminated with PCBs.

Environmental Monitoring
Area groundwater was monitored over the course of the year following treatment. Hydrocarbons were found at
concentrations below the MEF's C criterion, while the water's pH level returned to normal between six and

twelve months after the treatment of contaminated soil.

RESULTS OF FULL SCALE, ON SITE TESTING OF THE SOLTEC PROCESS ON SOIL CONTAMINATED
BY TRANSFORMER OILS

Mean concentration (mg/kg)
Phase Parameters Before After Destruction
mg/kg Treatment Treatment Efficiency
Full scale, Ci- Cso 9 930 1567 > 85%
indoor in situ Total PCBs 1.6 0.36 > 75%
Full scale Ci0-Cx 18 400 1100 > 94%
outdoor in situ Total PCBs 5.3 0.27 > 90%
Full scale Cio- Cxo 21 800 2194 > 90%
ex situ Total PCBs 8.1 <0.1 > 90%

RESULTS OF EX SITU TREATMENT TESTS ON PCB-CONTAMINATED SOIL

Mean concentration (mg/kg)
Phase Parameters Before After Destruction
mg/kg Treatment Treatment Efficiency
Laboratory Total PCBs 200 30 85%
Pilot Total PCBs 230 29.2 > 85%




