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ABSTRACT

The management of soil conramina-
ced with light hydrocarbons i= a major
cnwironmental problem, both because
of the amounts involved and the
treatment required to recover the soil
for use. The technology tested here
consisted of thermally treating the
sail in the rotary kiln at Construction
Morascon Inc.'s asphale plant in Val
dOr, Québec. The demonstration
verified the treatment’s effectiveness,
large-scale feasibility, and its environ-
mental and technical pefformance.
About 630 metric tonnes of soil con-
taining over 1% of diesel oil were
treated, The level of decontamina-
tion meets required government stan-
dards for the soil’s re-use as backfill.
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MAIN FEATURES

* Technology
« Thermal process using an asphalr
plant's rotary kiln for soil decon-

tarmitation.

= Environment
- Restoration of light hydrocarbon-

contaminaced soil.

» R of treated sodl.

s Cost

- Cost is comparable to other tech-
nologies,

- Technology is applicable in exist-
ing asphalt plants,

- Treated soil can be added 1o the
aperegate materials used in the
producrion of asphalr.



BACKGROUND

The dispesal i landfills of
soil whose level of contami-
nation exceeds Criverion C¥
is ot @ viable long-term
solution. Mot only s the
possibility of re-using this
soil lost, but landfilling is
only allowed under certain
very strct conditions.
[ndustrial, institutional and
private sector companies are
faced with this problem as
large quantities of contam-
irated sodl are generated by,
among other things, the
dismantling or replacement
af light hydrocarbon storage
tanks. The proposed rech-
nology is an attractive alrer-
native, The remperarures
reached by asphalr plant
kilns decontaminare soil wo
helow the level of Criterion
BE*. Furthermore, because
planes of this type can be
found im most regions, this
techno-logy offers a locally-
accessible solution.

TECHNOLOGY

The rechnology was demon-
serared on production facili-
ties where asphalr is
produced on a continuous
basis. The plant facilities,
Carerpillar model SWM-
1100, include a fully auto-
mated parallel flow rotary
kiln, divided into three
secrions, with a 300 th
capacity and a retention
time of 9 minutes. The soil
to be treated is introduced
into the kiln's first section,
which contains a burner.
The soil falls in front of the
flame to form a curtain
which is crossed by hiot air
with an average temperature
of 2007C, In this section,
the hydrocarbons are
bumed, volatilized and,
along with the soils fine
fraction, are carried by the
haot air toward o centrifugal
wet scrubber, This dust is
carricd by the scrubber
water into a settling tank
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and following sedimenta-
tion, the recovered soil par-
ticles can be re-used in the
production of asphalt. The
treated soil is carmed by the
paddles of the rotary kiln
toward a conveyor and
accumulated for future use
as aprregabe, Duning experi-
mentation, changes were
made to the damper open-
ing, which regulates the
flow of hot air and the
eqquilibrium of combustion
gases, and to the kiln feed
rate, Contaminated soil was
mixed with o granulare in
various proportions and the
material treated was not
coared with bitumen,
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RESULTS

The trials were :_-L_:|!jl:|._:l! (]
a complere monitoring of
air, warer and sodl; the
results are presented in
the table below.

Contamination level of
soil to be treated

Concentrations of diesel
oil, mineral oils and
greases, polyoyclic
aromatic hydrocarbons

{ PAHz) and monocyvelic
aromatic hydrocarbons
(MAHS) in the soil were

measured both before and

after the treatment. The
sl 1o be treated con-
rained 1.23% diese] oil,
2067 ppm of mineral oils
and greases, 3.43 ppm of
PAHSs and traces of
MAHs,

Orptimal mixture

Short trials (30 minutes )
were conducted using
varying proportions of
clean and contaminated

soil, stones and siloy sand.

The final mixture for the

]LIIlH trial H I'ILII_ITb} -
sisted of 30% conramina-
red soil, 55% silry sand
and 19% scones (-2 cm).

Treatment of wet
scrubber wastewater

The scrubber water was
completely re-circulated
during the trials. Water
from the settling tank was

Re-use of fine particles

Abour 9 ronnes per hou
of fine particles were
generated during the
trials. The sedimented
solids in the settling tank
were added to the granu-
lar macerial used by the
plant in the fabrication

of asphalt.

created through a zand

filter and three in-line

activated carbon fileers,

then analysed and

discharged.
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POTENTIAL AND LIMITATIONS

The chermal creacment of
lighr hydrocarhon-concam-
inared soil in an asphalt
plant’s rotary kiln reduces
contamination levels o the
A and B* range of the cri-
reria set by the miniscére de
I'Environnement du
Duébec. This technology is
a viable alternative to
disposal of contaminated
50il in landfill sites. [ts
future is cerrainly promising.

INFORMATION

This dara sheer is based on
the results of a technology
development and demon-
stration project carried out
by Shell Canada Products
Led., in collaboration with
the firm Construcrion
Morascon Inc. The project
received fimancial suppore
from the St Lawrence

Cenire.

Treared soil containing
a low concentration of
hydrocarbons can be mixed
with aggregare in va-rious
proportions, in accordance
with the grain size required
for the production of
asphalt. In some regions,
very cold seasonal tempera-
tures can hinder both plane
operations and the bandling
of soil, thereby hindering
the use of this technology.

For more informacion,
contac:

The demonstration of
this technology has shown
that treatment costs may
vary between $60 to $100
per metric tonne, fpores
that are comparable to other
processes used o treat soil
contaminated with light

hydrocarbone,
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