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ABSTRACT

Oire-processing rechnolopies have a

INNOVATIVE TOOL

ASSESSMENT PROTOCOL
OF THE APPLICABILITY
OF ORE-PROCESSING
TECHNOLOGIES TO
TREAT CONTAMINATED
SOIL, SEDIMENT AND
SLUDGE

Ereal deal od ol ial for use in
CRTFACTING CONTAMITENS fram conta-
minated soil, sediment and :~]|.|-.||_'|.'.
Lnfortunacely, there is very lirle
informarion available on this e
rial or on the limiations of EXEIng
environmental characrerzarion
methods in the rrearment o reclama-
tion of such contaminared marrices.

The assessment protocel presenced
here is modeled on ore-processing
methods which locare the contami-
nants contained in the differeni
grain-size fractions and idencify their
mineral composition and physical
propertics. The most appropriate and
most economical treatment technolo-
gies are then selecred and their per-
formance verified and validated by
means of freatment tests on the target
matrices, both in the lab and at the
semi-industrial scale.
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MAIN FEATURES

* [herall approach

= Contaminated matrices are

considered as low-prade ores

- Methodology facilitates and
accelerares the choce of the most

efficient separation technigues

* (e characterization
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Proven and ecoromical
technobomies based on simple
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BACKGROUND

The use of ore-processing
technologies for environmen-
tal applications such as soil,
sediment and sludge deconra-
minaricn is a relacively new
field. Ome of rhe advanrapes
of these technologies i thar
they are based on simple
principles of physical separa-
tion.

I penveral, ore-separation
technologics — whether by
gravity concentration, flota-
tion, magnetic or electro-
static separation — are less
costly to operare than ther-
mal or chemical rechnolo-

pics.

Unlike conventional enwvi-
ronmental characterization
methods, standard ore char-
acterization methods were
developed to identify the
technologies suitable to the
concentration and oreacment
of ore, These methods were
adapted for environmental
purposes with the aim of
identifving the extractible
forms of the contaminants so
as to select the most appro-
priate treatment technolo-
gies.
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METHODOLOGY

Oire processing is defined as
the group of one treatment
processes which concentrate
the minerals in question in
order 1o reduce the subse-
quent volume requiring
costly rrearment.

As shown in Figure 1, the
assessment protocol of the
rreatability of soil, sediment
and sludge using ore-process-
ing rechnologics has five
phases, each of which com-
prises different processes and
analyses.

Among other things, an ore-
processing study can ideneify
mincral composition, derer-
mine hulk densiry, identify
particle surface, ferromagnet-
ic properry and conducriviry,
and assess the degree of liber-
arion of the inorganic conta-
MINants present.

FIGURE 1.

STEPS IN THE ASSESSMENT PROTOCDOL OF
THE TREATABILITY OF SOIL, SEDIMENT
AND SLUDGE USING DRE-PROCESSING

TECHNOLOGIES

= Coneillation of charscterization
datn with condithons of use
and performance of various
cri-prvscessing i hisologies
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RESULTS

Using information obtained
in the characterization
study, the applicability of
ore-processing rechnologies
is then examined and the
Appropriate equipment
selected.

As shown in Table 1, each
type of technology requires
precisely defined conditions
of use relative to the
different properties of the
particles. The equipment
selection strategy is shown
in Figure 2.

The contaminated material
muest first be separated,
either by screening or by
classification. Each fracrion
=0 separated can then be
trested using one or more of
the four different
technologies shown in
Figure 2.

A preliminary creatment
scheme is then prepared. e
may be validared and
oprimized based on
laboratory or semi-induserial
testing.

FIGURE 2.
STRATEGY FOR THE SELECTIOMN OF

ORE-PROCESSING TECHMNOLODGIES
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TAELE 1.
OPERATING PRINCIPLES AND CONDITIONS OF USE

OF ORE-PROCESSING TECHMNOLOGIES

Type of technobogy Operating principhe Conditions of use

Ciravity Diifference in bulk density = Pamticle size > 1 pm

COMCENTarIon of ores - Difference kn bulk density of materials > 1 glem®

{dense medin separtor, = Elevated degree of liberation of

spiral separavor, inofganic contaminanis

 multi-gravity separator, etc.) e

Flotarion Hydrophobic and hydrophilic - Particle size > 3 um

[Aeation cell properties of particule surfaces - Surface of particles to be separated

and colismn ) exhibiting namral or chemically-stimulaved
hydrophobic properties :
= Awvernge degree of lberation of inorganic
Comtaminants [ or melted form,
uMﬂmel&#Wﬁ_

Mugnetic d Magnetic property of minerals = Metal comtaminanis exhibiting

sepAration ferromagnetic properties (iron, magnegice)

[ magnetic conveyor, - Pamicle size > 75 ym

wer drum separator} - Average degree of liberation of inorganic
contuminants

Elecrrosratic Diifference in electrical - Particle size berween 60 and 00 pm

separation condductivicy of minerals » Elevated degree of liberation of inorganic

s s 1 ﬁmmh be separared e

electrmdynamie separator, = Mugerials 1o FRTELTS
perfectly dry
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POTENTIAL AND LIMITATIONS

Potential

l'.']t'-l.'-prl.'u.'q,:hmlig rechnolo-
gies can be wsed o eco-
nomically deconraminare
soil, sediment and sludge;
l'hl.“,.' miay alao be E'I‘F“Iiﬁ"-l %)
the bencficial treatment
and reclamarion of muric-
pal, industrial and mining
WaAsTE.

INFORMATION

This data sheet is based on
research projects of the
national scicntific rescarch
cenire |MRS-AGéoresaurces
and the Centre de
Recherches Minérales of
the Quebec natural
resotirces miniscry. The
projects received funding
from Environment Canada.
Also available, a lengthier
document based on these
projects, titled:

“Aszessment frodocod of the
applicability of ore-processmg
technologies o mreat concami-
nated sonl, sediment and

shadme™,
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Limatations

An (M E-IR WeEs T :lﬁ'lr-:l:ll._'h
may be employved where:

- the inoreanic chemicals
targeted are not chemically
associated with the marrix;

- the material grain size is
appropriate [or sepatation;
and

- the discrepancy between
thie values of one or many of
physical properties of conta-
minants is large enough 1o
allow separation,

Marerial with an average par-
ticle diameter smaller than

33 pm is not easily decontami-
nated using the physical
treatment processes described
in the lengthier final report.

Although, hydromerallurgical
and pyromerallurgical rech-
nologies are not described in
the report, the analyric merch-
ods proposed therein may be
wsed 1o derermine their
applicability .

For additional information, contact:

Environment Canada
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P Eng., M. 5c. A

Tel: {(514) 496-6851

E-mail:
jean-renemichaud@ec.go.ca

[MBS-Gdnressources

Mario Bergeron, Ph.DD.

Tel: (418) 654-2611

E-mail:

mberperon@gse. NRCan.ge.ca

Centre de Recherches
Minérales

Denis Blackburn, I Eng, M. 5c.
Tel: (415} 643-9a02
E-muail:

dblackbi@rig.qe.ca
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