ABSTRACT

Some 140 tonnes of mercury s dis-
charged into the environment every
year in Canada, Uncontrolled dis-
charpes of this toxic substance, resule-
ing particularly from discarded lamps
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to comduct a study to inventory rech-
nologies for recovering and recyeling
the mercury contained in discarded
lamps and in some types of used
batteries. The rechnical, economic,
lq;gis]:_ﬂ:w.; and environmental fea-
tures of these eehnologies were also
.-l._||:]|._'|._'l: [0 A Comparive analysis o
assess the possibilicy of introducing

them in the Duébec conrext.

i,
’ A . -:"'“j.' T -Lr'l‘:‘l. -y
i -
B 54 LA mt—Laumnt
Vision 2000
Enviranmar Errsirorinameant
I*I Canada Camnada
Projnchion Prabaciion

Cuibec Hegion

Fégion du Dushes

INVENTORY OF
RECOVERY AND
RECYCLING
TECHNOLOGIES FOR THE
MERCURY IN
DISCARDED LAMPS
AND SPENT BATTERIES
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MAIN FEATURES

The study, enitled Etude de faisahilicd
des procédés de raitement, de récui-
vation et de recyvelage du mercure et
aretres substances composant les lampes
et les piles séches, has highlighted the

following points

- Mo plobal solution exists in
Canada for the treatment of
mercury residue, although a few
isolated initiatives have been
taken for its recovery and

recycling.

- Ower 35 technologies have been
inventoried: 24 are found at the
industrial scale, 4 at the pilot scale,

and 8 are in development.

- Mozt technologies treat only one
tvpe of waste: barteries, button bat-

teries, lamps, fluorescent tubes, etc.
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BACKGROUND

Drifferent types of waste con-
tain mercury. Certain kinds
of used batrerics (mercury
oxide and silver oxide cell),
flucrescent tubes, public
streetlights, some medical
waste {dental amalgams,
thermomerers), and many
control devices (switches,
thermostats) represent a
major source of contamina-
tion that could be avoided.

As par of Flydro-Oudbec's
energy-efficiency improve-
ment program for public
lighting systems, 200 030
mercury strectlights will be
replaced. Such a program
also exists in the other
provinoes.

The mercury found in
industrial and domestic
wastes ends up i sanitary
landfills and municipal incin-
erators, thus threatening o
contaminate the air, warer,
s0il and groundwater.

Until now, no global
solution has exizted in
Canada for the recovery of
meTtcury waste. T his study
is aimed at inventorying
available options in order
oo reduce discharges of mer-
cury into the environment.
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CONTENT OF THE STUDY

This feasibility study provides
the information necessary for
developing and inrroducing
recovery and recyeling
processes applicable to mer-
cury and other substances
found in lamps and batteries.

The composition of various
rypes of lamps and barteries
are first described =0 that the
companies involved can easily
targer the substances requiring
marsgement. This section
lises the obsracles that muse
be overcome in implementing
a mercury collection and
recycling system.

Technologies in develop-
ment or already available

have been inventoried and
can be found in the attached
appendix. These technolopgies
are grouped according to

five main industrial processes:
pyrometallurgy, hydrometal-
lurgy, thermal processes

{ pyrolysis and distillation),
mechanical separation, and
secure landfilling.

By a comparative analysis,
a few possible scenarios have
been prepared for the intro-
duction of proven technolo-
gies onto the Cuébec marker,
in consideration of each's
technical, economic, legisla-
tive and environmental
fearures,
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RECOMMENDATIONS

The following points
should be considenad
before the rechnologies
micst suited 1o Ouébec
can be selected:

- A pricing strategy or pol-
icy for the recovery of
discarded batteries and
lamps is vital to the suc-
cessful introduction of
ANY PeCOVEry Program;
revenue penerated by the
sale of recovered mate-
rials s not sufficient to

ensure the profitability of

most recycling processes,

- A collection system for
spent barteries and lamps
st be set up in order o
supply a steady and ade-
quate amount of material
for trearment. While the
recovery of lamps and
barrertes form the indus-
trial secror does not

CRITERIA USED TO COMPARE TECHNOLOGIES

Features

Technical

Environmental

Economic

Legiskative

STATE OF DEVELOPMENT OF
INMVEMTORIED TECHMNOLOGIES

Type of technology Mumber of processes
Pyrametallurgy 2
Hydrometallunry I 3
z
2

Themmal process:s

- Pyrodysis 8
- Distlllation : 2
; f
g I
Mechanical separstion ' 2
1
3
Landfilling 5 1
: )

State of development

Industrial scale
In developmens:
Pilor scale

[ndustrial scale

Tnidustrial scale

In developanint
[mdustrizl scale
Unknown

In ﬂE\'El-ﬁpn‘bEnl'.
Pilot scale
Inedustrial scale

In developenent
Industrial scale

appear problematic, the While awairing for the

introduction of treatment
technologies in Québec,
temporary measures would

same can not be said of
domestic-source mercury.
A collection system
based on the principle of help decrease mercury
return to a retailer or dis-  discharges to the environ-

ment. By way of example,

Hydro-Ouébes has already

tributor appears to be
more efficient,

Criteria

- Comparibilicy of process o marerials to be meared
- Meed w pre-sort materinls to be mreated

- Equipment mobilicy

- Environmental perfommance

- Management constraints of wastes from treatmens

- Enerpy requirements (Energy balance)
- Remsmumce TeCOVETy Tate I:}-'[n;.'s balamice)

- Capital costs

- perating costs

- Break-even paint

- Subject o envirommental assessment

CHNOLOGIES HalTaARDOUS WASTES

found a solution by dis-
mantling public street-
lights to recover the arc
tubes containing droplets
of mercury and amalgams
of sodium/mercury. These
wastes can then be export-
ed and treated ae special-
izesed facilities in the Unived
Sitares or in Burape.

However, in order 1o
avoid the accumulation of
large amounts of hazardous
materials, the storage of
spent batteries and discard-
ed lamps is recommended
only where recycling, treat-
ment or disposal options
exist or can be accessed,



INTEREST IN THE STUDY

To those working in the mental and legislative - Scenarios of introduction
field of hazardous waste and features to consider in onto the Québec marker
wheo are looking to develop implementing a mercury- of recavery and recycling

a management strategy for contaminated waste processes for spent barteries
mercury-contaminated management system; and discarded lamps.

waste, at both the privare
and public sector levels, this
study presents:

« A review of the available
l.l.“'l.'l'lI'H.!'ll:JI_.’,i.l:'-E-;

= A description of techno-
logies currently under
demonstration;

- Comments on the tech-
nical, economic, environ-
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