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ABSTRACT

Metal finishing and metal proces-
sing indusery effluents conrain toxic
metals. Removing these metals using
conventional treatment units gener-
aties |:-|'r|::|; AU af Hll,rdmﬂ_‘\. I."']Hf.ii-
fied as hazardows waste, for which dis-
posal cosrs are high. The firm
Thermonic Inc. demonstrated the
.|'|1|::-|i-:_':-|!1:|.||!l|- of 2 lL"l.IIIII!-II:IH'r' L]L:ii;_rl'ltl.‘]
to remove the heavy metals from the
effluents of a vatery of plants.
Resules show that recovered zing,
COpper, nickel and chromium can be
recycled. However, the presence of
oils, greases and soap in the effluent
to be treated reduces the efficiency of
merals recovery. Also, sufficient
quantities of metallic sludpes must be
available to sustain recycling plant

OpTarions.
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MAIN FEATURES

* Technology

INDUSTRIAL WASTENATER

RECOVERY OF HEAVY
METALS FROM
INDUSTRIAL EFFLUENTS
USING THE THERMONIC
TECHNOLOGY

- |"]1g,l:-i:ll._'l:--l;}'n.::l:lit':|| effluent
Irealimedl F‘-I‘L:I'I:ll.':"ih

- Merals recovery by electrolysis
or by concentracion.

* Environment
- Remowal of heavy metals {Zn, Ph,
Mi, Cr, Cd, CM, Al, Fe) from the
induserial effluents
- Reduction of quantity and toxic-
ity of sludees penerared

-Becovery and recycling of metals,

# Cost

- - Treatment costs comparable to
thiose of conventional physico-
chemical proceses

= Economic sucoess of metals recy-

cling dependent on three factors:
sludpe supply, demand for recowy
ered metals, and the declassifica-
tion of residual sludge
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BACKGROUND

A number of plants, espe-
clally those involved in
metal processing and surface
treatment, discharge heavy
metals in their effluents,
Such metals can concentrate
in living organisms or pre-
cipitate as residual contami-
nants in receiving waters.

The removal of heavy
metals in effluent by con-
ventional physico-chemical
treatment generabes metallic
sludges. These sludpges are
classified as hazardous waste
anel their disposal costs are
||.|__|_=.||.

For this reason, the
Thermonic firm undertook
to demonstrate its own tech-
nology, which removes toxic
metals from sludges while
reducing the rigks of future
contamination often associ-
ated with sludge landfill
sires.

This approach may lead
to the marker availability of
some recovered metals, and
ro a reducrion in the amount
of sludpe thar must be Land-
filled. In scmme Laises, i may
also lead 1o the declassifica-
tion of this sludge, thereby
reducing disposal costs
appreciably.
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TECHNOLOGY

The rechnology developed
by Thermonic Inc. involves
two principal phases, as
shown in the schematic dia-
gram below,

First, a physico-chemical
precipitation is carried our
in a compartmented reactor,
using active reagents chosen
according to the metals o
be removed. Afterwards, the
water is separated from the
resulting metallic sludges by
setrling.

The second phase, the
most innovative part of the
rrearment, involves dissolv-
ing the ]1r~e_'1.-'|:|:-'|,:|\|l|l alained
sludiges using either an acid
or @ hase solurion, depend-
ing on the characreristics of
the sludpes and merals. This
allows the merals to be
recovered by electrolysis or,
in the case of spent chromi-
um solutions, by concentea-
rion (evaporation) or any
ocher physical or chemical

way.

THERMORMNIC PILOT URNIT

Slep 1
Matal Precipaation

Step 2
Metal Recovery

Electrolysis
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RESULTS

Feasibility studies

Heavy metals remaoval
tests wiere first conducted
an effluent from eighr
different plants. Testing of
sludpe dissolution was
then carried our, as was
the recovery of metals by
elecrrolysis and by con-
centration. Finally, a
preliminary evaluarion of
the economic potential of
the process was carried out

by comparing conven-
rionial treatment o the
Themonic technology
and taking into account
their main associated
COElE,

PHASE 11
Pilot tests

Only three of the indus-
eries tnvolved in Phase | of
the project participated in
the pilot tests: that s, 1C1
Explosives Canada Inc.,

Seelfil Ltd, and Wolverine

Tube Canada Inc. Testing
was thereby limited o
three main metals: lead,
zinc and copper.

Asin Phase [, the
process was tested for its
efficiency in removing
heavy metals in effluent,
in dissolving sludge, and
in recovering metals by
electrolysis or any other
approved rechnology. An
economic evaluation
was also undertaken for

Stelfil Lud. arad for
Wolverine Tube Canada
Inc.; as for [C] Explosives
Canada Inc., conditions
were zauch thar lead
recovery was inefficient,
and nao h|udg¢f dissolurion
tests were performed.

The table below
presents the main results
and the economic ana-
lyses for each phinse:

[Zn, Fe, Fb, Ni, Cr,
Cd, Cu, CN, Al]

(8 plants)

active reagents.

4. Effluent solid-liguid separation
easier with the Thermanic
I:-ndunlrw.

| ‘lriﬂl.ll.'l greiter than 99% for rinc,

copper, nickel, lead, chromium
and spent plating solstions,

2. Efficiently eliminates strong
cyanide concentmticns.

PHASES REMOVAL OF METALS IN | RECOVERY OF METALS IM ECOMNOMIC
EFFLLIENTS | SLUDGES BENEFIT
1. Membs removal results greater Metals dissohstion Based on a preliminary
than 98%, if concentmtion in evaluation, 1 metals recycling
l efffuent = 10 mglitre. 1. Greater than W% for zinc, plant could be profitable for six
Sy : copper, nickel and chromium. of the sight industries studied
I s to those COmpil |ml
nr.uu'l.'l.-znl:li:lunfnl T-ach'rmlng:u L This 513&':{'-‘ YEIOf :!i-'_""-itﬂd by the an mt}mﬁf_! : =
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Feasibility studies | 3. Chominm and eyanide : i
treatments faster and simpler Metals concentration
with Thermanic technology's

ll 1. Remeval efficiency confirmed Metals dissolution 1. Dhee tor high bevels of
for irom, zinec, copper and lead, impurities, recovery of lead
with results above S4G%, 1. Dissalution efficiency of 92% from 1C1 Explosives Canada
for copper and 98%: far zine, Inc. sludge is not profitable,
] L. Better lead removal :

Pllﬂ[ [escs performances with Themmonic L. Mo EE““"E‘I':'DE_'-"“ I-ﬁ_”-_:l"h'ﬂ 2. A copper and zinc recyeling
technology on effluent from to high level of impurities. plant could be profitable
the 1CI Explosives Canada Inc. ; where sufficient supplics of

[P]:"r zﬂ, F'E1 I::u:l ] plant. Metals concentration shudge exist,

; Recovery mte of cver P8% for

(3 plants) metallic zine and copper.,
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POTENTIAL AND LIMITATIONS

POTENTIAL
The process appears to offer

good economic and environ-

mental advantages,
especially where effluent
impurities are fow, where
sufficicnt quanticies of
sludges justify the operation
of a recycling plant, and
where the metals recovered
have, like chromium, zinc,
aluminum and nickel, a
pood resale value.

LIMITATIONS

Just as for conventional
rreacmenis, the metal pre-
cipitation capacity of the
Thermonic process is
hindered by traces of soap,

oils or greases in the ef-

INFORMATION

This data sheet is based

on the results of a
technology development
and demonstration project
carried out by Thermonic
Inc., with financial support
from Environment Canada

and Industry Canada.
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fluent. Other compounds,
whether organic matter,
phosphates or calcium, in
T incresss consumption
of the active reagents of
precipitation and hinder
dissolution of the metals in
the sludpe during the re-
COVETY Stape,

For zine and copper,
Thermonic Inc. has
determined that a monthly
minimum of 15 to 23 tonmes
of sludpes are needed to
justify operating a metals
recycling plant. In a number
of cases, plants will have wo
be regrouped by Thermonic
to ensure a sufficient supply
of sludee for recycling plant
Operatiens.

Eight industrial plants also
collaboraved:

Acralum Pain Inc.

Canzip Industries Inc.

ICI Explosives Canada Inc.
Pram & Whimey Canada Inc.
Sidbec Dosco Canada Inc.

Sivaco Uudéhec Inc.

Srelfil Lrd.

Wokverine Tube Carada Inc.
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In the end, there remain
a few unanswered questions
regarding recycling plant
operating methods; the
resale value of cortain
merals; and the develop-
ment opportunities for
merals such as iron, cad-
minrn, and lead. Howewver,
Thermonic is working to
fimed markers for these other
merals.

For more information,
contact:

Ronald Zaloum, P Eng., Ph.[0.
Technology Development
Section

Environment Canada

Tel.: (514) 283-4252

Philippe Sonen, P Enge, MSc A,
Gustave Tremblay

Thermonie Inc.
Tel.: (514) 641-9355
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