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ABSTRACT

Dut-of-service, PCB-contaminated
elecrrical capacivors constitute a large
part of the total inventory of PCBs,
and their destruction using existing
technologies is both complex and
costly,

In cooperation wich Hydro-
Cuébec, the firm Sanexen Environ-
mental Services Inc. conduceed trial
runs of the Decontaksolv™ process
for the decontamination of electrical
capacitors on 546 units. This process
met the environmental criteria set for
residual PCB concentrations in
extraction fluid, in the capacitors'
active parts (paper, cardboard, metal),
and in the meral casings. The
criterion was also met for the residual
concentration of extraction fluid held
in the porous materials (paper and

cardboard ).
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HAZARDOUS WASTES

DECONTAKSOLV™
PROCESS FOR THE
DECONTAMINATION OF
PCB CAPACITORS

SANEZIEN

EMWVIROMMENTAL SERVICES INC.

MAIN FEATURES

* Technology
Mobile unit including:
» Capacitor shredding
= YVacuum PCB Barch expraction
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* Environment

- Decontamination of acrive parts

- Recycling of metal components
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- Reduction in volume of contami-

mated material.

= Cost

- Redueton in st e COSEE
- 65% reducrion in total capacitor
trass for di ] wal
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BACKGROUND

Our-of-service, PCRB-
contaminared capacitors are
a problem due ro their liquid
and solid compositions, and
tor the availability of
destruction rechnologies.
Although chemical processes
can destroy PUBs, these
rechnolopies are limived to
concentrations of lower than
10 000 mg'kg for pure PCRs.
Since a capacitor that wses
PCBs as dielecrrie luid
containg, by weighe, 35%
PCBs, 45% acrive parts, and
20% meral, more complex
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must be used 1o achieve the
complere descruction of
these higher PCB
concentrations. Chemical
processes can be used, bur
the complete deconra-
mination of acrive parts is
difficulr since paper and
cardboard ahsork PCBs. The
extraction of liquid PCBs
anl the decontaminarion of
the varlous parts pror o the
PO Bs destrucrion is therefore
an interesting alternarive
thar can reduce elimination
and storage costs of PCB-
contaminated capacirors.
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TECHNOLOGY

The Decontaksolv™ process
applicd by the firm Sanexen
Environmental Services [nc.
employs a reusable fluid to
extract PCBs from the solid
components. The mobile
system is mounted on three
15-m trailers and includes a
shredder, air ventilation and
filtration sysbems, an auto-
clave, a distiller, heat
exchangers, a thermal unit
and a drying unit for the
recovery of residual fluid
following the extraction
phase.

The capacitors (See
diagram} are first drained

and the metal casings, with
their coils removed, are then
decontaminated in the
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coils are placed in baskers
and introduced into the
autoclave, where they are
1.'.-'.;|,.-:|'||;'|J 1.||."|I:|'| thl.: exlFAachsty
fluid. After the extraction
eyele, hor air is circulared in
the autoclave in a closed-
circuit operation to dry the
material and recover any
residual fluid. The rreared
material is then placed in a
container, analysed for
PCBs, and sent to an
authorized recycling facilivy.

Decontakslov™ Process Flow Chart
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RESULTS

PCBs, must cicher be
sroped or destroved using

to a recycling faciliy. The
rematning 35%, trans-

those extraceed in the
distilling phase.

A, first seties of pests
conducted on 306 capa-

citors demonstrated the
importance of the posi-
tioning and geometry of
the injection points in the
autoclave, as well as the
temperature control of the
extraction fluid and the
need to shred the coils
ineo fime particles.

The mean resules for
the three batches show
that all the environmental
criteria were met, with the
exception of batch Mo, 3,
for which optimization
conditions were suhse-
quently corrected, These
results demonstrate the
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another technology.

Mass Balance

Coils, cardboard., casing

BI06 kg (65%)

4658 kg (35%)

TOTAL: 240 capacitors x 5.6 kglunit = 12 564 kg=13 000 ke |
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tests was performed on o i  of PCBs* Tr ced fluid®e
three barches of 80 capa- contaminating capacitors Tate b S o) Candboard held in active parts
citors each, for a roral containing PCBs, {mggleg) {mgkgl Ty
weight of some 13 ronnes ; —
Bix Mo Bl Erm-an:n.}u:nrll,. .Eu.ﬁ".!{u of o1 99 S 5107

WEE I3 Daance). the capacitor's original Mor? 6.0 243 0.014
'!:..:'Ui'!l“-"lr. control was : weight was decontami- Na. 3 17.2 10.8 (.55
maintained by sampling siatied and caty be s
and analysing PCBs. :‘ The ctierion set for PUDs is 30 mplkg-
Fesidual extracrion fluid e cricerion set for v exometion fwid is 0.2,

concentrations were also
subject to control
procedures,

The tests consisted of
shredding the capacitors,
and decontaminating this
marerial by in-vacuum
process, followed by
drying sequences and the
perindic roation of the
material. Modifications
were made to the drying
stage of cach batch in
order to determine the
impact of physical
placement in the auto-
clave on the effective-
ness of decontamination.

Eesidue from the
treatment procedure
contains PCBs drained
PG o Creacment and
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POTENTIAL AND LIMITATIONS

The on-site reduction in
the volume and mass of
PCB-contaminared
elecrrical capacitors for
disposal is a promising
development, bath
cconomically and
environmentally. Metal
parts thus deconmminaced
can be recycled or reused
commercially. The
Decontaksolv ™ process
facilivares the recycling
and the commercial reuse

INFORMATION

This data sheet is based on
the results of a technology
development and
demonstration project
carried out by Sanexen
Environmental Services
Inc. in cooperation with
Hydro-Québec, The
project received financial
support from the St
Lawrence Centre.
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of the meral components,
which correspond to 65%
of the rotal weight of an
elecrrical capaciror, thus
reducing storage costs,

This mobile system
oiffers an alrernarive o
fixed taciliries and their
accompanying drawbacks.
Wich the Deconraksalv™
process, PCBs are extracted
in the ligquid stare, thereby
simplifying borh handling
and final eliminacion.

For more information, contact:

Giérald Giroward, I' Eng,
Jean Lapointe, B Chem,
Technology Development
Division

Environment Canada
Tel.: (514) 283-9174

André Chamberland, Ph.I.
Hydro-Ouéhec
Tel.: (314) 9857167

A minimum amount of
contaminated equipment is
necded, however, in order to
render the process cconomic-
ally feasible. In some cases,
several users will have to be
brought topether.

Finally, chis process can be
applied to other types of
contaminated materials, such
As rranstormer cores and
other porous materials.

Jacques Dhon, T-Sc.A.
Sanexen Environmental
Services Inc.

Tel: (514) 646-T8TR

Michael Vocilka, B.5c.
Sanexen Environmenral
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Tel: (416) 622-5011
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