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ON-SITE RECYCLING AND
POTENTIAL REUSE OF

ABSTRACT

A gll.'l. |'\-| COfCenitaior Wit Cofims-
siomed ar a facility adjacent 1o Dorval
Adrmportr during the 1996-97 de-icing
SE1S0TY. T||1' gl'-.'; |'-| COPCE T A nOd
processed approximarely 200 000 L
of spent de-icing fluid in abour 300
hovuars ul'up.-rn:iu:'n tirne. The LHECPILET
concentration of the recycled glycaol
averaged 48-51%. The barch of
recvcled glycol met the perdformance
based requirements as a Type | de-
wcing and anci-ic ing aircrafr fluid, in
accordance with AMS Srandard
[424A. These resules support the
ultimate objecrive: reuse of the recy-

cled glycol as aircraft de-icing fluid.
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MAIN FEATURES

# Technology

- Gilyool concentration attained from
cvaporacion followed by mechan-
ical vapour recompression of wWanet

- Processing capacity of over
1000 Lihour of spent de-icing fluid

- Fits into a trailer for transport to
alrpor sites

- Adapted to actual airpon
imstallations

* Environment

« Efficient recycling of the ethylene
glycol (EG) derived from spemt
de-icimg Huid

- Significant reduction in biological
oxygen demand (BODs ) entering
the sewer system

- Mo gaseous emissions

# Cost

- Beusable glyeol feedstock for a
variety of product formulations

. Recycled glycol at approximately
half the price of new ethylene
glyeal based de-icing fluid
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BACKGROUND

Ethylene glycol or propylene
glycol ("plycol”) is used as the
main ingredient for aircraft de-
icingl anti-icing fluids, These
products exhibit a high biologi-
cal oxypen demand (BOTL)
that may be harmful to the
environment. To prevent
glycol from entering surface
waters, most Canadian airports
collect the ghycol after de-icing
operations. The spent aircraft
de-icing fluid is then dis-
charped into sewer systems,
where it must comply with the
Canadian Environmental
Protection Act gpuideline for
discharges of glycol into surface
water (100 mg/L). In the case
af the Dorval Aidrport, the
Montreal Urban Community
allovas as much as 20 tonnes
per day and up to 30% of glycol
into the sewer system. The
Montreal sewage trearment
plant only performs a physical-
chemical treatment, and no
biological treatment. The
resulting effluent is then dis-
charged to the St. Lawrence
River.

TECHNOLOGY

The concentrator, in conjunc-
tion with filtration operations,
removes water from glycol
solutions using evaporation
with mechanical vapour

recompression. The concentra-

tor consists of a skid-mounted
apparatus which includes four
principal components: a heat
exchange/distillation mnk,
VAPOUT SUCtion units {steam
compressor ), a cyclone (steam-
glycol separator), and an
economizer for heat recovery
from the output streams. The
unit can function over a wide
range of feedstock concentra-
tions of either ethylene or
propylene glycol, and 13
designed to produce an ourput
af up to 55% glycol concentr-
tion. The distillation over-
head stream, comprising
approximately 99, 5% water
and 0.5% glyeol, is discharged
to the sewer systermn, in accor-
dance with applicable permirs.

An important feature of the
glycol concentrator is that
it is relatively compact and
requires no special services
other than electricity and
water connections, This
allows the concentrator o
be casily integrared into any
AICpOTt environinent,
Furthermore, a concentrator
can be added or removed
socording to the recyeling
requirements of each
AL,
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RESULTS

Glyeol Concentrator Performance

The pre-production unit was com-
missioned on Movember 15, 1996,
The concentrator was used for
24-hour periods to process spent
de-icing fluids from the Dorval Air-
port, 1t was operated virually main-
tenance free for over 300 hours in
the period from Movember 15, 1996
to February 7, 1997, The concentra-
tor has operated an additional 10
months since the end of the
demonstration project and will be in
full utilization for the 199708

de-icing seasomn,

Performance of Recyveled Glyeol
Fluids

The evaluations followed the
Awrospace Material Specification
{AMS) of the Society of
Automotive Engineers {SAE)
standards for de-icing fluids 1424A
“De-icing!Anti-icing Fluid Alircraft
SAE Type 17 (revised Ocrober
1996) anvd were performed by the
Amnti-lcing Materials Laboratory
(AMIL) of the Université du
Ouibec 3 Chicourimi. The resules
are applicable for the 1996.97
batch of recycled glycol and are
valid for a two-year period. The
recyeled de-icing fluid was also
rested for physical properties,
storage stabilivy and effecrs on
atreraft materials in accondance
with SAE- AMS specification
1424A. The recycled de-icing fluid
was in conformicy with virtually all
of the 1424A specifications.
Addivional work 15 needed o
adddress a slight variation in the pH
stability of the recycled fluid (due
o the presence of urea from
runway de-icing).
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GLYCOL CONCENTRATOR PERFORMAMNCE

PERFORMAMNCE OF RECYCLED AIRCRAFT DE-ICING FLUID

Parameter Undts emonstration Demonstration
Project: Start Project: End

F'““f::“ Lot 600800 950-1150
Gilyeol
:mm % EG 5.20% 8.5-30%
Clyel BN
’f‘mﬂ : "'“““II} % EG 40-50% 48-51%
F“& m"l " H mglL (BG) 10 000-12 000 5800
Power Costs #/Litre 0.0045 Q0040

14244 test Minimum time y Conforms
{AMS) Typel Required Measured (1:2)
m} 3 mdnutes 5.5 minunes Yes
Eﬁfml 30 mingtes g You

U Recyched airceaft de-icirg Muid confors above -10.5 °C.

£ Applicable for 1996-1997 baech of recycled de-icing Auid and valid for a rweeyear perind.
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POTENTIAL AND LIMITATIONS

Potential

The glycol concentrator
resolves many of the
problems associated with
the management of spent
de-icing fluid by providing
a cost-efficient and flex-
ible solution. Adrport
authorities and airlines are
now aware of the impaor-
tance of controlling
releases of glveol into the
environment and they
require thar environmen-
tal control systems be in
place. Most municipal-
ities have BOD; sewer
discharge surcharges.
These factors make the

INFORMATION

This data sheet is based on
the results of a technology
development and
demonstration project
carried our by Les Services
Environnementaux [NL Inc.,
a wholly owned subsidiary of
Inland Technologies Inc.,
with the rechnical and
financial assisrance of
Environment Canada and
the Federal Office of
Fegional Development

{ Cuchec).
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glycol concentrator econo-
mical for use at most major
airports with extensive de-
icing operacions. The gly-
col concentrator works
equally well with cither
ethylene or propylene gly-
col based de-icing fluids.
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Enwironment Canada
Eco-Technology Innovation

Jean Lapointe, Chemist
Gérald Girovard, P Eng.
(514) 496-6851

E-mail:
gerald.girouard@ec.go.ca
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Limitations

The economic viability of
the glycal concentrator may
be hindered where there are
no regulations ar sewer sur-
charges poverning the dis-
charge of spene de-icing
fluids inco the environment.

[nland Technologies Inc.

Boger Langille
(514) 422- 8971
or (902) 662-3358

Michael Shapiro, F: Eng.
(514) 488-5013

E-mail:
shapiro@rotal. net
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