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ABSTRACT

The tirm Biogenie S.R.1C. Inc. has
developed and demonstrated a
pechnology which uses a biotrickling
filter for the biological treatment of

RS EIMIESIons.

A pilot unit with a treatment capaciry
of 2100-6500 m! of off-gas per hour
was installed at an industrial site in
Montreal and operaced for a period of
more than ten weeks, The system
remuoved cover 959% of the valatile
NI -.'-.||||'|1|'-||r'||,|- (W) contained
i the gas emisions, The E'-||-.|1 uriit
removal rate was 350 g of VOUs per
cubic metre of reactor per hour (g/m!
per hour),

The unit cost of VO treatment
using the biotrickling filter comes to
$0.32 per kilogram of VOCs degraded,
or $0.20 per 1000 m! of off-gras treated
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BIOLOGICAL TREATMENT
OF GAS EMISSIONS FROM
THE FLEXOGRAPHY
PRINTING PROCESS
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# Envieonment

- Remowes volarile organic
compounds {alcohols, esoers)
without generating harmiful
by-produces

- Minimal process water to be
discharped

® Cost

- Trearment cost of $0.20 per
1000 m® of off-gas

- Low energy demands
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BACKGROUND

Im 1993, close to 20 000
tonnes of volatile organic
compounds (YOs) were
emitted to the atmosphere by
Canadian printing plants using
the flexography printing tech-
nique, thereby contriburing
significantly to global warm-
ing. Contaminants such as
propanol, ethanol, iso-
propanol, propyl acetate and
cthyl acetare are the main
substances emitted by flexo-
graphy. The treatment of
armospheric emissions, already
a difficult task, is made more
difficult by the need for com-
pact equipment that can be
adapted to the operations of a
printing plant employing the
flexography process.

TECHNOLOGY

Biogenie S.R.D.C. Inc. has
developed a two-phase proces
which combines a tower
absorber with a biotrickling
fileer, First, a stream of off-ms
is channeled to the tower
ahsorber and run counter-
current o a wu.ahiug solution,
to which it transfers most of
its VOCs. The gas emissions
circulate in parallel flow with
the YOC-laden warer, and are
then diverted to the biotrick-
ling filter, for final polishing,
before being discharged o the
atmosphere. The VOCs
ahsorbed by the warer are
biodegraded by the micro-
organisms embedded in the
filter, Process water may be
recirculated o the absarber
tower. All the instrumencation

necessary for process aptimiza-
ton is in place. The process is
entirely automared and
TECQUITES 0 T of BLpEr-
vision and manual operation.
The equipment may be
installed our of doors, close 1o
the plant, and the outlers on
the roof are interconnected so
a% o feed the bim I.'i'i,'.kl'il'lf_l filver.
The unit is relatively compact
(75 m’) and capable of rreating
aver 700 tonnes of VOCs per
vear. lts modular desipn allows
great rreatment flexibility in
rerms of emission flow rate and
conraminant level.

BIOTRICKLING FILTER PROCESS
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RESULTS

The microorganisms employed in
the treatment process were isolated
from the activated sludge of a biolo-
gical treatment process, A chemostat
continuous-feed bioreactor was used
for microorganism isolation and
enrichment. The microorganisms
scclimated very rapidly o the nutri-
tive solution enriched with the target
VO s The selected microorganisms
pose no risk to the environment and

are non-pathogenic.

Biodegradability testing made it
possible to check the VOU quantities
acceptable for degradation by the
microorganisms: in less than 24 hours,
more than 7% of the additive
compounds were accepred and

degraded.

Minety-three percent (93%) of the
VOCs contained in the off-gas was
removed during bench-scale resting
in the laboratory. Adr retention rime
in the system was 20 sec, with an
average concentration of VOCs of
750 mgfm® and o removal capacity of
145 g of VOCs (mh).

The pilot unit was designed for
testing under real condirions and has
a treatment capacity of berween
2000 and 6500 m'h, depending on
the nature of the off-gas (flow rate
and VOO level). The unit was able
tor treat 4% of the gas emissions of
the printing plant chosen as the test
site. Unit performance was con-
clusive: more than 95% removal of
VIO in aleohol -hased effluene.

These rests allowed us to optimize
operating conditions and double the
treatment capacity compared to the
results obtained in the lab. The pilor
unit has a yield of 350 ¢ VOCs per

cubic metre per hour

A technical and economic study

was done to estimate the installation
costs of an industrial-sized unit,
based on resules obtained in the

lab and at the piloe scale. The unir
cost of treating off-gas was estimared
at $0.32 per kilogram of VOCs
removed or $0.20 per 1000 m? of trear-
ed emissions, for a unit with a rrear-
ment capacity of over 125 000 m'/h
of emissions containing 1000 mgm’

of WO s, amortized over 15 years.

PERFORMANCE OF THE BIOTRICKLING FILTER

%) (kghd)
 n-Propanal 41 6.8
Ethanol i 19.3
Isopropana L 3.3
Methaot 3 L4
Fropy aceate 9 4
Ethyl acetate 7 22

*Based on the treatment of 2600 m'/h of off-gas containing 1000 mg of YOUs/m®™
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POTENTIAL AND LIMITATIONS

Potential

This treatment process
holds s own against other
extisting rechnologmies,
such as activared-carbon
adsorption, thermal oxida-
tion, regenerative catalyric
oxidation and incinera-
tior, What's more, it
needs no supplemental
fuel source.

INFORMATION

This technology data
sheet is based on the
results of a technology
development and demon-
stration project carried
out jointly by Biogenie
S.R.D.C, Inc. and the
Flexographic Commirtees,
with rhe rechnical and
financial asistance of
Environment Canada and
the Federal Office of
Regional Development —
(Duebec.
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The biotrickling filter may
be applicable w the rear-
ment of other types of gas
emissions, such as those of
the paint, wood veneering
and plastics industries.

Limitations
The pedformance of the

biotrickling filter may be
diminizshed in the presence

of warer-insoluble or
extremely volarile WO s,
The process may need to be

adapred in such cases.

The biotrickling filcer tech-
nology may not perform opri-
mally where rthe VO con-

centration in off-gas is higher
than 6000 mgm?*.

For addirional information, contact:

Enviromment Canada

Eco-Technology Innovation

Jean Lapointe, Chem.
Ronald Zaloum, B Eng,
Fh.D.

Tel: (514) 496-6851
E-mail:
ronald.zaloum®@ec.ge.ca

Flexographic Committee

Phil Cataldo

Tel: (514) 499-0500
E-mail:
acipque@cam.org

Biogenie 5 R, [nc.

Marie-Claude Drouin, P Eng.,
M.5c.A.

Denis Morissetee, P Eng.
Marketing Director

Tel: (418) 653-4422

E-mail:
drouinme@biogenie.ong
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