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ABSTRACT

Chudbec’s pulp and paper indwstry
must introduce secondary treatment
systems in order to comply with the
EOVErnIment’s new environmental
standards concerning liquid waste.
Biofilerarion borh biodegrades soluble
organic matter and retains suspended
solids by filoracion.

The BIOFOR® process was tested
to evaluare its effectiveness for the
biological treatment of effluent from
an inregraced pulp and paper mill.
B0 and 55 concentrations were
reduced o values thar conformed
with the new environmental stan-
dards, and acure toxicity was removed
from the effluent. An estimation of
the treatment costs was also under-
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INDUSTRIAL WASTEUWATER

TREATMENT
OF INTEGRATED PULP
AND PAPER MILL
EFFLUENT BY
BIOFILTRATION USING
THE BIOFOR® PROCESS

MAIN FEATURES

* Technology
= Agrohic rrearment process
suitable for diluted effluents
- Compact installation
- Bestsrant to effluent load

variations.

* Environment
- Substanrial reduction of arganic

matter and suspended solids

COnNCeniETIonNS

- Suitable for integrated pulp
and paper mill effluents

« Remaoval of acute toxicity

from reeared effluents.

* (Cpst
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BACKGROUND

The pulp and paper industry
must meet new regulations
for reducing BOD; and 85
and removing the acute tax-
ieity in effluents, In respect
of these new standards,
plants must now provide
secondary treatment for
their effluents.

The installation of con-
ventional treatment sys-
terns, such as activated
sludpe or aerated lagoons,
may not be adequate, espe-
cially for those plants with
limired space, In such cases,
biofiltration may prove to
be an interesting treatment
|.‘:||'|l'i:|'&-1'|. A demonsteation
project was thus carried our
ar the Québec Ciry plant of
Daishowa Forest Produces
Led.

TECHNOLOGY

The BIOFOR® process is an
perated biological filter con-
sisting of an immernsed gran.
ular medium onto which a
bacterial film is affixed.
The fixed biomass biode-
erades the soluble organie
matter as it filvers the efflu-
ent, retaining the suspended
solids.

The raw effluent and the
oxygen necessary 1o the aer-
obic biodegradation of
OFZanic matter are intro-
duced at the bage of the fil-
ter. The co-current upward
flow of air and warer ensures
an excellent oxygen trans-
fer, allowing the system o
operare with heavy loads
and at a high rare of effi-
ciency.

The BIOFOR® process
was developed by
Dregrémont (France), which
holds the patent. The com-
mercial and technical devel-
opment of the biofilter in
Morth America is being car-
ried out by its subsidiary,
Degrémont Infilco Lud. of
Lachine, Québec.
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RESULTS

Effectiveness of the
BIOFOR® process

Under steady-state operat-
ing conditions over 24
filtration cycles, the
BIOFOR® process reduced
the BOD and 85 in the
effluent to the values set
by the new standards of 5
and 8 kgftonne of finished
product, respectively
{monthly averages). The
effluent showed no acute
coxicity.

Tested under various
operating conditions
— such as plant scarc-up
and simulated variations
i OTEANic matter concen-
tration, sludge loading
and effluent temperature —
the biofilter’s removal effi-
clency briefly decreased.
However, the biofilter

abtained by gravity set-
tling of the biofilter's
backwash wastewater,
However, a consistency
ratiging from 1.7 to 2.3%
was obtained with air
flotation. The super-
nacant can therefore be
recirculated o the prima-
ty clarifier since it has the
same sertling properties.
The sludge production
rate of the BIOFOR® filter
varied berween 0.75 to
0.95 kgfkg BOD;
removed, The sludge can
be dewarered 1o a dryness
level of 20% with the
addirion of polymers. A
dryness level of 25% can
be arrained by mixing
these biological sludges
with those of the primary
clarifier. The sludge did

quickly recovered. not give off any odours.
Backwash wastewater Design and operating
treatment and sludge criteria
characterization

A dludge consistency of

between 0.8 and 1.4% was

The fileer design is hased
on a BODg sludge loading

of 5 kg'm'fd. Under this
loading and a flow rate

of 120 000 m*/d, a filtra-
tion rate of 3.5 mfm*h
removed 80% of the
BODs in steady-state con-
ditions. If the flow rate
were 1o be reduced o

100 200 m'id, the nomi-
nal mass loading rate
could be maintained by
reducing the hydraulic
loading rate to 2.5 mYjmth.
Cost of the process

Capital costs to install the
BIOFOR® process at the
Daishowa Forest Products
Led. plant in Québec Ciry
are estimated ar §2900kg
BOD; based on a flow rate
af 100 030 m'fd and a
BOD load of 25 000 kg/d.
This estimare accounts for
the cost of constructing
the primary clarifier,
biofilters, backwash waste-
warter sertling ranks and
spillage tank. It also
incledes the installarion

of pumping stations, -
mechanical and moni
toring equipment and
pipclines, as well as sys-
tems for chemical product
preparation and sludge
treatment. These costs
may be compamable to
those of conventional
activated sludge treatment
umits,

Operating costs, inclu-
ding labour, maintenance,
chemical products, elec-
tricity, sludge disposal and
conerol testing, amouft to
approximately 0.30 $/Le
of BODs removed, which
is similar to conventional
activated sludge treatment
operating costs,
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POTENTIAL AND LIMITATIONS

Paorential Limitations enlarging the hiomass during

This study confirmed thar The efficiency of the filcration and increasing the

the BIOFOR® process can BIOFOR® process may suspended solids concentra-

reduce BODy and 55 and decrease if the mill effluent tion of the efflugnt.

remove acute roxicity, in flow rate were to be reduced, Moreover, the presence of

compliance with govern- therehy increasing the particulate matter, such as

ment Tequirements, for the orEanic matrer concen- plastic or fibres, in the

tinal effluent of an inte tration of the efflent. untreated effluent could clog

grated pulp and paper mill Recircularing treated efflu- the air and water supply nioz-

with a de-inking plant. ent ar the biofilter inlet may zles, thereby necessitating
The system can operate offset this effect. the installation of a screen

under high temperature The process air flow rate upstream of the filter.

peaks (45°C) for short peri- must not exceed 15 m'm'h

ods of time and quickly in order to avoid furcher

recover its standard efficien-
cy following a shock load. [c
is suitable for the trearment
of diluted pulp and paper
mill effluent and requires
less space than a conven-
tional treatment system.
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