ABSTRACT

Increasingly stringent environmenital
standards arc being applied to the pulp
and paper industry; in this contexe, the
Biocarbone™ proces — an aerated
biofiltration meatment process for urban
wastewater — was tested o L]I.'H'Trrllrll_'
its effectiveness in achieving secondary
treatment levels for inregrated pulp and
paper mill effluene.

The Biocarbone system is an aerohic
biological process to trear wastewarer
and remove suspended solids by percola-
tion of untreated effleent through an
perated and fixed immersed bed. [1s of-
fectiveness in reducing BOD,, COD, 55
concentrations and toxicicy is equivalent
to that of the biological processes cusrent -

Iy used in the pulp and paper indusery.
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INDUSTRIAL WASTEWATER

TREATMENT OF PULP
AND PAPER MILL EFFLUENT
BY BIOFILTRATION
USING THE
BIOCARBONE™ PROCESS

MAIN FEATURES

* Technology
-High loading rare aerobic treatment
process using a bacterial fixed film
artached to an immersed granular
';-IJPI'II.J” |'|'|L'l_hi|_.
Compact installation.
¢ Environment
-Biodegradation of organic matter
and caprure of 55.
-Removal of toxicity from treated
effluent.
-Promising for application in mills
producing groundwood pulp, thermo-
mechanical pulp, de-inked pulp and
cardboard.
* Cost
-Consrruction and Operatitg Costs ane
comparable ro conventional biologi-
cal rrearment processes penerally used
for pulp and paper effluent.
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BACKGROUND

By 1994, the Canadian pulp and
paper industry will face stricrer
envirommental standards for the
removal of BOD, and 55, 2 well
as acute toxicity', measured in
terms of LCSC™, Consequently,
pulp and paper mills will be re-
aquired to install secondary treat-
ment spstems in order to comply
with the new repulations.

Since most mills ane bo-
caved in urban emviromments,
space requirements for conven-
tional effluent treatment systems
are a major constraint. Thus the
aerated biofiltration process ap-
pears to be an attractive option.
A twoephase prlot project was
therefore cartied our at Knuper
Inec. in Brompeonville, Québec,
and at Datshows Forest Products
Ltd in Québec Ciry.

" Progors of & subscance which bas a
lethal effocr cen fish subjored 1
lethatity 1,

" LCH0 (lethal concentration %) - the
level of concentrtion of a substance
in sodution at which 50% of the fich
subjected to lethality bests e
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TECHNOLOGY

The Biscarbone process is a down-
flow fileer whose immersed and
aerared material supports a fioed
film hiomass, The Biocarbone
removes the BOD, and operates
like a filver duwe to the grain sze
of the material (expanded shale)
which capeures the suspended
solids (55). Mutrients are added
10 thee mills’ wastewaber & it moves
roveard the biokilter.

The oxygen essential wo
Fiological acrobic activity i sup-
pied by air diffusers which blow
air up into the material, This
system ensures an exceptionally
high oxvgen transfer.

The diffused aar riss coun-
rercurrens to the liquid flow,
continuously Incsening most of
the filter bed. In this way, the
suspended solids contained in
the wastewater securely penetrate
the filter bed and are trapped in
a layer of the supparting material
located beneath the air diffusers.

The Biocarbone biofiltra-
tion process was developed by
OTV (France), which hobds the
worldwide patent. The technolog-
ical and commercial developiment
of Bincarbone in Morth America
is being carried out by John
Meunier Inc., which supplied
Kruger Ine. and Diaishowa Forest
Products Ltd. with the piloc units
and equipment.
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RESULTS

TREATMENT EFFICIENCY
OF THE BIOCARBONE
PROCESS

The Biocarbone proces removes
the BOD, and 55 loads, as well
as the principal toxic substances,
from integrated thermomechanical
pulp mill effluent.

* BOD,

The Biocarbone proces removed
up o 9% of the inirial BOD,
load {300 maf1) of the efflsent,
reducing it to berween 20 and 30
mg/l. This complies with the
strictest povernment standard of
3 kg BOD, per production ton
tmonthly average) of allowable
discharpe.

» T38

The process efficiently reduced
the suspended solids in the efflu-
ent by approximately 70% to 95%
{9 to 50 mgf), thereby meeting
the strictest povernment standard
of 7.5 kg TSS per production ton
{monthly average) of allowable
discharge,

* Toxicity

o acute woxicity was detected
o6 mieasired by the LO30 fest,
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COST OF THE PROCESS

Compared to conventional sys-
tems, the Biocarbone process has
advantages in terms of capital
expenditure and operating costs
A compararive study conducted
for the Krnuger pulp mill showed
the estimated capital expenditune
for a conventional activated shud-
ge system to be $4300kg BOD,
removed, with anmaal operating
costs of $0.36/kg BOD, removed.
Capital costs for 2 Bincarhone pro-
cess were estimaned ar $3900%ke
BOD, removed, with operating
RIS ._:t'm_:ll_",'ll._:._: B ]: femnved.

These aperating costs (ip 19090
Canadian dollars) do not include
equipment depreciation. Capiral
ciwns for bach mrearment processes
'|'||_"_|,||_||_' cosls nis u_'1:|l_|_'|_| W |I_|‘| the
pumping statsom, the pricnary
clarifier, the |l|-.:.:n,:;||.:|| Ireal el
unit, the -.|,'|_'|||||,|.|r'I clarifier fos
the activated \III..fgI' rEetment,
the Biocarbome wastewarer set-
tling tank, the shudge treatment
and the spillage tank. Operating
costs inc bude labour, chemicals,
sludpe dispesal, spare parts and
analytical tests required by gov-
ermment regulation
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DESIGN AND OPERATING
CRITERIA

The stared treatment efficiency of
the Biocarbone process can be
attained for similar effluent if the
arganic load of untrested waste-
water is berween 2 and 5 kg of
BOD, fmd for the same grain size
a5 the material used in the pilot
project, The hydraalic load must
not excesd 2 m*fm'fh, and the
concentration of suspended solids
must be less than 120 mg/l. These
criteria were obtained using un-
treated wastewater with a BOD,
level of under 300 mg/l.

A spillage tank with a
one-tdiy storage capacity is also
required to protect the biological
treatment system in case of accis
dental spilks, Yer, the Biocarbone
process can tolerate a temporary
nutrient deficiency (24 hours),
as well as relatively hoe effluent
(417C) with no loss of efficiency.
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POTENTIAL AND LIMITATIONS

POTENTIAL

Generally speaking, the Biocar-
bane process yiekds results coms-
parable to those of conventional
activated sludpe processes for
volume keads two o three times
larger. The process remones the
main toxic elements, reduces
BOD,, COD and 55 concentra-
rions efficiently and withstands
hydraulic and organic shock loads.

LIMITATIONS

Wastewater treated using the
Beocarbone process may not at-

INFORMATION

This data sheet is based on the
resules of a technolopy develop-
meent and demonstration project
carried out by John Meunser [nc.
with financial support from the
ot, Lawrence Centre, in coop-
eration with Kruger Inc. and
Diishowa Forest Products Lid.
The project also received finan-
cial assistance from Industry,
Setence and Technology Canada,
and Supply and Services Canada.
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tain the effluent quality oheained
duuring pilor teses if the onganic loed
of raw wanes exceeds 5 kgfm’d
and rhe T‘I-I.f.'lﬁ,i is grearer than
100 mg/l. Moreover, a reducrion
in water consumption within a
given mill may require a recircu-
lagion of water already treated by
the Riocarhbone process, m reduce
the porenrial effects of an increase
in the concentrarion of organic
manner.

The ameunt of bislogical
sludpe produced by the Piocarbone
process is comparable ro chat
of biclogical activared sludge
proCesses.

For more informarion, coneact

Ronald Zaloum, P.Eng., PhD
Technology Development Branch
Sr. Lawrence Centre
Enwircnment Canada

Tel. : (314) 263-4152

Reszarch and Development
Department
John Meunier Inc.

Tel. - (514) 334-71130
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