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ABSTRACT

Ciiven the presence of sulfite and
various ather variables that must be
taken meo @OCOUE, the |'||'I'-r||.l|
desien of a |-.|._|'_.-.:_||..__-;|| rFreatment
[rocess may |'u ._||I||-:'.|§_I: laE anm irte-
grated newsprint mill using the
BCTMP process.

For this reason, a pilor unic for an
activared sludge trearment was in
operalion fion |'Ij_-'||| imanths ar the
Craspésia Pulp and Paper mill in
Chandler. Resulrs show the value
of an aerared activared "\-Illl.{j_'h.' Process
in the rearment of this oype of
effluent, as well as the advancage of a
1!|||;-;-|]|'-W PR eSS OVET O |.'|:~|'|'.|‘~|-.'r|.':.'!'
mixed basin.

This rest allowed the design and
oprimization of the rrearment process
thar will be implemented ar the
Chandler mill o meer the new

federal and oy incial scandards.
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DETOXIFICATION
OF THE EFFLUENTS
OF A NEWSPRINT
MILL THROUGH
COMBINED ACTIVATED
SLUDGE-OZONATION

i Te-l’.‘l'll'm!l.:lg'g
« Treatability of effluents contain
img sulfite with the help of an
:sl-r.lll-,,| acrivared -|||.|-;-.' [priCess,
- Advantage of & plug-flow process
over a complerely mixed flow.
- Effectiveness of ogonation in the

reduction of effluent toxicity.

* Environment
Removal of agcure toxicity from
the treated effluent,
- lmporrant reduction of BOD.
{more than 95% ).
- Applicarion for pulp and paper

mills wsing the BOTME process.

® Cost
4 I'-.-I!,,||I| [+ -|||-.| |;-|||_-|;|1_-_|-.|| COsls
minimized with the optimization

of desiim critetia.




BACKGROUND

The pulp and paper industry
will be submitted to new fed-
eral and provincial regula-
tions impesing the reduction
of BOD, and S5, as well as
the removal of acute toxicity
in effluents. In order to meet
these new standards, several
mills must be equipped with
a secondary system for the
treatment of their effluents.

The presence of toxic sub-
stances in the effluents, par-
ticularly sulfites (SO47), can
greatly impede the treatment
of ligquid discharged from a
mill using the BCTMP pro-
ceds. In addition, toxicity
removal 15, in many cases,
the limiting factor of the
process. The use of an ozona-
tion unit serving mainly to
reduce roxicity or to elimi-
nare residual roxicity there-
fore appeared as an interest-
ing oprion and presented the
additional advantage of re-
ducing the investments re-
quired. Another point of
inrerest was the rype of
hydraulic flow of the agra-
tion basin, given thar it may
have a significant effect on
the overall effecriveness of
the biorrearment.

In light of this, a pilor
project was carried our at the
newsprint mill of the
Gaspésia Pulp and Paper
Company in Chandler.
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TECHNOLOGY

The first unit included a
series of three aerated tanks,
while the second contained
only one. The two systems
were fed by a common mix-
ing tank holding the differ-
ent wastewaters produced by
the mill. A first resting phase
allowed vo compare the
effects of the type of flow
{completely mixed vs plug-
flow). The two systems were
then modified to make them
identical {two tanks in
series) and ozonation rests
were conducted. During the
second phase, the load was
increased 1o optimize the
design criteria.
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IMDODUSTHIAL

Contrary to what could
have been expected, the
presence of sulfites in aver-
age concentrations of 350
mg/L did not cause any
operational problems during
the pilot tests in Chandler.
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RESULTS

# Type of flow

The twa systems were
operated ar the same load
for a stable perind (equal-
ized) of four weeks. The
treated efflucnt was non-
toxic and afforded a re-
duction in BOD: of maore
than 95% in borh cases.
The only significant differ-
ence ohserved was the
quality of the sludge. The
volume index of the sludge
in the case of the mixed
system was 30% higher
when compared to the
sludge resulting from the
plug-flow system.

Eludge flotation prob-
lems were also encountered
with the completely mixed

process. Losses in 55 were
higher at the discharge of
the mixed process than the
losses abserved in the case
of the plug-flow system,

Since the level of sludge
scttleability is a very
important Paramener in an
acrivated sludge treatment,
thie plug-flow process is
clearly preferable.

# Dzonation

Tests measuring the
effects of ceonarion on
toxicity were conducted
on the treated and non-
treated effluents of the
Chandler mill. These tests
allowed to confirm the
effectiveness of oronation

since it significantly
reduced the toxicity of
effluents. However, this
toxicity removal had litele
effect on the BODy. Ar the
Chandler mill, the limiting
factor of the activared
shudpe process was the
removal of BOD,. A treat-
ment such as ozonation,
which aims l:mtmllg.l_rl:]'w
reduction of toxicity, =
therefore unnecessary in
this particular case,

® Diptimization

Tests eomducred with
different loads allowed a
BODY reducrion of more
than 9% and acure toxici-
ty rermoval. However, in

the case of higher loads,
the level of sludpe ser-
teability was significanrly
reduced, which is unac-
ceprable for such a system.
This rest therefore
allowed not only o elimi-
nale ANy uncerrainies
regarding the treatability
of effluents, determine the
best rype of flow, and
establish the oprimal
design criteria, it also
ingluded, with the help of
PAPRICAN, ceomarion
and process control test-
ing, as well as rests aiming
the reducrion of the vol-
ume of sludge produced.

RESULTS OF PILOT TESTS 1IN CHAMDLER

Perind®
Pasameters | n M
Gystem 1 System § Hystem | Bystem 2 System | System 1
Type of flow plagflow | mived plug-flow | phug-flow plue-flow plag-flow plag-flow
Hepdrmic rerenrion rime [h) 4 4 18 18 12 12
Eht F {days] 100 100 100 100 4.1 41
ik 113 224 Q08 018 .59 4,58
MLSS [mglh OO 60 4510 810 i 3570
Sludge proshiced {gig BODs1 0,35 01 046 [l 40 40
R, feed o ] G L3 a3 133
G discharge 40 45 H 35 £ -3
%, remmacval W i b o al Ea s
OO0 {mgfL) | I il i pisi il ELY 1567
discharge 106 1124 1068 1007 1313 1738
%, remraceral &4 &1 4 0] 51 E]
e el ? (2 BT B =
1
%, resmcval _E El_ 5 75 1] 43
RFA (mglL) feed ] 20 114 114 = 5
discharge M. M. o &l - =
Teaiciry % k% freed 1 v 1 X a7 a7
s o discharge :-a1'm :-a:lgltl =) =K bl L =100
Teaicity [Daphnia hi% feed Tl 11 2.1 23 a1 a3
i A discharge =1 fal [0 L =10 b L =1{%
Sulfite [mgL} feed 14| i bE b= 353 353
dischange Q ] ] ] 1] | Q
Sipecific shadge vahme [mLigh 113 143 n 150 g | o

* Average on a peniod of ore momth of aperatian: periods | and 1] refer to Phase | of the pilot testing (rvpe of flow )| and period 11 nefers o Phase 1 af the resring

{caonaicm . N_TL Ban derecrable
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POTENTIAL AND LIMITATIONS

Potential

This rest demonstrated
the capacity of an aerated
activated sludge process o
rrear effluents containing
sulfires. [t also demon-
strated the positive effects
of a plug-flow syatem on
the operation of a sec-
ondary sludge trearment
plant (berer quality of
sludee when compared o
the completely mixed
PrOCess).

INFORMATION

This fact sheet is based on
the results of a technologi-
cal demonstration and
development project car-
ried out by Gaspésia Pulp
and Paper Company Lud.
and the Pulp and Paper
Research Institute of
Canada (PAPRICAN)
with the technical and
financial collaboration of
Environment Canmda.
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TECHMODLOGIES

Crenation allows an
important level of roxiciry
removal in effluenes bur
has little influence on the
effluent BOD, removal of
the BCTMP process ar the
Chandler mill. However,
it can prove o be very
interesting for other rypes
of effluents.

For more information, contact:

Ronald Zaloum, B Eng., Ph.D.
Piesre Sylvestre, P Eng, MSc A
Technology Development
Section

Environmental Protecrion
Branch, Environment
Canada, Québec Region
Tel.: (514) 283-4252

Tel: (514) 496-1657
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Limits

Trearmenr through acri-
vated sludge remains very
effecrive for high-level loads,
bur the quality of the sludges
is reduced in such conditions,
and losses in 55 are signifi-
cantly increased. There are
therefore no advantages in
overloading these reatment
BYSIEmS.

Joseph Darica

Croup Leader
Environmental Technologies
CFroup

PAPRICAN

Tel.: (514) 630-4100

Jean Guérard
Environment and Energy
Superintendant

Gaspésia Pulp and Paper
Company Led.

Tel.: (418) 689-5194
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