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INDUSTRIAL WASTEWATER

SLUDGE
MANAGEMENT
IN'THE PULP AND
PAPER INDUSTRY

MAIN FEATURES

* Industry concerns
- Substantial increase in the
Aot « IE ﬂl Lli I}_"l!" E'\II'I K I 1 II_I\'I‘JI I-I :II r
lowing the application of the
W I|;'|-_:I.I||I|_I|.|Ii'-
« Major problems with sludge and

solid waste disposal.

* Technological needs
. Development of new, clean tech-
nologies to minimize sludge pro-
duction
- Development of sludge
reusefrecyeling methods as alter-

natees to |.|||-:|f|||i||y|.

* Management needs
- Better cooperation between the
indusery and povErTiment
« Development of codes of good

environmental pracrice.




BACKGROUND

The pulp and paper industry
is responsible for the genera-
tion of numerous sclid
wastes, primary and sccon-
dary treatment sludpes and
de-inking process sludges.
Lheébec’s pulp and paper
plants had to dispose of
2656 dried tonnes (de)fd of
solid wasees im 1990, These
were made up of $6% pri-
mary treatment sludpe, 45%
hark, 5% ash, 3% de-inking
sludge and 1% secondary
sludge. 1990 wasre produc-
tion levels, along with esti-

mates for 1995, are shown
in the diagram,

Although sludge i
porentially reusable, it is
primarily considered a wasre
product for disposal. In-
deed, 81% of primary tret-
ment sludge is buried in
landfills, a mere 18% 15 con-
verted | 14% by combustion
in bark boilers, 4% by com-
posting), and 1% is recy-
cled. Secondary treatment
and de-inking sludges are
penerally landfilled at pre-
SETIL.

The new repularions will
CALEEe Ay TP ase ”'I TI‘ll:'
quantity of secondary and
de-inking process sludpes
from its current level of
106 de/d ro some 682 deid in
1995, thereby ageravating
the industry's already serious
disposal problems. A review
of traditional sludge and
waste management merhods

will be MCE R
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TREATMENT AND RECOVERY TECHNIQUES

Sludge management in
the pulp and paper indus-
try consists of several han-
dling and treatment
processes. Sludge must be
dewatered in order to
reduce its volume and
water content o a level
appropriate to its final
destination {landfilling or
reuse)h. The study idenci-
ficd several dewatering
and recycling methods
applicable to pulp and
paper industry sludge.

* Dewatering

All dewarering rech-
nigues listed in cable 1 are
operational and present
no problems for the treat-
ment of primary sludges.
O the other hand, sec-
ondary treatment and de-
inking process sludpes are
more difficult to dewater
due to their varying water
contents and properties,
They can be thickened,
however, by combining
them with primary ereat-
ment sludges. This will
depend on subsequent
trearment, required dry-
ness and available equip-
ment. The belr press and
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the screw-type press are
currently widely-used to
obtain a high level of dry-
ness (up to 50%).

* Recycling and reuse

Among the methods
for reuse that are applic-
able to pulp and paper
industry sludge (see wable
21, combustion in a bark
boiler seems to be the
most suitable, so long as
CTIETREY TCCOWEDY 15 pos-
sible. This method has
fewer constraints than
composting, the manufac-
ture of various products or
land spreading, and can
reduce sludge volumes by
95%, The main disadvan-
tapes are a reduction in
the bailer's efficiency, an
increase in the auxiliary
tuel demand and the gen-
eration of ashes, At plants
not equipped with bark
boilers, combustion can
take place on a fluidized
bed.

Wet oxidation may be
applicable for sludge high
in inorganic macter. This
technigue is suitable for
liquid sludges, however

equipment costs are high.
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Depending on the
plant’s location, spreading
on agricultural lands or
foresrs is a reuse option for
pulp and paper sludge.
Combustion ashes can
also be wsed as a pH scabi-
lizer for acidic soil, or as a
fertilizer (calcium, potas-
stum and magnesium ).
This type of recycling
mvethicd is hesr suited to
municipaliries already wri-
lizing land spreading.

Pulp and paper sludges
car also be used in the
manufacrure of various
products such as compost,
insularing panels or card-
board: the marketability of
such products, however,
depends on the laws of
supply and demand.
Sludge thar is rich in inor-
panic matter can be used
in the manufacture of
cement {combustion in a
cement kiln}. This tech-
nique s especially suit-
able for de-inking process
sludpes and combustion
ashes.

Vacuum pyrolysis,
Supercrirical warer oxida-
rion or the Carver-

WAaAETEWATER

Greenfield process are
among the most promising
methods that could pener-
ate marketable by-prod-
ucrs, These methods,
however, are still at the
research and development
stages,

Other rechnologies
(fluidized bed gasification,
hydrolysis and fabrication
of briquettes) have not yet
proven cost-cffective far
the pulp and paper indus-
[ry.




TABLE 1 — DEWATERING METHODS

Mieshed S Stides byl B el Arees (3 I Pl depesse o Comments
FoeC! 8 | D | |
Graviny mhle X X 0.5 o 2 10 e 1% Lisend aa first-=tage dewatering
Htary doum filver X 023 wl 3 eo teehniquies
Rutary voooam fileer e niEs] e s 1 to4 T L TR e s o TR e i e
V-iype press X 15 co 20 21 eo 4 Seldom-med technagoes
Rirg-type press X = 16 apprax., 44
Cenarifuge X X x 0.5 ol 10 b 5
Beelr press | TP T [T e e D2 oo 0 e 20 o 55 Widely-used cechniquis
Sorew-type pres X X 4 15 33 o %)
Filter press | B | 2ol W | Si.u'n.ﬂ'in.m‘. petemtial for pulp and guper shidpe,
Heat enoment | x 3 o5 440 trat u=ed maimly on sewage shinlpe
~ Rotary dryer | X CEES NA Moinh wedfor luck
F: Prerary shulge 5 Berondary fulpe; [E De-inkng swdpe

2 Secondary éhudge o de-inking dhudor combinad wich primeey shadge

A or sraifable

TABLE 2 — RECYCLIMNG ARNMND REUSE METHODS

Method Type | Minioswin dryoewe |-t 22 Bp-products Commeats
ParC|EEID
Enengy recovery |
Bark boalers O 30 o 5% X X X Ahie Fequines capritad
['1l_-|-:|l:e_|:|[:rd P T T L = o o
Wetomddation | O [ I%w&% . S #2117 | gt Cloy STRTE
Lime kilr: B Bl 23% to 0% b | | Chemical compounds Depenident on shidge
VORTEX system LS D 30% [ AN Ashes heat value
scwo 1l B 1% S R Chemical compounds
FIREC process R A | X X Wi v Advey T 1L Landfillire or reconvery of
acuum pyrolysls CE NASERR PR i X Chemical compounds by-prochcis
Dhipecr uss
"I;.:_n.d:-_pr?ﬁ-'ilr.g O e m b mim X i [T = li'pil.'_-dtnrl.'n-s'lu:l:'u
Foorest spreading (0] [0 mindmum X p] IR S T phrico-chemical characteristics
Land remedsrion (] 30% o 4075 X N X R
Claps for landfill sines A I e s i . Geogrghical conetrains
Miscellaneous manufscrure s
Composing (0] M X X Dvependent on sodes
[ T p—— RO ] R - phpico-chemical charceristics
Cemens kiln 5] NA 563 FRIRE [
" Carver-Oreenfield process. 1] 1% Eok Flarket constrainits
|1} SER S el water okt i Ch Operional Tk Developrenn B Bserch
12} Developmenn methiod for Je- inking dudee M W pvad kb
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Sources of pulp and paper industry sludge and residue

1980: 1195 dt'd
1985: 1195 di'd

1995:420 di'd

N el LS S R L
=ifluent treatment

Final Jdmm Secondary Hrimary

effluent ¥ freatment SN freatment

TOTAL

1980: 2656 dt/d
{inziuding 133 dt'd of ashes)

1990; 1222 dt'd 1995: 3099 dt/'d
1995: 1222 di'd {without ashes)




MANAGEMENT STRATEGY

The implementarion of the
new governmental regula-
tions will lead o a direct
increase in the amounts af
sludge and waste produced
by this industry. This leads
i EUITL £0 W0 EMpOriang
reduirements:
* The development of new
technologies
* The development of new
approaches o sludge man-
agement.
At the technological
level, innovation and con-
certed efforts will be neces-
sary in the following areas:
= Developing and testing
new technologies which
minimize sludpe and waste
production

- Using sludge in the manu-
facture of construction

INFORMATION

This data sheet is based on

miaterials

- Bpreading on agriculoural
and forest lands

- Using alkaline residue and
ashes in the manufacrire
of cement.

The transfer of techie-
logy and an environmentally
sound applicarion in confor-
mity with the existing regu-
lations require:

- The field testing of these
new technologies

- The preparation of codes
of good environmental
practices

- The development of sim-
ple and routine ecoroxico-
logical rests to assess the
porential environmental
benefits of the rechielo-
gical changes.

For more information,

At the management
level, the adoption of a glob-
al approach will require new
ways of considering solu-
tions; for example:

« Increasing consultarion,
both within the indusery
itself and with govern-
ments

« Adopting the multiple
salution approach o prob-
lem-solving

= Providing the public with
information on the various
MANAZEMEnE SErategies.

The implementarion of
new pulp and paper sludge
treatment and management
methods may prove cost-
effective in many cases, or
minimize disposal costs in

others,
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