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ABSTRACT

The trearment of industrial waste-
water generates sludges that may be
roxic. Tlese semi-salid wastes
require a minimal water content for
their rearment or safe disposal
according to government standards,
The development and demonstracion
of a mohile rotary press prototype was
undertaken to verify its performance
on various types of industrial sludge.
This process filters and mechani-
cally compresses the sludges through
rofary screens. | he rotary press
compares favourably to conventional
rechnologies in irs high sludpe dewa-
tering rate, suspended solids (S5)

CapIure ramc and & rodluction rate.
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INDUSTRIAL WASTENWATE

MOBILE PROTOTYPE
OF AROTARY PRESS
FOR DEWATERING
INDUSTRIAL SLUDGES

) mmurnier

MAIN FEATURES

* Technology
2 Hl.:'l.ilr'f SCrEend relann
solids (cake).
E-c FEEnS respsl alwrasion
and corrosion
- Porential for i:|'|T|.‘:|_;I:'|1:||:-I'|. into
existing treatment systems,

- Compact inscallation.

* Enviconment
= Reduction of sludee volumes
|r|.|r lIl."-]Il:l!'\ui]t.

- Reduction of leachate waters,

* Cost
- Low capital costs relarive o
other dewatering processes,
- Low operating costs in terms of
energy consumption and sludge

disposal.
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BACKGROUND

Industrial sludge disposal
CONSCIUEs 3 MAJOT EXperse
because of the volumes pen-
erared and, at times, because
of their toxicity.

For some industrial sec-
tors, conventional dewater-
ing processes are not effi-
cient enough o obtain the
dryness needed to lower
costs and allow for beter
sludge management (treat-
ment/elimination ), The
inteaduction of W ProCes.
ses like the rotary pres onto
the marker is therefore an
interesring solution for
these industries.

A demonstration of the
rocary press under acrual
condirions was conducred to
evaluare irs econamic and
envircnmental performance.

TECHNOLOGY

With the rotary press
process, sludges are fed inro
a rectangular channel on
the periphery of a rotating
disk whose lateral walls are
compased of filtering ele-
ments (screens) which
retain the solid fraction, yet
allow the liquid to pass
through (see dingram). The
disk exerts o compressive
force against the sludge and,
together with a low feed
rate and the mechanical
pressure at the outler, a
sludge cake with a very low
water content is produced,
The internal pressures
applied to the sludges can
reach values up 1o 2000 kPa,
depending on the type of
material.

The rotary press operates
continuously. A drive box

PROCESS DLAGRAM

maintsins the disk rotation
speed at between 0.2 and

2 pm. The rotating disk is
completely enclosed, there-
by eliminating odour and
health risks at the site. A
pressurized flocculation sys-
tem is integrated into the
process to condition the raw
sludges. The addition of
polymers is required in most
CHsEs.

The rotary press was
developed and patented by
the Centre de Recherche
Industrielle du Québec
(CRIQ). Les Industries
Fournder [ne. is overseeing
the technological and com-
mercial development of the
rotary press at the inerna-
tional level.

fif resquired)

1} Polymer storaga tank
2} Polymer dispersar

3} Poiymar mesaring pump
4} Sludge lead pump
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6} Rotary prass

71 Cake conveyor
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RESULTS

FEI{U'TITI.HI:IE:

® Llse of the rotary press
reduced the volume of
sludge for disposal by 2
To 3 rimes.

* The rotary press filtrate
has a very low concen-
rration of suspended
solids (95% caprure
rate in the cake), and
may therefore be recir-
culated in plant opera-
tlams.

* The capacity of the
press varies as a func-
tion of the characteris-
ties of the treated
shudges. The resules are
very promising: daily
production of 37
tonnes of dry mater
is feasible using a four-
channel 1200 mm
rotary press with a
dewarering area of
five square merres.

* During the demonstra-
tion phase, a 70% dry-
ness level was artained.

Diesign and
operating criteria

The diameter of the rotary
press and the spacing
between the filtering ele-
ments are decermined by
the volume of sludges to
be treated and their dewa-
tering characteristics.

The internal disk diame-
ter ranges from 600 to
200 mm and the channel
width varies from 25 o
T3 mm. The pore size of
the filtering elements is
dictated by the grain size
of the sludpe to be dewa-
tered and should be bet-
ween 0.1 and 0.4 mm to
maintain 55 capture rates

between 90% o 98%.

Durability of filtering
elements

A survey of T00 manufac-
turers of filtering elements
identified nine (9) manu-
facturing techniques that

correspond to the reguire-

ments of either the rotary
press or the sludges to be

treated. The screens
manufactured by photo-
engraving and by laser
meek process reguire-
mEents,

Resistance tests con-
ducted on a semi-indus-
trial scale showed that
there was no benefit in
using anything other than
stainless steel 316 as a
basic material, Screen-
plating offered an impor-
tant technical advantage,
Ceramic plating proved to
be the most efficient,
whereas hard chrome plat-
ing offers pood protection
at a lower cost.

Maobile unit

A complete sludge treat-
ment system = including
storape, pravitational
thickener, conditioning,
dewatering and cake han-
dling, as well as a labora-
tory — was set up inside a
specially buile 2.4 x

14.6 m trailer. A press
protorype with a

1200 mm-diameter disk
channel was installed,
along with all che auxil-
iary equipment including
pumyp, flocculator, con-
trol system and conveyer
{sce phota).

Costs of the process

A comparative study indi-
cated that the capital
costs required for the
rotary press are lower than
filer presses and similar to
centrifugal and belt filter
presses when the expected
dryness yield is high. The
capital cost of a rotary
press varies from $10 000
to $30 000/tonne of dry
matter collected daily.
Operating costs of the
rotary press are low
because of its simplicity in
operation, low energy
costs and minimal
mechanical maintenance.
The frequency at which
screens are replaced ar
replated is specific to each
industrial application.
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POTENTIAL AND LIMITATIONS

The rocary press generally
dewarters sludpes to rates
similar 1o or higher than
other dewarering processes.
The rotary press is promising
for use on highly abrasive or
cormosive effluents. The
press can be integrated inco
existing producrion proces-
ses, thereby offering grear
potential for the recovery
and recycling of sludges.

INFORMATION
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The reearment of slsdges
with high concentrations of
abrasive particles requires
filtering elements coared
with prorecrive plating, and
the use of '3.|'||.-'|.'.i:l| marerials
in borh the filtering ele-
ments and the peripheral
equipment. Finally, the addi-
tion of polymers, often
required 1o successfully
dewater dilured sludges, can
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somerimes be a problem for
plants where the filtrate is
recirculared in their indus-
rrial processes. In such
cases, a sertling unit can be
combined with the rotary
press in order to process only
thickened sludge.
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