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rel at gs nmet hod and apparatus for dewatering sludge particula

t houg \B”no means excl usively, activated sludge. For nany years activated .
sl udg S been 5 t hi ckened by passage through a settling tank such (-
that=the residence time in the tank is bf-the order of 24 hours. This ’

t echni que, besides requiringTuch tinme and | arge equi pnment has the

di sadvant age that the thickened sludge will have a solid concentration 10

of only 1.5 to 2 per cent by weight. Wth a view to obtaining higher |evels
of solids in the cdncentrated sl-udge various techni ques have been devel oped

utilising sophi sy §EHTR{bIF UND REPARNPISROR! PENATER INBP SLUDEE Wher e

suspended sol ids ied to the
surface by small bubbl es of gas produced by electrolytic action. Such
flotation apparatus is effective in renoving water fromthe sludge so that
the concentrated sludge will have 5 per cent by weight of solids or 20
t hereabouts. This techni qIHISAINVENDION pélatesdtenaagethiod tamat t he
equi pnment used is costly to : _ :

apparatus for dewatering sludge particularly, though

.

by no means exclusively, activated sludge.

For many yeérs activated sludge has been
‘5 _ thickened by passage through a settling tan? such
that the residence-time in the tank;is of_the order
of 24 hours. Thi; technique, beside§ requiring much
time and large éQuipment has the disadvantage that
the thickened sludge will ﬁéve a-solid concentration

10 of only 1.5 to 2 per cent by weight.'

With a view to obtaining higher levels of
solids in the concentrated éludge various techniques
— . “have been developed utilising sophisticated équipment
such as flotation apparatus where suspended solids
15 contained within the slu&ge are carried to the surface
by small bubbles of gas produced by electrolytic
action. Such flotation apparatus is effective in
removing water from the sludge so that the concentrated
sludge will have 5 per cent by weight of solids or
20 thereabouts. This technique has a numBer of
disadvantages in that the equipment used is costly to

.purchase and maintain and that the processing costs



purchase and maintain and that the processing costs 2 are high. The
appl i caht has conducted an extensive research progranme mﬁthdS;EEEEltq .
§inding a nethod of thickening sludge to have a concentrati on \of or der
S. -vof 5 per cent by weight of solids or yjjore, wth sinple etguiphent and

i N\ah econoni ¢ manner. According to the present invention there is provi ded
a met hod of dewatering sludge conprising the steps of feeding the sludge
onto one end of, axmbhﬁm@.lo f oram nous conveying surface-to permt

liquid to drain. freely therethrough during conveyance and coll ecting
drained solids fromthe conveying surface at the output end of the

conveying run, characteri sqQqie Appldicant Nast ComAdtied) figkt@igivte end, t-he
sl udge is.constrained to 15 eave the belt and to rise up a ranp thus to

produce a backwamreéseaaich pyogriamme fWwhithpar tvicwetooffinding wgme tiiod sdf on
the ranp, which in turn inparts-to said particles a shearing action thus to
rel ease further thigkeninigysilmedger o baieean cancentnatias. ofithe ozdénw

5 of 5 per cent by weight of solids or more, with simple

equipment and in an economic manner.

According to the present invention there is
provided a method of dewatering sludge comprising the
steps of feeding the sludge onto one end of a moving

10 foraminous conveying surface to permif liquid to drain.
freély therethrough during conveyance and collecting
drained solids from the conveying surface at the output
end of the conveying run, characterised in that prior to
reaching said output end, the sludge is constrained to

15 leave the belt and to rise up a ramp thus to produce a
backwards rolling action for particles of the sludge
whilst on the ramp, which in turn imparts-to said

N/ particles a shearing action thus to release further
trapped liquids from between the particles and to allow

20 increased_compactionjthereof, prior to flowing over

said ramp for collection.

The invention also extends to apparatus for

' carrying out the aforeSaid-metth.

. ~ The invention will become further apparent
25 from the following description of the method carried

- out using one form of apparatus made in accordance

with the invention. Such apparatus is illustrated,



20 |ncreased conpaction thereof, prior to flow ng over said ranp for
col l ection. The invention al so extends to apparatus for carrying out the

- af ar-ésaid net hod. The invention will becone further apparent 25 fromthe 4«
foll g description of the nmethod carried out using one form of appar at{s;
made’ accordance wth the i_nventiong §uch apparatus is illustrated, 5#’_.

3- by way of exanple only, in the acconpanying drawi ngs in which:- Fig. 1
is a diagrammatic vertical sectional view of the apparatus 'i-n use; 5
Fig. 2 is an enlarged vi ew of part of the apg@hatus of Fig. 1 show ng

t

greater detail; lnoway gof 3examplpl anlyi,eino @quampagfy imtge dppeingss
shown in Fig. 2 ‘Referring now to the draw ngs the apparatus 10
~generally conpmlﬂﬁﬁhﬂﬁ%sh conveying belt 10 driven by or wappe around a
plurality of -support rollers 11, 12 and 13. -Sludge to be processed is -
pl aced onto o : :

Fig. 1 is a diagrammatic vertical sectional

view of the apparatus in useg

5 | Fig. 2 is an enlarged view of part of the

' apparatus of* Fig. 1 shouing.greater detail;

!
and Fig. S-is'a plan view of the part of the
apparatus shown in Fig. 2.
Referring now to the drawings the apparatus
10 generally comprises a mesh conveying belt 10 driven
by or wrapped' around a plurallty of support rollers
11, 12 and 13. Sludge to be.processed is placed onto
the moving belt 10 via a ramp 14 fed from a tank 15. |
A

. Positioned below the belt 10 are a pair of
15  guide plates 16 and 17 adapted to collect water
paesihg through the belt 10 and to direct the water
into a collectlng trough 18 for. dlsposal. It will
be seen that the water p3551ng from the gulde plates
.16 and 17 to the trough 18 is caused to pass through
20 the belt 10_rn one of its return runs between support
rollerS-lz and 11, thus washing from the conveying

surface of the belt any materials remaining thereon.
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t he nvang belt 10 via a ranp 14 fed froma tank 15. Positioned bel ow t he

belt 10 area pair of 15 guide plates 16 and 17 adapted to col | ect

Wat ef passing through the belt 10 and to direct the water into a ecting
trqgéh 18 for disposal. It will be seen that the water passing f bn1 he

gui d&:plates 16 and 17 to the trough 18 is caused to pass through

the belt 10 in one qf its retwrn runs-bek ween support rollers 12 and 11,

t hus washing fromthe conveying surface of the belt any material s renaining
t her eon. 4 A collecting trough 20 is provided bel ow t he downstream end
-of the conveying run of the belt, for collection of dewatered solids.
Conveni ently, a screw conveyorolleating rtitaughic2Q cks i providied opebow
removi ngt he solids fromthe trough. In accordance with the invention, a
ranp surface genethel downgitasaad end 2 itherepnvringj vk e f ¢ the doaAS: r eam
end of the conveying run of the belt 10,. and a portion_ 26 (see Fig. 2) of
the 10 ranp €£orf sod liestion wfslevatered \fokids. schepesniently,

a screw comnveyor 21, or similar device is used for
5 removing the solids from~the.t;ough. .
In acéordénce with the‘invention, a ramp
_{\/ | surface generally indicated at 25 is provided

adjacent the dbwﬁstream end of the coﬁveying Tun of

the belt 10,. and a portidn 26 (see'Fig.lZ) of the

10 ramp surface is positione@ to serve as a scraper

bléde to ensure ¢1§aning of the belt. Fixed side

. plates 27 are provided to constrain the material as

it accumulates on the ramp surface 25.

When the apparatus is operating the sludge'
15 " is fed éohtinuously'from the tank 15 onto the belt
10 and is carried along the latter whilst liquids
are permittéd_t6 drain freély through the - belt 10
for coliec;ipn. At the downstream end.qf the
éonvejing_run;the_déwé;ered slﬁdge ﬁuét risg up the
20 ramp surface 25 pefore'passing over the_upper.end
of the latter and into the trough 20 for collection.
‘The effeci of the.ramp_surface is to c§use the
particles of matefial in the sludge té_build up and
fall backwards onto the belt as indicated by the

25 arrow 30. This causes relative movement between the



o

bl ade to ensure cleaning of the belt. Fixed side plates 27 are provided to
constrain the material as it accunul ates on the ranp surface 25. Wen the
appar at AS operating the sludge 15 is fed continuously fromthe tank «
15 .ont belt 10 and is carried along the latter whilst liquids. are {0
permtt o drain freely through thebelt519 for collection. At the ﬁ#f
downstream end of the conveying run the dewatered sludge nust rise up the
20 ranp surface 25 before passing over the upper end of the.latter and
into the trough 20 for collection. The effect of the ranp surface is to -
cause the particl eoldfd partiiclies thereby uinpartingi adsheazbngf action
backwards onto the belt as indicated by the 25 - arrow 30. This causes

rel ati ve movenent tigetred@asensrappss kiquids cand hereepsliopagreagen
shearing action to rel ease trapped |iquids and hence, all ow greater '
conpaction. Thus COHPaSt ifMess s ¢ i BrYTSHTR 1%m%¥ﬁﬁg?dpaﬁtFBPes by
the wei ght of particles on. t he.conti pupus pressure

exerted by onconi ﬁﬁwﬁ&?@rﬁ%ﬁ’%it%esoréﬁ@tﬁg’g%’?ggﬁstpﬁEFﬁF es on
5 the rémp, and by the.continuous pressure exerted by
oncoming_material on the belt. These factors permit
further considerable drainage of liquid from the
sludge so that the final éludge has a solids

concentration of as much as 6.5 per cent by weight, \vj

10 or more.

. It has peen found By experiment that the
angle of inc}ination of the ramp surface determines
 £he effectiveness of the dewatering action in this
region. Generally, the solids concentration is

15 proportional to the angle of the ramp.

o ‘Whilst the ramp surface has been shown as i,?
being disposed at the output end of the conveying
.run, it is conceivable that it.can be placed part-way
:along'the'latter, and that there may be more than
Zb .one'such ramp surface provided along the conveying

Tun.

Referring now to Fig. 3 it will be seen that
a further restriction to free forwards movement of the

sludge can be provided by inverted V-shaped member 31



further considerable drainage of liquid fromthe sludge so that the fina
sl udge has a solids concentration of as nuch as 6.5 per cent by weight, 10
of" mpr.e. It has been found by experinment that the angle of inclinatiog
t hei_ranp surface determ nes the effectiveness of the dewatering acti gniin
this region. Generally, the solids concentration is 15 proportip gﬁ\
the angle of the ranp. Wiilst the ranp=sérface has been shown as bei
di sposed at the-output end of -the conveying run, it is conceivable that it
can be placed part-way along the latter, and that there nay be nore than 20
one such ranmp surface provided al ong the conveying run. Referring nowto
Fig. 3 it will be peshtipaedaonuthgerampssurdfiacen to qause fateral novenent
of the sludge can be provided by Jinverted V-shaped nmenber 31 - 6-
positioned on the ¢oRmptEiftier o§ thessludeer partddias @&s Jhef Thee skRdge
particles as they rjse ug . . .
the ramp. In some instances this may provide an
improvement, particularly in cases where free

S drainage of liquid from the sludge through the ?elt

is not readily achieved during conveyance.



the ranp. In sone instances this may provide an inprovenent, particularly
I n cases where Tree b —drainage of liquid fromthe sludge through the

belt is not.readi ng conveyance. - 1. A et hod of .
devat er i_ udgla Ilmm lmm | "llsteps of feeding the sludge- ont o -one endv

. f or an*noes conveylng surface to permit liquid to drain freely
theret hrd duri ng Ttonveyance 5 armd7col | ecti ng drai ned solids fromthe
conveying surface at the output end of the conveying run, characterised in
that prior to reaching said output end, the sludge is constrained to |eave

the belt and to rise up a ranp thus to produce a backwards rolling 10
~action for particles of the sludge mhlEiﬂLHé the ranp, which in turn
imparts to said particles a shearing action thus to rel ease further trapped
liquids frombetween the particles and to allow i ncreased conpaction
thereof, prior to flowng over said ranmp for 15 col l ection. 2.

A et hod according.to daimilA mbeheﬂnofoﬂewnmerahgﬂslﬂquxnumpﬁx&;ngland

adj acent said

the steps'of feeding the sludge onto one end of
a moving foraminous conveying surface to permit
liquid to drain freeiy therethrough during conveyance

5 and collecting drained solids from the conveying
‘surface at the output end of the conveying rum, .
characterised in that prior to reaching said output
end, the sludge is constrained to leave the belt and
to rise up a ramp thus to produce a backwards rolling

10 " action for particles of the sludge whilst on the ramp,
which in turn imparts td said particles a shearing
action.thus to release further trapped liquids from
between the particles and to allow increased compaction
thereof; prior to flowing over said ramp fof

15 collection.

2, A method according to Claim 1, wherein
movement of sludge particleé on and adjacent said
ramp, in a direction transverse to that of the

conveying run,6is constrained by side plates.

20 3, A method according-to Claim 1.or Claim 2,
wherein the sludge ﬁarticies are laterally

constrained. as they ascend the.ramp, by means



ranp, ina direction transverse to that of the conveying run is constrained

by side plates. 20 3. A net hod according to daiml or &

2, vwherein the sludge particles are laterally constrained as they agcend

t he sanp, by neans -8 - disposed part way across the latter to divide

t he™sl udge stream 4. A method ageqQrding to any one of Claims 1 to
3, wherein said sludge is dewatered to a solids 5 concentration in
excess of 6 per. cent by weight. S. . Appar atus for dewatering

sl udge, conprising a noving foram nous conveying belt, means for feeding
sl udge onto said b p B¢ rols s2 thenvetited o). divddeahd i quid
drains through 10 ﬁ&gp%% hbga&Q %%Zﬁs for collecting drained solids from

the belt at the ougguug@ngtqgahhe conveying run, and a ranp di sposed above
the belt prior to the oOutput end of the conveying run and directed upwardly

from adj acent the belt surface for restricting forwards 15 novenent of
the sludge thus to cause the sludge to .
4, " A method according to any one of Claims 1

to 3, wherein said sludge is dewatered to a solids

5 concentration in excess of 6 per cent by weight.

> 5. ~ Apparatus for dewatering sludge,
- oomprising a moving.foraminous conveying belt, means
for feeding siudge onto said belt at the input end
of a conveying run, so that liquid drains through
10 the belt, means for collecting drained solids from
the belt at the output end of the conveying rum,
and a ramp d1sposed above the belt prlor to the output
.end of the convey1ng Tun and d1rected upwardly from
adJacent the belt surface for restr1ct1ng forwards
-'15 movement of the sludge thus to cause the sludge to
N leave the belt and'rise up the ramp and adapted to
produce a backwards r0111ng action for the particles
of the sludge wh1lst on the ramp, thereby to impart to
said partlcles a shear1ng actlon whlch releases
20 further trapped 11qu1ds from between the partlcles
and allows 1ncreased compactlon thereof, prior to

flowing over.said_ramp for collection.

'\-
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| eave the belt and rise up the ranp and adapted to produce a backwards
rolling action for the particles of the sludge whilst on the ranp, thereby

to.inpart to said particles a shearing action which releases 20 - further =«
trapped uids from between the particles and all ows increased conpactioe,ﬁ
t her eof lor to flow ng over said ranp for collection. - -9- 6. :

Appar at according to daimb5, including side plates arranged so as to
restrict lateral novenent of sludge particles with respect to t.he direction
of conveyance, whilst on and adjacent 5 the ranp. 7. Appar at us
according to Caim5 or Claim®6, wherein a.lower portion of said ranp is

di sposed in close_proximty wth the conveying surfage .of said belf.to

serve as -a scrapef*bl ade thu§$BF€&ﬁPﬁga§§Pédigg o %gﬁpﬂh- . ipcluding

Appar atus according.to im 5, _including_an_inverted V-shaped .menber

di sposed on the r%ﬁﬁetBE%EG?déffﬁﬁggarégnfﬁft& Jﬁ§§1'§%% %he ranp thus

movement of sludge particles with respect to the

direction of conveyance, whilst on and adjacent

5 ~ the ramp.
7. Apparatus ac;ording to Claim 5 or Claim 6,
wherein a lower portion of said ramp is disposed in o/

close proximity with the conveying surfacé qf'said
belt to serve as a scraper blade thus cleaning said

10 surface.,

8. _  ~ Apparatus according to Claim 5, including
an iﬁvérted V-shaped member disposed on the ramp to
divide'the stream of siudge ascending the ramp thus
to impart laterallconstri;tion to the sludge particles.
15 - 9. Apparatus according to Claim S5, including
| .guide'plates below the conveying run to direct water
draiﬁéd thérethrbugh onto the return run of the belt
thus fd pass-through.the lﬁtter.to-wash any residual

solids from the conveying'surface thereof.

20 10. A method of dewatering sludge substantially

as hereinbefore described.

_—
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to inpart lateral constriction to the sludge particles. 15 9.

Appar atus according to Caimb5, including guide plates bel ow the conveykx
run.te. direct water drained therethrough onto the return run of the etfg
thys .to pass. through the latter to wash any residual solids fromth

conveyi ng surface thereof. 20 10. = 10 = A nethod of dewatering sludge
-substantially as herei nbefore descri bed. - 10 - 11. Appar at us
for dewatering sludge substantially as herei nbefore described, with
reference to, and as illustrated in the acconpanyi ng drawi hgs. The text of

the specification Bids been reppPeTesYshHEOThderasaning sHudgsl i cant s
original typescript. It may contain_a few a ts i C

ndne, are difficult to
read. The ori gi nal subg&eatigll¥oAsaherednd %ﬂdgﬁﬁﬁgﬁﬁélnﬁ}9ﬁainspected

nth rem f the P n fi . . .
on the prem ses o rgfgre%%g_%ogran eas illustrated in the accompanying

drawings.

sext pecifi ' ts original
! has been reproduced by photocopying the spplican’

htnu. ctlpzt th.I; nay o:?..-i: a few saendnents which are difficult to read. ?%t:n ﬁ?ng

mue:ipt.mtm; these smendments may be inspected on the premises of tho {5
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