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NETHOD OF EL ECT RGPSMaTHERetnRepBIY DRATI NG SLUDGE Thi's i nvention relates tczy7-

"method -of el ectro hydr ati ng sl udge produced i n processing
. service water, se

s types of industrial sewage. More
particularly, the rnvention relates t9 such a nethod using a filter press.

The particles of sludge contained-in Service water sludge and sewage
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known as el ectroosnoti c dehydration, the water contained in sludge noves
el ectroosnotically toward a cathode, and the salt contained in the sludge

is electrol yzed, SOI‘H:LIéaE.n{'&&lfan tEBi€ed $o0a8i feddt Be anndgoside and

al kaline on th de recipitate as

i nsol ubl e net aﬁ ﬁ I1<1 grat%ngaf%ﬁﬁ/ngrg‘%‘ﬂ%ed éfﬁdpg PS8 pitate sticks
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di sadvant ageousé\yagia‘feMbSetMtebeE&fmsr&aélcn\tkeh)idﬁafémesTbbS can be

prevented by agpmi I;oq‘eggo&qysq?] ng{lII:Eérng:é‘ééty of the electrodes for a few

m nutes at the last step, r every séveral batches, of electroosnotic
dehydration, in order for the acid filtrate to dlssolve and renove the.
preci pitate. The particles of sludge contained in service water

sludge and sewage sludge, for example, are electrically
negatively charged, while the water contained in the

10 sludge is positively charged. In the dehydration
method known as electroosmotic dehydration, the water
contained in sludge moves electroosmotically toward a
cathode, and the salt contained in the sludge is elec-
trolyzed, so that the filtrate is acid on the anode

15 side and alkaline on the cathode side.

Generally, metal ions precipitate as insoluble
metal hydroxide on the alkaline side,.and the precipi-
tate sticks to the electrode surfaces and filter cloths
on the cathode side and disadvantageously affects the

20 electroosmotic dehydration. This can be prevented by a
method of reversing the polarity of the electrodes for
a few minutes at the last stép, or for every several
batches, of electroosmotic dehydration, in order for
the acid filtrate to dissolve and remove the precipi-
25 tate.

U.S. patent No. 5,092,974 dated March 3, 1992 to
Kondo et al. describes a process for dompressive (pres-
surized) and electroosmotic dehydration using carbona-
ceous electrodes which contain carbon fibers, and the
30 polarity of which is reversed during the dehydration-

process.”

However, debendingkon the type of sludge, the
reversal of'polarity may not recover the blinded or
clogged filter cloths. In particular, sludge contain-

35 ing a large amount of calcium blinds the filter cloths



Uaég 6étehf No. 5,092,974 dated March 3, 1992 to Kondo et al. describes a
pr.ogess for conpressive (pressurized) and el ectroosnotic dehydration using

carbonaceous el ectrodes which contain carbon fibers,
whi'th is reversed during the dehydration process. JP
des¢ribes a nethod of el ectroosnotically dehydrating

step of mxing said sludge with a floccul 4ting agent

ediice dehydration tj d i |
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an additive. JP - - I scl gses the “use o
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and the polarity of
- A - 58 122085
sl udge, .conprising a
and an additive to

] ad i sted as
r%q%/gfq%rr?lrﬁ% m chl ori de
“Comerci al i zati on

of . pressurized el ectroosnotic dehydrator” by S. Kondoh and M Hiraoka in
Vat er Science and Techmehoglye 1MQuidZht iNO13 1 Hi3€es 3 theGden(1990),
describes a methog,of &l ect{QQSHRL GAkbYedaALALE NG 3] UH8% 1 £ ST Ng
- 5 to the cathode side, and OH ° ions produced on the

cathode surfaces, are bound together to precipitate as

insoluble calcium hydroxide [Ca(QH),] in

the filter

cloth fibers. This disadvantageously affects the

filtering speed and the cake release.

10

This invention is characterized by electroosmotic
dehydration with aluminum salt added to sludge to

reduce the clogging of the filter cloths
drator, and to improve the cake release.
15 salt is preferably polyaluminum chloride

of the dehy-
The aluminum

Because aluminum has a less tendency to be ionized
than calcium, the addition of aluminum salt to sludge
to be dehydrated gives priority to Al** ions being
bound to OH - ions to precipitate aluminum hydroxide

20 {A1(OH)4], while calcium is discharged as still being

Ca’* ions together with the filtrate, so
amount of calcium hydroxide [Ca(OH),] is

that a reduced
produced.

The aluminum hydroxide is dissolved again when the
filtrate pH is 10 or higher and discharged with the
25 filtrate, thus reducing the precipitate on the cathode
side and preventing the clogging of filter cloths on

this side.

A preferred embodiment of the invention is de-
30 scribed below with reference to the accompanying draw-

ings, wherein:
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fLrst‘nixing said sludge with a pol yner and pre-dehydrating said sludge,
and then adding an electrolyte to said pre-dehydrated sludge to accelerate
t he dewatering speed and reduce the water content in the filter cake. None
of the aforenentioned prior art docunents appreciates the inportance of
avoiding the blinding or clogging of the filter cloth wth precipitated
cal ci um hydroxide. FR - A - 449 358 deséribes a "nethod of -

el ectroosnotically dehydrati subst ances_such as peat,, .or, col |, oi dal
suspensi ons such asg%SI’%‘g.laThggc?rb éicnarﬁfs %FF?—&%“&B& Yo' thé™deposi ti on

of substances S¥esasettiinn of 2 rryesspdlosd ddecsropsmvgncedetydirahe reversal

of the polarityaf, thevleetepsiast pdavevere slepgadidhgdeacidie type of

sl udge, the reversal of polarity may not recover the blinded or clogged
filter cloths. In particular, sludge containing a |large anount of calcium
blinds the filter cFt{hd i*f &nhbtv %ilﬁﬁ?"a’%d’“t Raflidee JERYYFHLBn and t he

sl udge cakeSr elprases$ rasmorkdéng| ot rbemayvetdtioni. orate. When the liquid pHis
13 or higher near the cathode, Ca ++ ions having noved together with the
liquid to the cathode side, and OH ions produced on the cathode surfaces,
are bound together to precipitate as insoluble calciumhydroxide [err] in

With reference to Fig. 2, sludge 9 to be dehydrat-
ed is fed into a sludge tank 10 and stirred in it by a
rotatable paddle or propeller 11. Similar stirrers are

10 provided in other tanks of the system.

Perlite is mixed by a paddle 13 with water in a
separate perlite tank 12. Perlite is added to the
sludge to facilitate the dehydration of the sludge and
the release of the resultant cake from the filter

is cloths of a pressurized electroosmotic dehydrator, as
will be explained later.

Polyalkylmetacrylate as polymer is mixed with
water in a polymer tank 14. Polymer is added to the
sludge to coagulate the sludge into flocks to facili-

20 tate the succeeding screening of the sludge.

The sludge, the dilute perlite and the polymer are
pumped by pumps to a common line 17 and to a coagulat-
ing and mixing tank 16, where they are mixed together
and the sludge is coagulated. the coagﬁlated sludge is

25 fed through a conduit 1l6a to a predehydrator 18, where
it is screened in order to concentrate it.

Polyaluminum chloride as aluminum salt is stirred

in a "PAC" tank 20. The aluminum salt is pumped to a
mixer 22 along with the screened sludge from the

30 predehydrator screen 18, and in which the sludge and
aluminum salt are mixed together by a paddle 23. The
mixed sludge is fed to a concentrated sludge tank 24,
from which it is pumped through a line 25 to a pressur-
ized electroosmotic dehydrator 26.



the filter cloth fibers. This disadvantageously affects the filtering speed’
and the cake release. This invention provides a nethod of dehydrating

sl udge containing calciumin which the sludge is first mxed with an
organi ¢ pol yner and the sludge coagul ated, m xing the thus.coagul ated
sludge with an alum niumsalt and el ectroosnotically 2a dehydrating the
resulting mxture whil st surrounded by4filter cloth and between a pair of

el ectrodes between phi gbngy I@Qo\gobge}gﬁ bscé‘zﬁ’ﬂfu%‘!m theRbHptgynion in the

salt being precip al umi ni um hydr oxi de prefer entlaIH; to cal ci um
g
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of the filter éBotJIﬁ?%ytprIéangl eht2d. cadcillndhydtedi e Fighi slaet hod reduces

the cloggi ng ofiptdies fikl h&¥eiGl.ot Pge qeﬁyheamw abOfonritd et Qves the cake
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the dehydrator 26 onto a conveyor 30, which conveys it

to a cake container 32.

The dehydrator 26 processes the sludge substan-
tialiy in the same manner as by the conventional pro-
10 cess shown in Figs. la - 1¢. With reference to Fig.
la, the sludge C is forced through the feed bores 6
into the closed space formed between the press plates
2a and 2b and surrounded by the two filter cloths 3,
and it is dehydrated by the squeezing pressure. The
15 filtrate is discharged from the machine through the
discharge bores 7.

With reference to Fig. 1b, compressed air is
supplied to expand the diaphragm 4 on the press plate
2a toward the opposite plate 2b to create pressurized

20 dehydration. Then, DC voltage is applied between the
porous electrode plates 5a and 5b on the diaphragm 4
and press plate 2b, respectively, to make electroosmo-
tic dehydration.

With reference to Fig. 1lc, after the electroosmo-
25 tic dehydration, the press plates 2a and 2b are opened,
and the filter cloths 3 are lowered to discharge the
sludge cake C.

Comparative tests have been carried out using the
system of Fig. 2 for a mixture of the same weight of
30 raw sludge and excess activated sludge, which were
produced in a sewage plant. The dehydrator 26 had a
filtering area of 2.1 m’.

The mixed sludge initially had a concentration of
3.42 wt.¥ and 34,200 mg/f of suspended solids.



Because al umi num has a | ess tendency to be ionized than calcium the
addition of aluminumsalt to sludge to be dehydrated gives priority to
[err] ions being bound to OHions to precipitate alum num hydroxide [err],
while calciumis discharged as still being [err] ions together with the
filtrate, so that a reduced anount of cal cium hydroxide [err] is produced.
The al um num hydr oxi de i s dissolved agatn when the fi Itrate pHis 10 or

hi gher and discharg wi.t h.t iltrate, thus edu recipitate on
the cathode side an rmé'\lf‘sﬂt?h]ﬁgégt Y38 | B m%? 599 r %]‘%Tnﬁsgon this side.

A preferred enﬁ@apﬁ@mat@f?ntﬁ% 3 mEedt H%)nanr sﬂf@éé%rqﬁoéé Belvsw*wPEh reference
to the acconpanypengotilawbdfss dhehei 8ludge,3ahtigeichl @olidllndete- are

schematic part iyt &%avifly ®f WohcBRELLOIbPbedo PS GRSWT L2 oh GhBGhe OOSTOL i C
y S of 0.52 wt.% of the total sludge solids.

The pressure for squeezing the sludge into the
dehydrator 26 was 4 kg/cm’. The pressure by each pres-
surized diaphragm of this dehydrator was 4 kg/cm’.

The DC voltage between the electrodes was 40 V.
10 Initially, the electrode plate on each diaphragm was
the anode.

The other conditions and results were as follows:

Example 1

13.75 liters of the mixed sludge mixed with the
15 perlite and polymer were squeezed into the closed space
between each pair of the press plates of the dehydrator

for 15 minutes.

In 5 minutes after the compression started, the
voltage was applied for 66 minutes until the sludge
20 cake had a concentration of 35 wt.% (water content of
65 wt.%). '

The voltage application was continued with the
polarity reversed for 2 minutes.

_ The filtering speed was 1.23 ngS/ m*h (DS: dry
25 solids). The consumed electric energy was 0.88
kWh/kgDS.

Example 2

The mixed sludge mixed with the perlite and poly-
mer was further mixed with polyaluminum chloride having



tor, showi ng steps of prior art sludge dehydration; Fig. 2 is a flow

di agram of a sludge dehydration 5 process according to the invention.
Wth reference to Fig. 2, sludge 9 to be dehydrat- ed is fed into a sl udge
tank 10 and stirred in it by a rotatable paddle or propeller 11. Simlar
stirrers are 10 provided in other tanks of the system Perlite is m xed
by a paddle 13 with mater in a separatesperllte tank 12. Perlite is added

to the sludge tg £ I:Qlt.ﬁar'{]%% Qfmggrea&h%%ohae §Jst&iqq Fody the rel ease

of the resultant, ca e rom cloths of a pressurized
el ectroosnotic B@ﬁjﬁ*&%o?l“4%$'ﬁPFf $e explained | ater. Polyal kyl metacryl ate
as polynmer is mxed with water in a polyner tank 14. Polyner is added to

the sludge to coagulat ¢stha edsudgecndtr@shi 0£des shQagacidde squeezed
into the closed space of the dehydrator for 15 minutes.

S In 5 minutes after the compression started, the
voltage was applied for 27 minutes until the cake had
the concentration of 35 wt.%. This period is much
shorter than in Example 1. The voltage application was
continued with the polarity reversed for 2 minutes.

10 The filtering speed was 2.34 kgDS/m’h, which is
much higher than in Example 1. The consumed electric
energy was 0.43 kWh/kgDS, which is much lower than in
Example 1. The cake release was much better than in

Example 1.

15 For a mixture of the same.weight of raw sludge and
excess activated sludge, the amount of added polyalum-
inum chloride should be 0.7 - 1.5 wt.¥. For raw sludge
only, this amount should be 0.3 - 1.0 wt.%. For excess
activated sludge only, this amount should be 1.0 - 2.0

20 wt.%.

It should be noted that aluminum sulfate, although
it is aluminum salt, is not desirable if the electrodes
are carbonaceous, because it causes corrosion. Also,
any metal salt (such as iron salt) other than aluminum

25 salt is not effective because the hydroxide is not
et dissolved again on the alkaline side.

As stated above, according to the present inven-
tion, the addition of aluminum salt to sludge reduces
considerably the blinding or clogging of the filter

30 cloths, improves the filtration, saves the amount of
consumed electric power and improves the cake release.
This stabilizes the dehydration for a long time, in
combination with the polarity reversal of the electrode

This Sheet Has Been Replaced
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20 tafe the succeeding screening of the sludge. The sludge, the dilute
perlite and the polyner are punped by punps to a common line 17 and to a
coagul at- ing and m xing tank 16, where they are m xed together and the

sl udge is coagul ated. the coagul ated sludge is 25 fed through a conduit
16a to a predehydrator 18, where it is screened in order to concentrate it.
Pol yal um num chl ori de as aluninunlsalt7is stirred in a "PAC' tank 20. The
al um num sal t unped 22 al on t.n_the reened sludge from
the 30 predeﬁ@ﬁ? oP g%ﬁ%? ' @né ?ﬁ?°vﬁ cﬁ?ltﬁ% U 5% ag% al um num sal t
are m xed t ogethede Ispréagrsidl e 23. The mixed sludge is fed to a
concentrated sludge tank 24, fromwhich it is punped through a line 25 to a
pressur- ized el ectroosnotic dehydrator 26.



74 The dehydrator 26 has a construction substantially as described in U S.
'patent No. 5,034,111 dated July 23, 1991 to Kondo et al. and illustrated in
Figs. la, 1b and 1c herein. The dehydrator 26 is connected to a 5 DC
power source 28. The sludge cake is discharged fromthe dehydrator 26 onto
a conveyor 30, which conveys it to a cake container 32. The dehydrator 26
processes the sludge substan- tially i A the same manner as by the

conventi onal Clgld§¥§gomm in Figs. la - 1c. Wth reference to Fig.
| a, the sl udge force hrough the feed bores 6 into the closed space
formed between the press plates 2a and 2b and surrounded by the two filter
cloths 3, 1. A method of electroosmotically dehydrating

sludge surrounded by a filter cloth between a pair of
electrodes, the method comprising the steps of mixing
s sludge with aluminum salt, and dehydrating the mixed
sludge by applying DC voltage between the electrodes.

2. A method according to Claim 1, wherein the

aluminum salt is polyaluminum chloride.

3. Apparatus for electroosmotically dehydrating
10 sludge, comprising a first container for sludge, a
second container for an aluminum salt, mixing means
connected to said first and second containers for
mixing the sludge and the aluminum salﬁ, and electroos-
motic means connected to said mixing means to receive
15 and dehydrate said mixture.

il
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and i't is dehydrated by the squeezing pressure. The 15 filtrate is

di scharged fromthe nmachine through the discharge bores 7. Wth reference
to Fig. Ib, conpressed air is supplied to expand the di aphragm 4 on the
press plate 2a toward the opposite plate 2b to create pressurized 20
dehydration. Then, DC voltage is applied between the porous el ectrode

pl ates 5a and 5b on the di aphragm 4 and press plate 2b, respectively, to

make el ectroosno- tic dehydr tLondtWtrg relpesrc nce to Fig. 1c, after the
el ectroosno- 25 tic dehyd@%Fr%%n—19%r%%?a§§—§*§Pﬁ% 2a and 2b are opened, -
and the filter cloths 3 are lowered to discharge the sludge cake C
Conparative tests heies deeslsaidel edlatds wal Agpidessyah@ragiarktgs 2 for a
m xture of thef%@”@i&%?ﬂgggmsgic dehydration of sludge with aluminum

salt added to the sludge to reduce the clogging of the

5 filter cloths of the dehydrator, and to improve the
cake release. The aluminum salt is preferably polyalu-

minum chloride.
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30 ‘raw sludge and excess activated sludge, which were produced in a
sewage plant. The dehydrator 26 had a filtering area of 2.1 [err]. The

m xed sludge initially had a concentration of 3.42 wt % and 34, 200 ng/| of
suspended sol i ds. a concentration of 10 wt% in an anount of 1.11 wt. % of
the total -sludge solids. 13.75 litgnsy of the resultant sludge were squeezed
into the closed space of the dehydrator for 15 mnutes. In 5 mnutes after
the conpression started, the-voltage was applied for 27 mnutes until the
cake had the concentration of 35 wt. % This period is much shorter than in
Exanple 1. The voltage appljcathn was
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gontinued with the polarity reversed for 2 mnutes. The filtering speed was
2.34 [err], which is much higher than in Exanple 1. The consuned el ectric
energy was 0.43 kWh/ kgDS, which is nmuch Jower than in Exanple 1. The cake
rel ease was nuch better than in Exanpl@azﬂs For a m xture of the sanme wei ght
of raw sludge and excess activated sludge, the anmount of added pol yal um

i num chloride should be 0.7 - 1.5 % oray aw sl udge only, this anount
should be 0.3 - 1.0 w.% For [EXCle act] vated sludge only, this anount
should be 1.0 - 2.0 wt.% It shoulqgge noFEdjthat al um num sul f at e,

although it is alumnumsalt, [if |n desjrable if the el ectyodes are
car bonaceous, because it causgsfcorrosion. Also, igx_netal alt (such as

iron salt) other than al um num 0 QS
| V— S—
& ™
I
[ ] O <
: o
5
T
QA

20
18

~—]

I6a

FIG. 2

/ﬁ '/ ®

E/f'/'_
———

\\_L_D_

14

15

=)

15

P

12



salt is not effeétiVe because the hydroxide is not dissolved agéin on the
al kali ne side. As stated above, the nethod of the present i nvention -

reducesconsi derably the blinding or clogging of the filter cloths, inproves
the filtration, saves the: ampunt of c@nsumed electrlc power and inproves

the cake rel easg,
conbi nation wW-tH '
concentration of 10 wt. = sdlagur® of the total sl udge
solids. 13.75 liters of the resultant sludge wer e squeezed into the closed

space of the dehydigtoraf ¥ ol &M AMLESs to a process and apparatus
o for electroosmotic dehydratlon of sludge with aluminum
salt added to the sludge to reduce the clogging of the

S filter cloths of the dehydrator, and to improve the
cake release. The aluminum salt is preferably polyalu-

minum chloride.

Fig. 2

This is the replacemant shoet

27 AUG 1996

Date:



1) In 5 mnutes after the conpression started, the voltage was
applied for 27 mnutes until the cake had the concentration of 35 w.%
This period is nuch shorter than in Exanple 1. The voltage application was
continued with the polarity reversed for 2 mnutes. 10 The filtering
speed was 2.34 [err], which is much hi ghler than in Exanple 1. The consuned
el ectric energy was 0.43 kWh/ kgDS, whichis nmuch |ower than in Exanple 1.

The cake rel easempmaOpUOR hEEterodsmaOTICAtXRNPERYBRARENG SLUDGHOr a mxture

f th ht, of | ud tivated , th f
added polyal U aREhRdeS Oartopet sipubsmatially dhibHtielesage
only, thisr3uBdin SloesdsthglRriics watet; %%e%k V&z:\ﬁ(()}uﬁﬁ)%é; of &fdukival sdvageudge

only, this anount should be 1.0 - 2
More particularly, the invention relates to such a method using a filter press.

The particles of sludge contained in service water sludge and sewage sludge, for
example, are electrically negatively charged, while the water contained in the sludge is
positively charged. In the dehydration ;method known as electroosmotic dehydration, the
water contained in sludge moves electrobsmotically toWard a cathode, and the salt
contained in the sludge is electrolyzed, so that the filtrate is acid on the anode side and

alkaline on the cathode side.

Generally, metal ions precipitate as insoluble metal hydroxide on the alkaline
side, and the precipitate sticks to thé électrode surfaces and filter cloths on the cathode
side and disadvantageously affects the electroosmotic dehydration. This can be
prevented by a method of reversing the polarity of the electrodes for a few minutes at
the last step, or for every several batches, of electroosmotic dehydration, in order for the

acid filtrate to dissolve and remove the precipitate.

U.S. patent No. 5,092,974 ddted March 3, 1992 to Kondo et al. describes a
process for compressive (pressurized) and electroosmotic dehydration using carbonaceous
electrodes which contain carbon fibers, and the polarity of which is reversed during the

dehydration process.

JP-A-58 122085 describes a method of electroosmotically dehydrating sludge,
comprising a step of mixing said sludge with a flocculating agent and an additive to

reduce dehydration time and electric power consumption. AlQ; is listed as an additive.

JP - A - 55 028715 discloses the use of polyaluminium chloride as an additive in

dewatering sludges.
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+#+t should be noted that alum num sulfate, although it is alumnumsalt, is "
not desirable if the el ectrodes are carbonaceous, because it causes
corrosion. Also, any netal salt (such as iron salt) other than al um num 25
salt is not effective because the hydroxide is not -di ssolved again on the
al kaline side. As stated above, accordigg to the present inven- tion, the
addition of alum numsalt to sludge redutes considerably the blinding or
clogging of the filter 30 cloths, inproves the filtration, saves the
anount of consuned el ectric power and inproves the cake rel ease. This

st abi | i zes t heTHehstiblat Comniepciabization @f tpressyrized elenttwonmtiodebydritotr'’hby S.

polarity f{%}a’ cghsaallld R/f I&ﬂgokgl i%%t%lq%cience and Technology, Vol. 22, No. 12, pages 259
- 268, (1990), describes a method of electroosmoticaily dehydrating sludge, comprising
first mixing said sludge with a polymer and pre-dehydrating said sludge, and then adding
an electrolyte to said pre-dehydrated sludge to accelerate the dewatering speed and

reduce the water content in the filter cake.

None of the aforementioned prior art documents appreciates the importance of

avoiding the blinding or clogging of the filter cloth with precipitated calcium hydroxide.

FR - A - 449 358 describes a "method of electroosmotically dehydrating
substances such as peat, or colloidal suspensions such as clog. The clogging of the filter
due to the deposition of substances such as lime or iron hydroxide is prevented by the

reversal of the polarity of the electrodes.

However, depending on the type of sludge, the reversal of polarity may not
recover the blinded or clogged filter cloths. In particular, sludge containing a large
amount of calcium blinds the filter cloths in short time, so that the dehydration and the

sludge cake release from the cloths may deteriorate.

When the liquid pH is 13 or higher near the cathode, Ca ** ions having moved
together with the liquid to the cathode side, and OH ' ions produced on the cathode
surfaces, are bound together to precipitate as insoluble calcium hydroxide [Ca(OH),] in
the filter cloth fibers. This disadvantageously affects the filtering speed and the cake

release.

This invention provides a method of dehydrating sludge containing calcium in
which the sludge is first mixed with an organic polymer and the sludge coagulated,

mixing the thus coagulated sludge with an aluminium salt and electroosmotically

This is the replacement sheet
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8 CLAI M5 1. ‘A met*hod of dehydrating sludge containing calciumin which
the sludge is first mxed with an organic pol yner and the sl udge

coagul ated, m xing the thus coagul ated sludge with an alum niumsalt and

el ectroosnotically dehydrating the resulting m xture whilst surrounded by
filter cloth and between a pair of elechrodes between which a DC voltage is
applied, the alumniumion in the salt being precipitated as al um ni um
hydroxi de preferentially to calciumion being precipitated as calcium
hydr oxi de, thereby_ reducing the ing of the filter _ cloth

cl
o1 eCi pi t aRYORRNg e TRiRS: pipdure WIS surtawnded byl ce\ptma. Bereden arpairiof

whi ch the 9?%%] b tdh

al um ni umelga ?e?\gee?ﬂ Hﬂﬁﬁ ho%cg‘;soq%? n@gﬁgd %51% %n\glk% %Eﬂ?baﬂgch

t he al um precipitatektasi ﬂumﬁhmndiydmmiﬂamfdtﬁﬁtajllgiao cdlcium 1dhsrhﬁlﬂig)ﬂreaﬁnﬁteﬂl ased in
Caim3in whlch t he sludge is a m xture Qf raw sl udge and excess acti vated

sl udge antRleM@ Bygsoxde otheibyreducing Mieslogging of the fg&ﬁiééOtbé}’d)rPCWHatf 5 wei ght
% calcium hydroxide. This method reduces the clogging of the filter cloths of the

dehydrator, and improves the cake release. The aluminium salt is preferably

polyaluminum chloride.

Because aluminum has a less tendency to be ionized than calciﬁm, the addition of
aluminum salt to sludge to be dehydrated gives priority to AI** ions being bound to OH -
ions to precipitate aluminum hydroxide [AI(OH),}, while calcium is discharged as still
being Ca’* ions together with the filtrate, so that a reduced amount of calcium hydroxide
[Ca(OH),] is produced.

The aluminum hydroxide is dissolved again when the filtrate pH is 10 or higher
and discharged with the filtrate, thus reducing the precipitate on the cathode side and

preventing the clogging of filter cloths on this side.

A preferred embodiment of the invention is described below with reference to the

accompanying drawings, wherein:

This is the replacement shoet
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5. A nethod as clained in daim3 in which the sludge is raM/sIUdge and

t he anount of poly alum nium chl oride added is 0.3 to 1.0 weight % 6. A
net hod as clained in daim3’in which the sl udge is activated sludge and
the -anobunt of poly al umi niumchloride added is 1.0 to 2.0 weight % 8

Vhat |Is Cained Is 1. A nethod of electroosnotically dehydrating sludge
surrounded by a filter cloth between a pair of electrodes, the nethod
conprising the steps of n1X|ng 5 sluﬁge with alum numsalt, and

dehydr at th d DC _vol t et he, el ectrod
e o g PR Rt O K 00 A niBlb 0 R el oot o

chl ori de. the total sludge solids.

13.75 liters of the resultant sludge were squeezed |
into the closed space of the dehydrator £or 15 minutes.-

In 5 minutes after the compression started, the
voltage was applzed £or 27 minutes until the cake had -
the concentration of 35 wt.%. This period is much-
shorter than in Example 1. The voltage appllcatlon was
continued with the nolarlty reversed for 2 minutes.

The filtering speed was 2.34 kgDS/m’h, which is
much higher than in Example 1. The consumed electric
energy was 0.43 kWh/kgDS, which is much lower than in
Example 1. The cake release was much better than.in
Example 1.

For a mixture of the same weight of raw sludge and
excess activated sludge, the amount of added polyalum-
inum chloride should be 0.7 - 1.5 wt.¥. For raw sludge

only, this amount should be 0.3 - 1.0 wt.%¥. For excess
activaced sludge only, this amount should be 1.0 - 2.0
wt.%.

'It should be noted that aluminum sulfate, although
it is aluminum salt, is not desirable if the electrodes
are carbonaceous, because it causes corrosion. Also,
any metal salt (such as iron salt) other than aluminum
‘'salt is not effective because the hydroxide is not
dissolved again on the alkaline side.

As stated above, the method of the present invention
.;edqeesfqhsidegaplymche blinding or clogging of the filter -
- cloths, improves the'Eiltration, saves the amount of -’
consumed electric power and improves the cake- release.

This stabilizes the dehyuratlon for a long time, in -
 combination w;th che polarlty reversal of the electrode

" This is the r'eplacement shaet
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3. Apparatus for el®ectroosnotically dehydrating 10 sl udge, conprising a -
first container for sludge, a second container for an alum numsalt, mxing
means connected to said first and second containers for mxing the sludge
and the alum numsalt, and el ectroos- notic nmeans connected to said m xing
means to receive 15 and dehydrate saig m xt ure.

CLAIMS

1. A method of dehydrating sludge containing calcium in which the sludge is first
mixed with an organic polyfner and the sludge coagulated, mixing the thus coagulated
sludge with an aluminium salt and electroosmotically dehydrating the resulting mixture
whilst surrounded by filter cloth and between a pair of electrodes between which a DC
voltage is applied, the aluminium ion in the salt being precipitated as aluminium
hydroxide preferentially to calcium ion being precipitated as calcium hydroxide, thereby

reducing the clogging of the filter cloth by precipitated calcium hydroxide.

2. A method as claimed in Claim 1 in which the coagulated sludge is pre-hydrated

before mixing with the aluminium salt.

3. A method as claimed in Claim 1 or Claim 2 in which the aluminium salt is poly

aluminium chloride.

4. A method as claimed in Claim 3 in which the sludge is a mixture of raw sludge
and excess aCtivated sludge and the amount of pbly aluminium chioride added is 0.7 to.
1.5 weight %.

5. A method as claimed in Claim 3 in which the sludge is raw sludge and the

amount of poly aluminium chloride added is 0.3 to 1.0 weight %.

6. A me_thod as claimed in Claim 3 in which the sludge is activated sludge and the

amount of poly aluminium chloride added is 1.0 to 2.0 weight %.

- Tris s e oplacomant shews
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