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nmet hod and apparatus for treating water or wastewater
wo o8drsserki ng  and/ or i ndustrial use charact erP@ESG2007/000239
that wherein the nethod and apparatus 5 conprises of
a plurality of vertically positioned el ectrodes 2a and
2b which are placed in a -treating chanber 3 and
wherein the said el ectrodes aB4¢ interconnected to one
anot her but the positive and negative el ectrodes are
i ns :gtgg t her e- bet ween, and wherein the polarity of
th t current supplied is changeable at regul ar
intervals in order to prevent passivation of 10 the
el ectrodes when reaching an even abrasi on, and wherein
the current can preferably be of pulsators, wherein
i n orderA ethasepnd pepPafaiusciat trgating water mstwasésvatpe for drinking
el ectrodes at a desired value, the nost efficient
poswiditrendestdaltusel oharacterized dmithal edhesgid theh oreghad ambapparatus
space or distance between the electrodes are
adj emaises of aplalitpofeerticallypoditiaped ekctisdes2a biad Ak dvhich are
Caiml wherein an electrostatic rod 4 and a »
pl wlated yn od _bdtingv ichhmbedi3s ianide ethereih athes saidc @ldatrobies are
further included for better coagulation. 20 3. A
metihegdcanndc@ppar eidiandthelCbad iedpaditivel @dmedativieesletifod®s are
injector system 6, which sucks air, gas or a liquid
fgaﬂ!ﬂé@ﬂ fHeedbelednNtahd RheFSACIHRS pola@@MdfSthier aiteéstedurrent
erein.

supplied is changeable at regular intervals in order to prevent passivation of
10 the electrodes when reaching an even abrasion, and wherein the current can
preferably be of pulsatory, wherein in order to keep the current density
between the electrodes- at a desired value, the most efficient pbssible

electrolysis is achieved and wherein the space or distance between the

electrodes are adjustable.

15
2. A method and apparatus as claimed in Claim 1 wherein an electrostatic
rod 4 and a plurality of ultraviolet disinfector lamps 5 could be further included
for better coagulation.

20 3. A method and apparatus as Claimed in Claim 1 wherein an injector

system 6, which sucks air, gas or a liquid coagulant chemical into the reactor

room is provided therein.
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apparatus as clainmed in Cdaim1l wherein the el ectrodes
WwWQ20080882b, which are positioned in a treati ngpChsG»er/000239

3 are separated by a wall 8 5 5. A nmethod and

apparatus as clainmed in aim1 wherein the el ectrode

unit is integrated into a mcro flotation system and

wherein the flocculated sludge at the outlet 10 is

collected in a filter drumand wherein the clear water

b Bt s o i goces

ap a ' in Claim1l erein for increasin

¢ ez ahd 2o it ieshBpg 11 SfpaliE Fheer orarp aebgzect by a
'S wg}%onal ly installed at the front portion of the

inlet 14. 7. A nethod and apparatus as clained in

Caiml wherein the wastewater 15 goes into a

plastic, glass or netal reactor tube 13, in which the

e trog‘[:a?'_@ﬁ]a an 2b starts the reaction of

| dtcul Kb raPHaiUsiaa daimasdintGlainp K Waeretrthefelectrode
wat er sol ubl e organic material in the el ectrochen cal
celYnitzigdinigeeated intore miswatietptioregystac and adieeein rthe diocallated
w 'l thereafter nove into the settlenent reactor 9
versidgenairtag euidel 1 Icokestéd incfiltertdeamamidl whiatsinliBe sleak srater
to the bottom 20 of the settlenent reactor 9 and forns
a fattheputistd2imtestadeoepid valueandris #ieeeaftetIchannated & a Hasn.
to go through this filter bed, which can be renoved
fromtime to tine via an outlet 11. WO 2008/ 018837
PCT/ SC2007/ 000239

10 6. A method and apparatus as claimed in Claim 1 wherein for increasing

the micro flotation process, an air injector for gas is optionally installed at the

front portion of the inlet 14.

7. A method and apparatus as claimed in Claim 1 wherein the wastewater
15 goes into a plastic, glass or metal reactor tube 13, in which the electrodes 2a
an 2b starts the reaction of flocculation colloid particles and the oxidation of
water soluble organic material in the electrochemical cell and wherein the
coagulafed and oxidated material will thereafter move into the settlement
reactor 9 were minerals as well as flocculated colloids 18 sinks to the bottom
20 of the settlement reactor 9 and forms a filter bed and wherein, the treated
clear water has to go through this filter bed, wh~ich can be removed from time

1o time via an outlet 11.



36 8. A nethod and apparatus as clained in Cains 1 to

7 wherein the positive electrode is conposed of
waewenedss1 ndi vi dual el ectrodes and are desi gnedr/sGzb07/000239

sel ected from any geonetrical shapes in cross section

and wherein each positive electrode is preferably at

least 1 to 20 square 5 centineters in cross-section

si ze and between 0.30 neters 88 3.00 meters in length

and wherein the surface of the positive el ectrodes

conpr i ses Rkindd AREESELRYSLs Afihld A0 ALY (Rl yhdenum .
?d ta?I or C stédnofﬂ'ﬁﬂ

or an alloy of both I"amant e-

10 : u cl ai.med i aj |t
7 ool tees amnRah S ?%&egafﬁﬁw%%stéf'ﬁc%ﬁ?es_ and are
sev i,ndi vi dual ectrodes and. wherein .the design
and(? %Sﬁl%dggba,aﬁ%%ﬁleéf h@'ﬁ‘cﬁ”%@&&?ieg@\gglsé@?%gb CT%E sectlon and
simlar.to the desi nd confi guration of eac
o b5 Gebl: pest vea;%ﬂeq?mg? ool deear Toth @9 opar
he negative el ectrodes or their effective surface ar _
%5 ﬁ"\e B U SEPSBYPCAYhefze medastwesi Ag0Joatersia 8.6A:meters in
(i), Metals or netal alloys with at |east 80% of _
al dﬁ"i’%bn%“d( hereitthe SusieCereal dhe atasitive eleetrodes temptises of a
80% of magnesium (iii) Metals or netal alloys with at
| esfoRisDay e ofttisaniim s mnlyhetenom @fan 2byaif bethuetadoddiamante-
magnesi um (iv) Conductive carbon in the form of
gr i9RIRGeNiebiutonpact ed soot  (v) Conductive car bon,
whi ch is enbedded in plastics (vi) D amante-coated
ni obi um el ectr odes
10 9. A method and apparatus as claimed in Claims 1 to 7 wherein the
negative electrode is composed of several individual electrodes and wherein
the design and configuration of each negative electrode is similar to the
design and configuration of each positive electrode and wherein the
characteristics of the negative electrodes or their effective surface are

15 manufactured by using the following composition:

(i) Metals or metal alloys with at least 80% of aluminum

(i) Metals or me:cal alilqys with at least 80% of magnesium

(i) Metals or metal alloys with at least 80% of total combination of
20 aluminum and magnesium

(iv)  Conductive carbon in the form of graphite or compacted soot

(v)  Conductive carbon, which is embedded in plastics

(vi)  Diamante-coated niobium electrodes

(vii)  Conductive ceramic or mixtures of ceramic with other materials



(vii) Conductive ceramic or m xtures of ceramc wth

ot her materials WO 2008/ 018837 PCT/ SC2007/ 000239 37
wd.onos/Aigset hod and apparatus as cl ai med i n any PET/8$GB07/000239

preceding clainms wherein further enhancenment would be

de-ionizing water or drinking water respectively

through traditional ion exchangers or by reverse

osmosis 5 methods. 11. A netf#bd and apparatus as

claimed in any of the preceding clainms wherein the

combi nation of the el ectrodes having different

material can be varied to treat water having :

et o qualREGhd SRedler BRI el I b & B8 Flekrcion clims
ol RN AR RERER B Be ST BN ELohE Sovikg water
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desal i nati on process using reverse 0sSnosis;

ro-di alysis-or 20 the |ike.
el e1c1t A method and apparatus as claimed in any of the preceding claims

wherein the combination of the electrodes having different material can be
varied to treat water having different properties or composition for a specific

10  water quality.

12. A method and apparatus as claimed in any of the preceding claims
wherein some of the electrodes made of specific materials can be powered
down to save the power consumption when the target particle present in the

15 source water is removed.

13. A method and apparatus as claimed in any of the preceding claims
wherein the method could optionally include pre-treating of water or

wastewater in desalination process using reverse osmosis, electro-dialysis -or -

20 thelike.



