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METHOD ·FOR TREATMENT OF WASTEWATER 

FIELD OF THE INVENTION 

PCT/AU02/00636 

The invention r~lates to a method- of removing flocculated waste materials 

from wastewater in a unique solids separation tank and within the same 

solids separating vessel to further treat the wastewater in a counter current 

-manner ·with concentrated ozone gas to :further. reduce BOD and COD levels 
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to accepted standards prior to discharging from the vessel. 

BACKGROUND OF THE INVENTION 

PCT/AU02/00636 

Most industries that discharge liquid waste· face major problems in 

e~ectively treating this material and removip.g the contaminants so that 

acceptal)le discharge level~ ·can be achieved. Common methods of treatment 

con:iprise the use <?faerobic .9~ anaerobiC treatment plants, these types·of 

sy.stems although ~ffoctive in achieving the desired results take up 

substap.ti3;1 areas -;>f land and .are expensive to ope~t~.: It is also ~possible to 

fit these systems into. existing :(actqr~es. or sites that have insufficient room to 

accommodate these types of_treatment plants. The solution is compact . 

treatment plants of the che~cal treatment type, however t;lie~e are normally 

expensive to operate due to t}l.e high cost of most chemicals. This invention 

r~duces· the aiµoun,t of c~emical required by _oply ~ing su:f;licient to . 

flocculate the materials wit~ the wastewater that can be easily floccul~ted 

and remove~ by a floatationyroce.ss :fr~m the surfa~e .of a vessel. The 

resulting wastewat~r is. then ~eated within the same vess-ei" by ultra saturated . 

ozone gas;· this has the abilit.Y to reduce the remaining contaminants to 

acceptable· levels prior to discharge. 

BRIEF DISCUSSION OF THE INVENTION: 

The invention relates to a method of efficiently reducing Total Suspended 
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Solids (TSS) but of more importance the reduction of BOD and COD by the · · 

reduced use of a wide variety of chemicals. These chemicals coagulate a~d 

flocculate the w~ste materials within the wastewater and by the 4se of an Im-. 

·~u-:Rator (subject to patent application), (I~R) to ultra saturate air or other. 

. . . 

gases into the wastewater the c~ritamin~ts can be removed. ay ·us~ of a 
. . . 

sppci~lly designed solids s~paration vessel the fl~ccuJate4 contaminant's are 

. . . 
~oated tp the top of a column within the·solids separation vessd where they · 

float in ·a containme~t area before being reinov~d fro~ the-surface by a . 
' • I . 

mechanical scrapp~r sy~tem. The semi soli~~ are fall to.~ angled slide plate 

where they· accUm.ulate agairist one side of the. solids separating vessel and 

are removed tln;ough a side·opeµing for collection. The treated clean 

wastewater which stlll has higher than acc.eptable B.9D and COP values 

passes to a secondary processing zone where it is made to' come .. into contact 

· with conqentrated and ul~ra saturated ozone. This is made possible by- the use 

of~ secondary I;BR to ultra· sattirate. ozone· into clean treated wastewater tP,at 

jg.re-cycled.at the bottom of the solids separation tarilc, thi~ allows the 
. - . . 

concentrated ozone gas to rise at very low velocity through th~ clean· treated 

wastewater which moves dowuwards to ex.it at the bottom of the solids . . 

separation tank for final discharge. 
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QETAILED DESCRIPTION OF THE INVENTION 

REill-ORA WING Fig: 1 

PCT/AU02/00636 

A flow l\~stewater enters the plant for process~g at (I) and is then ... 

trans~a pump (2) to the first stag~ of treahJ?.ent. This is n?rinally the 

.4t\)ustment pH by either acid or alkali. (3}°.~t ~~~ti~~-~~~ 4) to suit th~ ------.... -~ - . .._../ .: . -· . . . -
required process conditions .to for :the type. of coagulant being -lised. in the 

process. Howe:ver is some cases.adju8tment of the wastewater pH may not 

be required. 

The pH adjusted wastewater now flows to a· dosmgpoint (6) wher{! dilute 

coagwam: l :.-, J IS aaaea w cause rne contammaJ1:t~ m tne. wastewater to conie 

together to fofJ!l small coagulated particles. ~e coa~lation ~eactio~ 
_.;~ -·-· ·. . 

requires time~ and this· is carrie~ out in a holder vessel (7) the req~ired time . . . -. - -~,.·---- ... __ /"' __ . 

may var:Y to suit the wastewater being processed. Wastewater now .flows to a . . . . . . . ' . . ··. . 

po~t where aµ- or other gases' can be 'llitroduced to form a liquid/gas 

mixtur~. This.-process js carried o~t by parti~lly Closing a val~e (8),-·which is . . . . 

in the. suctioµ pipeline of a progressive cavity pump (11 ); the ·partial closing 

of the ·valve(~) creates a partial va~mnn in the·pipelme (IO)~ Air or other g~ 

is allowed to enter into.pipe1hi~:(lO) through a pipelille .(9), tp.e air or gas can · . . ·- - - ~~, -~ . . . . . . 

be adjusted In flow to the requirement of the·process. Pump (11) discharges · . . . . 
. .,·. ~·· -·· .. 

the liquid/air or gas mix_ture to devic~ (12) that ultra saturates· the gas into . . "-'-- .. 
~r11-1 
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.the iiquid. One such devjce is the Im.-~u-Rator (IBR) which is subject to. a 
separate patent application;. th~ IBR (12} µnit can be incorporated in~o the 

base or'the separation vessel (31) or the IBR (12) c~ be a separate free . . 

stat}ding unit. The· wast~water that has been ultra saturated wi~h air or 

another gas discl1ar~es ftoin the IBR (12) iri.to a vertic~l riser cha~ber (13) 

where it is in-line ·dosed. with a polymer floccuient (14) throu$ ·injection 

pipeline (38r The polymer flocculetit(14) acts Withiri the wastewate(. to pu1 

together the coagulated particles. Tq.ese fio.cculated p~icies_ ~e surrp~dec 

by the. _ultr~ small air or gas droplet~ and attach_.t9 the flocculated particl~s. 

·The floc.culated particles· with the·ultra sm~ll air or gas bubbles attached are 

. ~oa~ed' upwards thtou@i chamber (13) and eve~rually enter the separat1o~ . 

ar~a (15) where the _flocculated particles with air or gas attached are made t< 

·float w'ithin a second ·phamber 3:1"e~ (1~). The ·wastewater with the· · 

flocculated pfil'.1:i~les remov~d passe through.an annulu_s ~ea (3.9), :whiCh is 

. created by c~amber. (13) and (16). Annufos area (39) is formed by the. 
. . 

cylindrical ring (16) and ( 45), cy~indrical ve~sel ( 45) is held in position by . . . . . 

two or mor':_attachm~nt rods (4:4) whilst cylindrical ring (.16) "is held.in.· 

position by plate (32)~ Th~ floc~ulated particles kn~w as. sludge is removed . . . . 

from the top surface of the wastewater ~ontained in chan:iber (i5)"by a . . 

scraper (17), which is. driven back and forth across the top ·surface" by a . . . 
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m9tor,,(3 7). Tue sludge .drops on to a ·sloping plate (32), which seals off 

chaml;>er (18) .to chambe~ wall (16) and ou~er vessel (31). The plate (32) is 

angled in such a. manner as to allow the sludge to· flow to the lowest p~mt 
. . . 

. . 
(33) where it can ·exit .for ~her processing. The .trea~ed and clarifie4 

wastewater now flows .downward~. in the annulus created .by the ~all of . 

cha~ber (39) and the wall· of chamber (31). During this downward flow the · 
. · · ao6 . e-eh 

treated clarified wastewater which niay still contain levels.ofBOD and COD 
./< • • ~ ~ • - ··~:......_ ....... 

. is brought into' contact with ozorie gas which has the effect by chemical 
. . . . . 

reaction of reducing $e BOD and COD levels m the wa.stew~t~r to th~. 
. . . . . 

<:fesiied discharge requirements .. This ozone treatment process is carried out 
. . 

by removing the treated wastewater from the separation vessel (31) through 

·an out.let conn.ection.~ipeline'(~9) to a point where t~e ozone gas is ad~ed·to 

form a liquid/ gas mixture. This process is .ca,rried out by ·partially closing a 
. . . . . . 

valve (20), which is· ifl: the .suction pipeline of a progressive ~avitypump 

(22); the partial closi,ng of the valve (20) creates a partial vacuUil'l in th~ 
. . 

pipeli:t;ie ( 40). Ozone 9as is ·an~wed to enter irtto pipeline ( 40) throl!gh ~ 

·pipeline (21 ), the o~ile gas cart be adjust~d in flow to t~e requirement of the 

process. Pump (2~) discharges. the liquid/ozo!l~ gas mixture to deyice (23) 

that ultra saturates the.gas into the liquid. olle such device is the Im-Bu:-
. . 

Rator (IBR) which is s~bject to a ~eparate patent .application. The .treated· 
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wastewater that has been ultra saturated with ozone gas. flow:s to a pressure . 

. . 
.chamber (34) where it i$ held at a pressure. above 0.5. barg .. The liquid/ozone 

gas ·mixture i~ held f9r a minimum of 30 seconds. To ensure that the ozone 

gas does ~mt come out·ofultra satµratiori within the pr;essure chamber (~4) 

.the·chamberpre~sure is maln.tained by the·partial.closing ofa valvf'. (36} 

whi~h is positioned on the outiet of the pr:ssure chamber (34). The 

. liquid/ gas. mixture pass~s alqng pipeline ( 41) and passes into the lower" 

portion of chamber (18) and into a distrlbution dey~ce (24) where the 

liquid/ozone gas mixture is.distributed evenly aroun~ the ~ower.portion.of. 

chamber (18). The ozone gas rises vertically through chamber (18) where . . . . 

the treated wastewater wP,ich is moving in a downward direction through 

c~~mber (18) is bought into contact with the ozone gas ~·it moves 

do~ward through ·chamber (18) to the ~eparation tanl« outlet pipeline (25). 
. . . 

Ozone and any other gases contain~d m the wastewater 4i chambe:r(l8) rise 

vertically until .they contact on the· U!l:derside of plate {32). This plate is· 

angled and the gas mov:es in an·upward direction on the uride~ surface pf 
. . 

plate (32) until they reach the highestp~int where plate (32) meets' the 
. . 

separati.on tank outer wall (31). All gas~s·that acc~ulate at this point are 

~llowed to vent through. pipeline (30) where i~ goes to atmosphere or c~n ?e 
recoveryd by a gas re-compress~on system if installed. 'l)ie wc:istewater level . . 
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within chamber-{15) is achieved as follows. Treated wastewater exits the 

chamber (18) through a pipeline ( 42) at point (25) and rises vertical~y up 

through level control (26); which is adjustable to maintain a constant level in 

chamber.(1$). The treated wastewater.is transferred.from the vertical riSing · 
,..,...-·-·· ·~--

pipeline (2S) to the downward ·outlet pipeline ( 43) by~ tee pie~ air is 

allowed to enter the pipeline (42) through vent (27) to prevent siphoning. 

The pH of the" treated wastewater can be adjusted to meet regulating 

authority r~q~ireinents by the irtjection of aCid or alkali at ~ection point 
. . 

. (29) through ·pipeline (28). 
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C:.W\iN\ i., 
A wastewater treatment plant comprising: 

a wastewater intake, a wastewater feed pump feeding the wastewater from the intake to a reagen1 
dosing system for the adjustment of the pH of the wastewater and for the introduction of 
coagulant into the wastewater, a holding vessel to which the dosed wastewater then passes and in 
which coagulation of contaminants in the wastewater takes place, a gas feed device located in a 
pipline between the bQlding vessel and a high pressure pump which introduces air or other gas in 
the wastewater, the high pressure pump feeding the wastewater under high pressure to a fluid 
ultra-homogenizer in which any gas components are highly saturated into the wastewater liquid 
before the wastewater passes to a a seperation and saturation vessel comprising a vertical riser 
chamber through which the ultra-homogenized wastewater passes vertically, the riser chamber 
having a floculant injection means, a second chamber located around the top of the vertical riser 
chamber and having a seperation area located above the vertical riser chamber in which floating 
flocuiated particles are removed by a sea.per means, the second chamber further having an 
annulus area around the vertical riser chamber through which wastewater with the particles 
removed descends to a third chamber surrounding the riser and second chambers, the third 
chamber having located at its top a gas vent and having located at its base an ozone injection 
means and a wastewater outlet. 


