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' ABe3eM rn, ~~, "N6Tr! &\ 02/ 096808 PCT/ AUO2/ 00636 METHOD FOR TREATMENT CF
WASTEWATER FIELD OF THE | NVENTI ON The invention relates to a method of -
renovi ngwbl e@mesgosit ed waste materials fromwastewater in ap@mAYOERHSH | ds 8
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 | evel s w0 02/119fi 8118 PCT/ AU02/ 00C3G
to accepted standards prior to discharging fromthe vessel. BACKGROUND OF
THE | NVENTI ON Mpst industries that dlscharge I|qU|d waste face maj or
probl ens | SH £ s , , enovi ng t he
contanlnanﬁggiiﬁégg be achi eved. Common
nmet hods of treatnent conprlse the use of aeroblc or anaer obi c treat nent

pl ants, thEELR OFEHEINMENEI@Nal t hough effective in achieving the desired

results take up substantial areas of |land and .are expensive to operate: It
is also i nyheshbbAtibA rbldtes B6BOmBREE eﬁmlﬁg fRddcRlafeAoh A hatdHials] { €S
that have insufficient roomto accommbdate these types of treatnent plants
The solutign is conmpact . treatnent plants of the chem cal treatnent type
however t hE€EN yastewaten Ina wamgue solids sepprationctamkeand withinthgrsamet of
nost chem cals. This invention reduces the anmount of chem cal required by

Chal can EoRds SPRAANCE vessbl 85 SHBLEEOE e WARS Btel i o DB KERAHS L e

surface .of a vessel. The resulting wastewater is. then treated within the
same vessemanneniwith concentratetl ozone gas to further reduce BOD and COD levels
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ozone gas; this has the ability to reduce the remaining contam nants to
acceptabl e I evels prior to discharge. BRI EF DI SCUSSI ON OF THE | NVENTI ON The
i nventi owgRl@tps to a nethod of efficiently reduci ng Totpgdt/RushneBsed WO
112/ 091 808 PCT/ A1102/11(113C Solids (aTSS) but of nore inportance the
reduction of BOD and COD by the reduced use of a wide variety of chem cals.
These chem cal s coagul ate and fl occulate the waste materials wthin the
wast ewat g5 43REnteN dehdards sioefo HiscRurgiieofiofs di vessdlo pat ent

application), (IBR) to ultra. saturate air or other . gases into the

wast evat er t he .03

noved. By 'use of a specially designed
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ted contam nant's are floated to the

.top of a colum within the solids separation vessel where they float in a

cont ai nmiMbstindnstri¢othatisischargentigeid waste fase majar@blems Wechani cal
scrapper- system The sem solids are fall to. an angled slide plate where

t hey accuy e | si.de : | <1 [+ and are
rompved SHESEEAL Bl (S pHEfaP anlt Priching ik WH B RE At B0, 0
which still has higher than acceptable BOD and COD val ues passes to a
secondar ucpeptabls disrharge lewels @anibeé achieved: Cammon meathods of datment
concentrated and ultra saturated ozone. This is made possible by the use of

T o cycotprite kUi, bR aRRIMCTHERRARORIC BeduPeff Bl S Ree IFRESPR Ce (12

concentrated ozone gas to rise at very low velocity through the clean
treated wystemehbthonphafféctivs inlachieving the desiredatsulis talee ipm of t he

solids separation tank for final discharge.
‘substantial areas of land and are expensive to opérate. It is also impossible to

«Q

fit these systemé into existing factories or sites that have insufficierit room to
accommodate these types of treatment plants. The solution is compact
tréa_tment plants of thé 'ch_"er__nical' treatment type, however these are normally
exp_ensive to operate due to the high cost of most chemicals. This invention
reduceé’ the amount of chemical required by only using sufficient té :
flocculate the materials within the wastewater that can be easily flocculated
and removed by a floatation process from the surface of a vessel. The
resulﬁng wastewater is then treated within the same vessel by ultra saturated -
ozone gas; this has the ability to reduce the remaining dontaminants to

acceptable levels prior to discharge.

BRIEF DISCUSSION OF THE INVENTION.

The invention relates to 2 method of efficiently réducing Total Suspended



WO (12/ 09680A PCT/ AUfl 2/ OO 31 DETAI LED DESCRI PTI ON OF THE | NVENTI ON DRAW NG
Fig: 1 Aflow wastewater enters the plant for processing at (1) and is then
transf erwedoueges (2) to the first stage of treatnent. Thisct/avmmossd |y the
adj ustnment pH by either acid or alkalsi ( 3) .at injection point (4) to suit
the required process conditions to for the type of coagul ant being used. in
t he process. However is sone cases adj ust nrent of the wastewater pH may not
be requi e P& fBO [ e (D)

wher e dﬁoqfhs gﬁpgntgfnﬁéﬁ egﬁto caét}i?\?he cg)ntgg%%%%}t)gy?% t he
wast ewater to corre together to formsmall coagul ated, p rtlcles Th

coagul areduceduse ofia wide vasiety pheheangalssilhese @mmcé eoagilateand) der

»vessel (7) the required time my vary to suit the wastewater bei ng

-

Pfocessgg%cct\ﬁﬁ SHRhstd |qU| gﬁéﬂ% \irﬁhmﬁiéﬁfﬂg:%\%&radddlﬁ?ytﬁé a8& oF eﬁncan be

I ntrodu orma gas mxture 'S process 1s carrle out
partially closing a valve (8), which is in the suction pipeline,of a
pr ogr es Bu-Ratavi(sybjectrto patent applicagion)a(IBR) 0 nyra)saturata/alrm Qther cr eat es

a partial vacuumin the pipeline (10). Air or other gas is allowed to enter

11 bwiseD et PASRARteR B REnlfindrs cafy e firho%d I3 dLAE TTL1S" <

liquid/air or gas mxture to device (12) that uItra saturates the gas into
VO 02/ Ugppei]RCaesigntd solidkoseparation wesselihe Hoctuldtad centamniaaﬂsrareu Rat or
(I1BR) which is subject to a separate patent application,: the IBR ( 12)

UL SRR SRR G EPh B e S E BRRA R SEhe 3%2#8%% “has

been ultra saturated with air or
float in a containment area before being removed from the surface by a

_1

| meéhanical scrapper system. The semi solids are fall to an angled slide plate
‘where they accu'nmlate_ agqiﬂst one side of the solids separatﬁxg vessel and
are réz‘hoved through a side opening for collection. The treated clean
wastewater which still has higher than acceptable BOD and COD values
passes to a secondary processing zone where it is made to come into contact
-with concentrated and ultra saturated ozone. This is made possible by- the use
ofa secondary IBR to ultra saturate ozone into clean treated wasfewater that
is-re-cycled at the bottom of the solids séparation_tank, this allows the
concentrated ozone gas to rise at very low velocity through the clean treéted
wastewater which moves downwards to exit at the bottom of the solids

separation tank for final discharge.



anot her gas discharges fromthe IBR ( 12) into a vertical riser chanber (13
) where it is in-line dosed wwth a polyner flocculent (14) through

i nj ecti owopizpeédone (38): The pol yner floccul ent (14) act spau/Abiznoosie
wastewater. to put together the coagul ated particles. These floccul ated
particles are surrounded by the, ultra small air or gas droplets and attach
to the flocculated particles. The floccul ated particles with the ultra
smal | aRQETAMLERDBESCRIRFION O THE INVENTION ed upwar ds through chanber (13)
and eventually enter the separation area (15) where the floccul ated

particl pg RAWING Fgpq attached are made tc float within a second
chanber area e wastewater with the flocculated .particles renoved

passe t n annul us area (3. ichis cre by ch rrber (13) and
(16) . anﬁp%?a tewaler;ente aﬂywwq,cyeﬁm&%@ .and (45),

cylindrical vessel (45) is held in position by two or nDre attachnent rods

(44) whirhas (Z)Qto(tlﬁaeﬁrst stdie) 6f tréafifient. ThishY ndratadt P(ﬁ?a The

fl occul at ed partl'cles know as sludge is remved- fromthe top surface of the

wast ewat, on i n.,chamb ( a saraper (I whi ch |s driven
o e GhsFavnE pPE By et A o kbl U s eoion poin kst the

PCT/ AL1112/110(i 3G notor (37). The sludge drops on to a sl op| ng pI ate (32),
which s ﬂj?gr? é@]}m (31).

The pl a@%%bf?bgﬁgﬁ?gﬁﬁhgﬁgmh née?fggé o al Pg\l/xv%l Fﬁgge to flow
to the |l owest point (33) where it ¢an exit for further processing. The

t r eat edPEQRESS| BIOWENST IR BOMRGLA89S. tmenk ol ihwastewater pld mayimots cr eat ed
.by the wall of chanber (39) and the wall of chanber (3I). During this
downwar Befrk%%h*ehe treated clarified. wastewater which may still contain

| evel s of BOD and COD is brought into contact with ozone gas which has the

ef f ect erpl(lci reaction of redém ng the BOD and COD |l evels in the
wast ewat ustgdwasigwater RangHOMSHG 2 desingspommi(6) svhere dilutet nent

process is carried out
coaguiant () 1S aaaea To cause tne contanunants In the wastewater to core

together to form small coagulated particles. The coagulation reaction

requires time, and this'is carried out ina holder vessel (7 ) the requxred time

N

may vary to sult the wastewater bemg processed Wastewater now ﬂows toa
point where air or other gases can be mtroduced to form a liquid/gas o
mixture. Thxs process is carried out by partlally closmg a valve (8) Wthh is
in the suctlon plpelme of a progresswe cavity pump (1 1) the pamal closmg |
of the valve (8) creates a partial vacuum in the: prpellne (10) Air or other gas
1S allowed to enter into ploelrne (10) through a plpehne (9) the air or gas can |
be adjusted in ﬂow to t‘he reqtiirement of the process. Pump (11) discharges -

the hquld/axr or gas mixture to devrce (12) that ultra saturates thé gas into
N T



by renmoving the treated wastewater fromthe separation vessel (31 ) through
an outlet connection. pipeline (19) to a point where the ozone gas is added
to formwod2@uégdg gas m xture. This process is .carried owchxugaosical | y
closing a valve (20), which is ' in tshe suction pipeline of a progressive
cavity. punp (22); the partial closing of the valve (20) creates a parti al
vacuumin the pipeline (40). Ozone gas is allowed to enter into pipeline
(40) t htreuliguid. Opebuck deide is the Im-dde-Rator (BBR)ewhithuis: subject td aw to t he

requirement of the process. Punp (22) discharges the |iquid/ ozone gas

cuen aosasiRbot ARblibaRno iy TRRATHE cof BeofRorBofel bt o 00

.application. The treated WO (12/09G808 PCT/ A U112/1111G3G wast ewat er

t hat habagweefithd separationrvsssel @lt)mroﬂmwlﬂﬁa(slmlomsbe a separatedivee . chanber
(34) where it i5 held at a pressure above 0.5. barg. The liquid/ozone gas

t held f ds,. T that. th
oss. nobHBOHEE BNt GHE Weswalet kg Uenphrs RetcpatCuit b atoer ~(34) 'he
chanber pressure is maintained by the partial closing of a valve (36)°

whi ch i anower tgagrtiscleargeb froimt thetIBR (12% itces vertécalhdsdrechaiier (1B)e

I|qU|d/gas m Xt ure passes along plpellne (41) and passes into the-l ower
portlon .chamber ] dlst 4) .where the
PCou o whis lgRdnnline dosed it ol Nogtulpt 41 4) HaraueE IiSEiOBor (1 on of
. chanber (18) The ozone gas rises vertlcally t hrough chanber (18) where
the trep (pat WThe poynsdt ﬂécé@léht‘?ldlﬂaétsdﬁitﬁ%ﬂ‘le HrdsBEWaRR. tbgﬁﬂugh

18) 1's ‘boug

chanber ht into contact-with the ozone gas as it noves

together the coagulated particles. These ﬂocculated particles are surr_oundec
by the ultra small air or gas dro'plets aﬁd attach 'to the ﬂocculated particles

- The ﬂocculated partrcles wrth the ultra small air or gas bubbles attached are
-ﬂoated upwards through chamber (13) and eventually enter the separatlon |
area (1 5) where the flocculated particles with air or gas attached are made f¢
float w1thm a second chamber area (16). The ‘wastewater with the
flocculated particles removed passe 'th_reugh'an 'annulus area (39), which is
created by chamber (13) and (16). Annulus area (39) is ._form.ed by the
cylindrical ring ( 16) and (45), cylindrical vessel (45) is held in position by'
two or more attachment rods (44) whilst cylindrical ring (16) is held in -
p'ositlori by plate (32). The ﬂoéculated particles know as sludée is removed
from the top surface of the Wastewater contained irr charrlber (lS)'by a

scraper (17), which is. driven back and 'fcrth.across_the top surface by .a



downwar d. through chanmber (18) to the separation tank outlet pipeline (29).
Ozone and any ot her gases contained in the wastewater in chanber (18) rise
verti cal Wy ag2bédost hey contact on the underside of plate (B2yAvidnoss@l ate is
angl ed and the gas noves in an upward direction on the under surface of
plate (32) until they reach the highest point where plate (32) neets the
separation tank outer wall (31). Al gases that accunulate at this point

are al lygusst (37)yThe slhdgedinops pel tore sioising yates(32), yduchtseals o spher e or

can be recovered by a gas re-conpression systemif installed. The

neni cvaambeniave crppbeeiall el And Pl Ve BTN ThEPRRES) 151 o151, o

pi peline (42) at point (25) and rises vertically up through |evel control

526)é %ﬂ\%@d'lﬁ sedhusiriilrer 48 torilivwithe sledps taifiow ¢o the lowestpbit (15). The
reat e

stewater is transferred fromthe vertical rising pipeline (25)
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treated wastewater can be adj usted to neet regulating authority

requi r eRBicwwatér hbev faives downwirdacindheraraiwlak Icreatedrbg,ethe valbof nt (29)
t hrough pipeline (28). - WO 1121 096808 PCT/ A W02/ (1111319 " A wast ewat er

treat ”Eé‘ﬁm%{)‘é{‘ 5)0 np(ﬁ tﬁ whll-of chamber @GD. Durmg this downward flow the -

ROD . b
treated clanﬁed wastewater which may st111 contam levels of BOD and COD

_1s brought into contact w1th ozone gas which has the effect by chermcal
teact_ion of reducmg t_he BOD and' COD _levels in the wastewater to the
'desi_r'ed discharge requireme',r_lts. This ozone treatment process is carried out
by removing the treated wastewater from the separation vessel (31) through
-an 'out_letct)nt;ectiort.pipeline' (19) to a point where the ozone gas is added to
form a liquid/gaé_ mixture. This process _isca_rrigd out by -p.artially clost-ng a
valve (20), which is_‘in. the suction pipeline ofa progressive qat/ity, pump
(22); thé partial closing 6f the valve (20) creates a partial vacuum in the
pipeline (40). Ozone gas is allowed to enter into pipeline (40) through a

' p'ipélirte (21), the ozone gas can be adjusted in flow to the requirement of the
process. Pump (22) discharges the .1iq'uid/ozo'n,e gas mixture 10 déyice 23)
that ultra saturates the gas into the liQuid. One such device is the Im-Bu-

Rator (IBR) which is subject to a separate patent application. The treated



a wastewater intake, a wastewater feed punp feeding the wastewater fromthe
intake to a reagent dosing systemfor the adjustnent of the pH of the

wast ewat ®ip @mdsdo®r the introduction of coagulant into theeoRstewtRr, a

hol di ng vessel to which the dosed wagtewater then passes and in which
coagul ation of contam nants in the wastewater takes place, a gas feed
device located in a pipline between the hol ding vessel and a high pressure
punp whi chy. i ﬁ-’:ﬁfﬁtﬁ L r@' - oYonkanat t { essure
punp feedil%‘rllégéz{z'.{yea was g\?\lgégr%ﬁﬁic}g? %n g t%dr,ggi;ﬂgre tg%%fflgrvds %%PE@QU%
honogeni zer- in which any gas corﬁ)onents,are hi ghly saturated. intg the

wast ewat erchaimperd 349 where iids held ehapresgneabove0.3. barge Jdhealiquid/azene

.saturation vessel conprising a vertical riser chanber through which the

ultra hong i 1 t ASRE ing a
fl ocul ant éﬁ?@@&ﬂﬁ%@r@(ﬁla @@?ﬁ@“ﬁﬁ’?&‘g%&?ggfﬁ%r oun(}htgﬁgﬁte%%% t he
vertical riser chanber and having a seperation area |ocated above the
vertical rdasaloeshmoticomeouttofoiitfa setnration wathinaghepressurecthamber(3Bnoved
by a scaper neans, the second chanber further having an annul us area around

emved adbtahadite BESRRe sInaldine BY sHRRRIE! Flosihe B OB 38R .
chanbers, the third chanber having located at its top a gas vent and havi ng

| ocat ed atwhich Bsgsesitioned oretlienputles ofitheepressareichamber €34).eTheut | et .
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% Px[ >K' x| wmhc”Yj e [ V] c] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] c”a

Ul ca] c"alfysreidicef chdmbke {1 8phndlint] a disrimajorpden Iwh¢reatheT5)
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, Mal.c l< £'s V .
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& 10%&' ()-4%$10%& ()-" "!'10% ()-4Tz Q bC 10%6&' ! 10%& () -G&t ! 10%4K& ()- 10

] R - R - R - . . D
10 106110 /gLO\gx{)nWa%r (-)tﬂql&(_)l.(l (():Eigrﬁ%e@(l-g?to the separation tank outlet pipeline (25). -

Ozone and a‘ny' other gases contéincd in the wastewater in chamber '(1 8) rise
vertically until they contact on the up_dérside of plate (32). ThlS plate lS
angled and the gas moves in an_'upwar_d direction on the iinder su;face of
platé (32) until they reach the highest point where plate (32) meets the
separation tank outer wall (31). All gases that accumulate at this point are
.allowed to vent through pipeline (30) where it goes to atmosphere or can be

recovered by a gas re-compression system if installed. The wastewater level
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*10% & () vk Chattst {190 dohievéd asFollows. Treated wastewater exits the

chamber (18) through a pipeline (42) at point (25) and rises vertically up
through level control (26); which is adjustable to maintain a constant level in
chamber (15). The treated wastewater is transferred from the vertical rising
pipeline (25) to the downward outlet pipeline (43) bya @ air 1s
allowed to enter the pipeline (42) through vent (27) to prevent siphoning,
The pH of the treated wastewater can be adjusted to theet regulating
_authdrity feqpirements by the injection of acid or alkali at injection point

', (29) 'thr'ou.gli pipeline (28).
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Fead ia""”%s?"%t@'?%ﬁ%:% iy dhe ingl
" Hoadi rpsPEsEstemiac the adjusiment of Hie 0l o tsvastawaterand for Greirgdugion of =
Font wiFRaggsutdpiotheanasiewaterghofdingvessektorvhish the dosed wpstewater teppase3 80d jn
<=>6Ti rkichieoagriation af cant@mindnty inthewastBwater fEkes plade, dias fehdavice located in a
| " #$3%& Kipline betwedothe holiisy vessel 2@l 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
floculated particles are removed by a scaper 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.



