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WASTEWATER FI FO OF THE | NVENTI ON The invention relates to a methodpef
renoving floccul ated waste materials fromwastewater in a_unique solids
separ at i OWOrO2/9R6888id within the same solids separating veBSEAUY0636 ¢ her
treat the wastewater in a counter current manner with concentrated ozone
gas to further. reduce BOD and COD | evel s *ACTI ON* WO 02/ 096808

PCT/ AU02/ 00636 2 to accepted standards prior to.disscharging fromthe
vessel BACKGROUND OF THE | NVENTI ON Mbst industries that discharge liquid
waste face major problens in effectively treating this material and
removi ng t hMEPHQOD FOR TREATMENTORWASFEWATERge | evel s can be
achi eved. Common met hods of treatnment . conprise the use of aerobic or

anaer obi ¢ tﬁﬁﬁéggﬁigﬁﬁﬁgéﬁﬂigﬁﬁie types of systens although effective in
achieving t ke up ,

The invention relates 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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substantial areas of |and and are expensive to operate: It is also

I npossible to fit these systens into existing factories. or sites that
have insufficient roomto accomobdate these types of treatnent ants

The sol utWeR2/0%88npact . treatnent plants of the chenicalP T’éyt’ 6t ype,
however these are nornmally expensive 1o operate due to the high cost of
nost chem cals. This invention reduces the anount of chem cal required by
only using sufflc% cC te the | thin the wastewater
that can iocaceept 13‘; G’fﬁf'@&g &ﬁ%&laé' #@ﬁé ?’Pg%ﬁ\%tlon process from
the surface of a vessel. The resulting wastewater is. then treated within
t he same’ BRERGROYNI : BNIIONbzone gas; this has the ability to
reduce the renai ning cont am nants to, acceptable levels prior to

di scharg WT AN mhafor pagblenRrinr el ates to a -
met hod 0M9£| Cl erﬁ% reduci ng Suspen?&g V\Df% /1096808 PCT/ AU02/ 00636
3 Solids (TSS) but of nore, inporj t he reducti on of ,BOD and by the
reduced ueffectivelyireating this Mlﬁé\a m&é@é@@m@m Q%Date and

floccul ate the waste materials within the wast ewat er and by t he use of an

:)r ot her %@ﬁ%ﬂ%ﬁe&g@?&% ?%Me@m%@éano e reno n%E; 3|s<ra

of a

mpnse the use of aerobic or anaerobic treatment plants, these types-of
systems although efféctive in achxevmg the desired results take up
'sub.staptla,l areas of land and are expensive to operate. It is also _mpossiﬁle to
fit these systeme into existing factoriés. or sites that have insufficierit roem to
aceommodaté these types of_ treatment plants. The soiutiqn is compact
trea,tment plants of tt_te chetmcal treatment type, however these are norm_atly
expensive to operate due to the high cost of most chemicals. This invention
reduceé' the amount of chemical réquired by only using sufficient o
flocculate the materials within the wastewater that can be easily flocculated
and removed by a ﬂoatetion.pmce'ss from the surface of a vessel. The
resulting wastewater is then treated within the same vesséll_by ulira saturated -
d_zqne gas; this has the ability to reduce the remaining eontatﬁinants to
‘acceptable levels prior to discharge.
BRIEF DISCUSSION OF ON.

The invention relates to 2 method of efficiently reducing Total Suspended



spci,al |y designed solids separation vessel the floccul ated contam nant's
are floated to the top of a colum within the -solids separation vessel
where the float in a contai nment area before being remyg.g/Ahpgmé{e
-sur f ace W9 94(0368Bhani cal scrapper sysfem The sem solids are fa 0 an
angl ed slide plate where they accumil ate agai nst one side of the solids
separating vessel and are renoved through a side opening for collection.

The treated clean  wastewatet which still has.hi ; -BOD
and ccx)Sohda&?SSQ43§é#ﬁn9naﬂ§9&5amﬁpjhﬁFE E@%?%g&§§QEpaﬂg3§eﬁ?593h§ade to
come into contact wth concentrated and ultra saturated ozone. This is

made posalitdddiicel dFa Wide iricty itcHinicals. FFhése chemivatetoagulateande into

clean treated wastewater -that ~-is re-cycled at the bottomof the ‘soli-ds
Vel oc 1  fickoulagh thewaste pterio R WAL ABE NAREWARE Akt B b8 WSO AMA 15
exit at the bottomof the solids separation tank for final discharge. WO
o1 AR BB e L S et e her
e A S St G e B WP Y 7
specially designed solids separation vessel the flocculated contaminant’s aré
f_loatt;.d to the tc}i) ofa colu:.n;l within the'solids separation vessel where they -
float in a containment area before being pe@ovgd from the surface By a’
' mebhaﬁical scrapper system. The semi solids are fall to an angled slide plate
‘where they accumulate agamst (;n'e' side o.fthe' solids sepamﬁhg vessel and
are réfnoved thtoizgh a side opening for collectioﬁ. The treated clean
wastewater whichi still has hlgher than acceptable BOD and COD values
passes to a secondary processing zone where it is made to comé into contact |
-with concéntrated and ultra saturated ozone. Thxs is made possible by the use
of a secondary IBR to ultra'satuirdte ozotie into clean treated wastewater that
is-re-cycled at the bottom of the solids separatiori tarik, this allows the
concentrated ozone gas to rise at very low velocity through the clean treéted
wastewater which moves dovwnwards t6 exit at the bottom of the solids

separation tank for final discharge.




.adjustnment pH by either acid or alkali (3) ,at injection pc 4) to suit the
requi red process conditions to for the type. of coagul ant being used. in
the process. However is 'sonme cases. adjustnent of the wastewater pH may
not be rWOWRS8 The pH adj ust ed wastewater now flows toF§ dﬂsq%é) oi nt
(6) where dilute coagu.iant ka) is afaea to cause me contaminants ul the
wast ewater to come together to formsmall coagulated particles. The
' : 3 - is carried out in a hol der
i TAILED Db O e ] M"—’—\!"—“lt the wastewater being
processed. .steuater nou/flous to a point where air or other gases can be
REMBR-DRAWING Figild/ gas nixture. This process is carried out by
partially closing a'vilve (8),-which is in the suction pipeline of a

Pr ogressavfig %Wet%nﬁr’sthé laieforftbcessing i (1ynilie theve (8)

creates partla vacuumin the-pi'peline”(10). “Arr other gas™is all owed

) b R 5 o g5 T e

the liquid/air or gas m xture to device (12y tThatuh saturates t he gas

i nto WLIgaN\SRenOiErey ei’ﬁ&wmibﬁ&ﬂ&i (33,at injection pong 4) to suit the

réquired process conditions to for the type of coagulant bemg used in the
process. Howeyver is some cases adjustment of the wastewater pH may not
be required.

The pH adjusted wastewater now flows to a dosing point (6) where di_lute
coagwant \2) 1S 20aea 10 cause e CoNntamnants in the wastewater to comie
together to fortrt sruall.coagulated particles. The coagulation :t'eactiolt
requires time, and this is carried out in a iiolde; vessel (7) the requlred time

T

may vary to su1t the wastewater bemg processed Wastewater now ﬂows to a
point where air or other gases can be mtroduced to form a hqmd/gas .
xmxture 'Ihls process is camed out by partlally closmg a valve (8) whxch is

in the suctlon plpelme of a progtesswe cavity: pump (1 1), the partlal closmg
of the valve (8) creates a partial vacuum in the- pxpehne (10) Air or other gas
is allowed to enter into’ plj;;ltne (10) through a plpelme (9), the air or gas. can
be adjusted in ﬂow to the reqtiirement of the process. Pump (11) discharges -

..‘,

the hqutd/alr or gas mlxture to devxce (12) that ultra saturates theé gas into
Y



the.liquid. One such device is the ImBu-Rator (IBR) which is subject to a
separate patent application, the IBR (12)'unit can be incorporated into the
. base ofthe separation vessel (31) or the IBR (12) can be a segarate free
st &1i ng WAi0R/09 wast ewat er that has been ultra saturat EGTAUOHS of

anot her gas discharges fromthe |BR (i2) into a vertical riser chanber (13)
where it is in line dosed with a polynmer flocculent (14) through "injection

pul 1 ogberisuidy Che ol Bpvives the Tni-Bi-ato OBV Wikl SLIRE IS 07 1

surrpundec by the ultra small air or(gas dr opl ets and attach to the

floccul asegﬁrmrpatehem plication, the IBR {42) amit carebe incorporated intatheral | ai r

or gas bubbl es "attached are floated upvvards t hrough chanber (13) and

w i o rbdse Qe sepacsBR YRS Gt tof TR (JoF phi B 4 SERMARUBRRDC, " 7o

(16). The wastewater with the flocculated particles renoved

passet hrmmmawmagmatmmmmmmtbd ‘withafeor (13) and
(16). Annufus area (-39) is .fornmed by-the cylindrical ring (16) and (45),

1) "t Vessehﬂéciﬁg#ﬁg%e%mw@?P?ve%%lﬁssﬂ’ibéﬂﬁae&ﬁ?@S The

floccul ated particles knqw.as -sl'udge is renoved fromthe top..surface

1402 yano el co it s st () mongh e 1 12
pipeline (38). The polymer ﬂocculen_t ¢! {1) acts within thg wastewater; to pul
'ho'gether the coégulated particles_.. 'Ihéée ﬂocculated particles are smrgundéc’
by the ultra small air or gas drdblets a:id attach 'to the ﬂocbuiated particles
-The ﬂocculated partlcles w1th the ultra small air or gas bubbles attached are
-ﬂoated upwards through chamber ( 3) and eventually enter the separatlon
area (1 5) where the flocculated particles with air or gas attached are ‘made
“float within a second chamber area (16). The wastewater with the-
flocculated particles removed passe mrqxigp‘an annulus area ;('39), which is
created by chamber (13) and (16). Annuls area (39) is formied by the
cylindrical ring (16) and (45), cylindrical vessel (45) is held in position by
two or more lattachmént rods (44) whilst cyl_iti&ridal'ring' (16)is held:in -
pbsitioi; by piate (32). The ﬂobculéted particles know as sludge is removed
from thé top surface df-the ivaﬁ:ewater-cbnt,ained in' éhh;hber (15)yby a |

‘scraper (17), which is.driven back and 'fdr,th_'across.thq top surface by a



WO 02/ 096808 PCT/ AU02/ 00636 6 notorL37). The sludge drops on to a sl oping
plate (32), which seals off chanber (18) to chanber wall (16) and outer
vessel (31). The late (32) is angled in such a manner a t he

sl udge to 8t he | owest point (33) where it can em?%@@%

pr ocessi ng. The treated and clarified wastewater now fl ows downwards. in
the annulus created by the wall of chanber (39) and the wal | - of chanber

uni ¢ mipoteh AT THEIRRE droB ool opiE i), i St St act Wi

ozone gas which has the effect. by chem_cal reac |o reduci .the BOD
and Cwé}ﬁmber(tﬂ)tmchmbenmaﬂ( 6)andmme&vesse &&Qﬁh&% Bnent s.

This ozone treatnent process is carried. out renoving the treated

bi pel | ncanglegyinsych, & Fith Ao ﬁ?@?%&%&é%%ﬁé B 8 et o

| i quid/gas m xture. -This process is .carried out b partl a dcI osing a
val ve (2@3)wherdntlmmforﬁmhprpm¢essmg "Ehigstreg] %ﬂi{q y. punp

(22); the partial closing of the valve (20) creates a partlal vacuumin the
I peline S,k S wed: 1 Q. e t hrough a
BI Bel | ne“%?%wat%gﬂ’gg %?8@‘&%%%‘5% ow F@Jt e regiuil remen'? of
t he

chamber (3 9 and the wall-of chamber (31). During this dewnward flow the -

LoD . cob
treated clanﬁed wastewater which may Stlll contam levels of BOD and COD

—— e’

_1s brought into contact thh ozone gas wh1ch has the effect by chermcal
reactlon of reducmg the BOD and COD levels in the wastewater to the
desu'ed discharge reqﬁireme'pts_. This ozone treatment process is carried out
by removing the treated wastewater from the separation vessel (3 1)'throi.1gh
-an out,let.cem.l,ectior.l, pipeline'(1 9) to.a point where 'F_he bzqne' gas is added to
form a liquid/gae mixhﬁé. This pljocees 1scarned out by pﬁiaﬂy closipg a
valve (20), which is,'in. the suction pipeline of a';p,rogressive ea\}ity, pump
(22); the partial closing of the valve (20) creates a partial vacuum in the
pipeline (40). Ozone gas is'allowed to enter irito pipeline (40) through a .

' pieeliee (2i), the oz_one gas cari be acij"ust_ed' in flow fe the reeuirenient of the
process. Pump (22) discharges the .liqilid/ozo.n_e gas mixtyre to device 23)
that ultra saturates the_gas into the ﬁquid. One such device is the Im-Bu-

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



process. Punp (22) discharges the |iquid/ozone gas mxfiire to device (23)
that ultra saturates the. gas into the liquid. One such device is the

I mBu- Rator (IBR) which is subject to a separate patent ' [ on. The
treat ed WOI2PHE8B0S PCT/ AUD2/ 00636 g wast ewat er t hat hageyégﬁf}ﬁdsﬁ‘?a

saturated with ozone gas' flows to a pressure chanber (34) where it is'
held at a pressure above 0.5. Barg., The I|qU| d/ Ozone gas mxture is held

for a mninmumof 30 tggc d To ensu he ozone oes not __comne
out -of ul wastewatery {'-B'P Wll tﬂ) 0 2 PresSWeiher
pressure is maintained by the partlal cl osi ng of a val ve (36) which is

posi ti oned W e(SH(Z‘v@ﬁel‘ef ié‘ﬁem%’c:fﬁ]e? ?f@ﬂﬁ@i"e 0B barg [Fhé liquid/ozone

| i qui d/ gas- sses ong p! 41) and passes into the | ower’
portion of chanber (18) and intQ a dist uti on_deyi ce re the

i qui d/ozogasgnnctm‘admei %r eé’-?&ssﬁoqde ﬁm&eﬁm%@n@. on
"of chanber (18). The ozone gas rlses vertlcally t hrough chanber (18)

msgﬁght heﬁé%@tregw boug t |nto cont act W thﬁeﬁ%zonghﬁg%?@gg@? noves

downwar d t hrough chanber (18) to the separation, tank out e (25).
Ozone and .thé ¢ edrb}tﬂtsmmst@ngfamgh%e@@m ri se

vertically until, they cont act on the undersjde of plate-.(32). This plate

'S which i positioned on the outlet of the prossure chamber (34). The

. liquid/gas mixturé passes along pipeline (41) and passes into the lower
p()rtioh of chamber (1) and info 2 distribution device (24) where the
liquid/ozone gas mixture _is'ditttributed evenly around the lower portion 'of_ :
chamber (18). The ozone gas rises vettically through chamber (18) where
the treated wastewater which is moving in a downward direction through
cha,mber (18) is bought into contact with the ozone gas as.-it moves
downward thrqugh chamber (1 8) to the separatlon tank outlet pipeline (25)
Ozone and ahy ‘other gases contamed in the wastewater in chamber (18) nse
vertically until they contact on the ﬁndersitie of plate-(32). Th1s lalate 1s
angled and the gas moves in an upward direction on the under surface of
plate (32) until they reach the hlghest point where plate (32) mieefs the
separatidn tank outer wall (31). All gases that accthnulate at this pemt are
._allowed to vent through pipeljine (30) where it goes to atmosphere or can he

recovered by a gas re-compression system if installed. The wastewater level



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 oguter wall (31). Al gases that accunul at ' oi nt
are al | oWHIHB88nt  nr ough, pi peli ng (30) where it goesq)tcg'}%"ﬁ%g% ere or
can be recovered by a gas re-conpression system.if installed. The

wast ewater | evel WO 02/ 096808 PCT/ AU02/ 00636 8 within chanber(15) is
achieved as follows. Treated wastewater exits the chanber (18) through a
pi peline (42) at point (25) and rises vertically up through |Ievel control
(26); which is adjustable to nmaintain a constant |evel in chanber.(15). The
treated wastewater .is transfened fromthe vertical rising pipeline (25)
to the downward outl et pipeline (43) by a tee piece? air is allowed to
enter the pipeline (42) through vent (27) to prevent siphoning. The pH of -
the-treated wastewater can be adjusted to neet regulating authority

requi renments, b hes i nj i 0N.4Qf ' Kad.] L/ | | . (29)

t hrough p Wﬁ@h“ﬁ@ﬁ@bﬂtw @29’%%@ h&@?ﬂﬂh%ﬁ%@? wabﬁ%dvt\gg?%?%er
treatment plant conprising:

chamber (18) through a pipeline (42) at point (25) and rises vertically up
through lével control (26); which is adjustable to maintain a constant level in
chamber (15). The treated wastewater is transferred from the vertical rising
pipeline (25) o the downward outlet pipeline (43) by @ air is
allowed to enter the pipeline (42) through vent (27) to prevent siphohing.
The pH of thetreated wastewater can be adjusted to tieet regulating
authority requireinents by the injection of acid or alkali at injéction point

(29) 'mfoﬁgﬁ pipeline (28).



a wastewater intake, a wastewater feed punp feeding the wastewater fromthe
I ntake to a r.eagent dosing system for the adjustnment of the pH of the
wast ewat er and for the introduction of coagulant into the m?}hze&ﬁ}ﬁer, a
hol di ng WEQ¥PIB whi ch the dosed wasf ewat er then passes B / ch
coagul ation of contam nants in the waStewater takes place, a gas feed
device located in a pipline between the holding vessel and a high pressure
punp which introduces air or other gas in the wastewater, the high
pressure punp feeding the wastewater under high pressure to a fluid
ul tra-honogeni zer in which any gas conponents are highly saturated into the
wastewater liquid before the wastewater passes to a a seperation and
saturation vessel conprising a vertical riser chanber through which the
ultra- nkzed wast ewat er passes vertically, the riser chanber having a
fl ocul ant "1 njection neans, a second chanber |ocated around the top of the
verti caf Wastwaterdreafment COBDTISYL'a seperation area | ocated above the
vertical riser chanmber in which floating floculated particles are renoved
by a scamastewstenintake)e veastewatir dead pamp feeding ¢he wastewatepfromathe iritake toraeagent
arou _ndI ﬂbﬁng/g&teh;gt thie adjustmbmidfahe pﬂmmm Meeﬁm\omom@ "
par ti cl gsagulantiite theQafteviiér, 4 Rokdirg Veksd] | B thebdise@ WasteWaiter Bfen'faSss afldl
Segoﬂd m%mf&%mém&mg%ﬂ f8ed ‘&lﬂ% L
Ut | ot . pibine BetWeEk tié nalding R Erooin P A SR ol o Y
" 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 partioles are removed by a scaper means, the second chamber further havingan
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.




