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METHOD FOR TREATMENT OF WASTEWATER

FIELD OF THE INVENTION

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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to accepted standards prior to discharging from the vessel.

'BACKGROUND OF THE INVENTION

Most industries that discharge liquid waste face major problems in
‘effecti‘vely treating this rﬁaterial and removing the contaminants so that
acceptablé discharge levels ‘can be achieved. Common methods of treatment
comprisé the use of aerobic or anaerobic treatment plants, these types of
sy_stem;é alfhough effective in achieving the desired results take up
'subAs‘ta.ntial‘areas of land and are expensive to operate. It is also impossible to
fit these systemé. into existing factories or sites that have insufficierit room to
accommodate these types of treatment plants. The solution is compact
tréapnent plants of th'e'chérl.nicall treatment type, however these are normally
expensive to operate due to the high cost of most chemicals. This invention
reduceé’ the amount of chemical réquired by only using sufficient t6 :
flocculate the materials within the wastewater thdt can be easily flocculated
and removed bya ﬂoatation:p,roceSS fro_m 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 éontaxhinants_ to

acceptable levels prior to discharge.

BRIEF DISCUSSION OF THE INVENTION

The invention relates to a method of efficiently réducing 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 and
flocculate the waste materials within the Wastéwater and by the use of an Im-
‘Bu-Rator (subject to patent application), (IBR) to ultga saturate air or other -
gaSés into the wastewater the contamninants can be removed. By ‘use of a
Sppcially designed solids separation vessel the flocculated COnfamiiiant’s are
ﬂoatéd to the tc}b ofa colurhﬁ within the-solids separation vessel where they -
float in a containment area before being ;emovgd from the surface by a’
‘ meéhaﬁical scrapper system. The semi SOH,d.S are fall to an angled slide plate
‘where they accumulate age_liﬁst one side of the solids separatihg vessel and
are réihoved through a side opening for collectioh. The treated ciean
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 satirate ozone into clf;én treated wastewater 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.
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RETAILED DESCRIPTION OF THE INVENTION
REMRAWING Fig: 1

A flow Bfﬁgstewater enters the plant for processing at (l) and is then

¥4 pump (2) to the first stage of treatment This is normally the
#@justment pH by either acid or alkah (3) at m_]ectxon po\u?(4) to suit the
réquired process conditions to forjthe type,of coagulant being used in the
process. However is some cases,adjus‘tment of the wastewater pH rrla'31 ot
be required.

The pH adjusted wastewater now flows to a dosing point (6) where dilute
Coaguiant () 1S a0deq 10 cause tne contanunants 1 the wastewater to corie

together to form small coagulated particles. The coagulation 'r'eaction

requires time, and this'is carried out in a holder vessel (7) the reqmred time

e,
R

may vary to sult the wastewater bemg processed Wastewater now flows toa
point Where air or other g‘ases can be mtroduced to form a hquld/gas -
mlxture Thrs process 1S camed out by partlally closmg a valve (8) Wthh 1S
in the suctlon plpelme of a progressrve cavity: pump (l 1) the partlal closmg |

of the valve (8) creates a partlal vacuum in the- plpelme ( lO) Air or other gas

L

is allowed to enter into plpelige;(l()) thfough a pipeline '(9)», the air or gas can |
be adjusted in ﬂow to the reqriirement of the process. Pump (1 1) discharges -

the hqurd/arr or gas nnxture to devrce (l 2) that ultra saturates thé gas into
u,«f 77
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the liquid. One such device is the Im-Bu-Rator (IBR) which is subject to a
separate patent application, the IBR (12) unit can be incorporated into the
‘base of the separation véssel (31) or the IBR (12) can be a separate free
| sta'f'lding unit. The' wastewater -that has' been ultra saturated with air or
another gas dlscharges from the IBR (12) mto a vertlcal riser chamber (13)
where it is m—lme dosed w1th a polymer ﬂocculent (14) through injection
pipeline (38). The polymer ﬂocculerit (14) acts withiri the wastewater: to pul
'together the coagulated particles. These flocculated particles are surroundec'
by the ultra small air or gas dro’plets and attach 'to the ﬂocculated particles
- The ﬂocculated partlcles w1th the ultra small air or gas bubbles attached are
-ﬂoated upwards through chamber (13) and eventually enter the separat1on |
area (l 5) where the flocculated particles with air or gas attached are made tc
float within a second chamber area (16). The ‘wastewater with the
flocculated particles removed passe 'through'an -annulu.s area (39), which is.
'cre‘ated by chamber_ (13) and (16). Annulus area (39) is ..formjed by the
cylindrical ring (16) and (45), cylindrical vessel (45) is held in position by
two or more attachment rads (44) whilst cylmdncal rmg (16) is held in -
p051t1on by plate (32). The ﬂocculated particles know as sludge is removed
from the top surface ofthe wa_stewater contained in chamber (15)'by a

scraper (17), which is. driven back and 'forthlacross’the top surface by a



WO 02/096808 PCT/AU02/00636

motor (37). The sludge drops on to a sloping plate (32), which seals off
chamber (18) to chamber wall (16) and outer vessel (31). The plate (32) is
angled 1n such a manner as to allow the sludge to’ flow to the lowest point
'(3 3) where it can exit for ﬁn'thef j;)rocessing; 'Thé treated and clarified
Waétewater now ﬂows denwafcis in the @ulus created by the wall of
chamber (3 9 and the wall-of chamber (3 1) Dunng this dqwnward flow the -

Lo A Y )
treated clarlﬁed wastewater which may Stlll contam levels of BOD and COD

,15 brought into cqnf;gct Wlth ozone gas which has the' effect by chermcal
;'éactior_l of redﬁcing ﬂle BOD aﬁd COD _1evéls in the wastewater to the
.desi_r'c.:d discharge requiremepts. ‘This ozone treatment process is carried out
by removing the treated wastewater fiom the separation vessel (31) through
-an out.let'cénr.l_ectior‘l. pipeline (19) to a point where the ozone gas is added to
form é liquid/ gaé Me. Thjs process is-carried out by -pértially closinga
valve (20), which is in the suction pipeline ofa progressive qa{fity, pump
(22); thé parfial closing 6f the valve (20) creates a partial vacuum in the
pipeline (40). Ozone gas is ‘allowed to enter into pipeline (40) through a 4

‘ plpelme (21) the ozone gas cari be adjusted in flow to the requlrement of the
process. Pump (22) discharges the liquid/ozone gas mixture to deyice 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
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wastewater that has been ultra saturated with ozone gas flows to a pressure .
_chamber (34) where it i$ held at a pressure above 0.5. barg, The ‘lliquid/ozo.ne
gas mixture is held for a minimum of 30 seconds. To ensure fhat the ozone
gas does not come out of ultra saturatiqn' within the preSsure chamber (34)
.tﬁé chamber préssure is maintained by the-partial,closing of a valve (36)
which is positioned on the outlet' of the prf:ésure chamber (34). The
‘ liquid/ cas mixturé passes along pipeline (41) and passes into the lower
pbrtioﬁ of chamber (18) and into a distribution device (24) where the
liquid/ozone gas mixture is‘diétributed evenly around the lower ‘portion'of' :
chamber (18). The ozone gas rises vertically through chamber (1 8) where
the treated wastewater which is moving in a downward direction through
chamber (18) is bought into contact with the ozone gas as it moves
downWard through'chamber (18) to the 's'eparafiion tank outlet pipeline (25). -
Ozone and any' other gases coni;éined in the wastewater in chamber 4’(18) rise
vertically until they contact on the ugdérside of plate (32). ThlS plate 1s
angled‘ and the gas moves in an-upward direction on the iindelf smface of
platé (32) until they Teach 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 pipeiine (30) where it goes to gtmosphere or can bé

recovered by a gas re-compression system if installed. The wastewater level
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within chamber-(lS) is achieved as follows. Treated wastewater exits the
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

[RPR

pipeline (25) to the downward outlet pipeline (43) by é{igi})i&q\g, air 1s
allowed to enter the pipelin_e’ (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) through pipeline (28).
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Gidyww 1,

A wastewater treatment plant comprising:

a wastewater intake, a wastewater feed pump feeding the wastewater from the intake to a reagen
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 holding 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
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.



