WO 02/ 096542 PCT/ AUD2/ 00635 1 METHOD FOR-M XING A LI QUI DY LI QUI D_$\Dipp ORI &2
GASEQUS MEDI A | NTO A SOLUTI ON FI ELD OF THE | NVENTI ON The invention relates
to a method of mxing liquid/liquid and/ or gaseous conponents together so
as to prevent separation for the maxi mum period of tine. The neth%ﬁsalso
requires the mnimumuse of energy to achieve the de5|red results
BACKGROUND OF THE ION It is the requirenent of a nunber ' I ndustries to
produce a liquid vvith totally saturated gases,. of major |nportance is the
treatment of WOIEEMRer. Air flotation systenms are us@§TAH2APRDHSt every
wast ewat er treatnent process WO 02/ 096542 PCT/ AUD2100635 2 to separate
and float away contam nants as sludge fromthe wastewater. These systens
are used by a wide variety of industries such as food processing,

catering, ho ochem cal, industrial, mnin and t he
cater | ?ndUS%E di5 FoRMYING A1 IOUID AND/OR GASEGUS
EDIA INTO A SOLUTION

FIELD OF THE INVENTION
The invention relates tp a inethod of mixing liquid/liquid and/or gaseous

components together so as to prevent separation for the maximum period of
time. The method also requires the minimum use of energy to achieve the

desired results.

BACKGROUND OF THE INVENTION
It is the requirement of a number of industries to produce a liquid with
totally saturate.d gases, of rhajor importance is the treatment of wa_st¢ﬁater.

Air flotation systems are used in almost every wastewater treatment process
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The production of liquids with totally saturated gas conponent is very
difficult, as.a gas does not readily mx with aliquid to forma stable
solution. The nmethod described provides a systemthat is ultra efficient
in incorporating a gas into a liquid with bubble sizes ranging fromone to
a hundred mcroris whilst retaining low cost to manufacture and is ultra
energy efficient. 'Exanples' of its uses are as follows but are not
limted to these, renoval of  enulsified.oils and grease fromwater and
wast ewat er i sWOiPHUI t and requires _very expensive celfiTAWMYBS equi pnent
which has Iimted capacities, the sy§ten1described can achi eve 'unproved
results with greater flows- at significantly reduced capital and operating
cost. Another exanple of its use-. 1is the air' flotation of floccul ated

wast e conpone verya i '5 9”591 ; %_4" stewater, yet .
anot her exanp?%éepg?é%%ag{dg%gﬁg&gﬂ gdrrll or Tl ngssS"f“.jE{?g@&’gé‘E“ln C g‘&“%ﬁom fruit juice
by floating t fiber particles tq,the, top..syrface of a.separation tank. WO
02/ 096542 PCHRAOFIFERE 855 sed B aﬂﬂmptﬁf‘&g‘”ﬁ@ﬁ‘ﬂé@ﬂﬁ"a\l The i nventi on
relates to mechani cal -device with no novi ng Ear;s that honpgeneously m xes
two or nore | PESESSing, catgring hatels, testayrantsgpetepchemical dndustrialimininge' case of
liquids and gases it is possible to totally saturate the liquid wth gas

dropl ets of | esdthehmarinerindusirieson, it is al so possible to control the
bubbl e size by. adjusting.the gas, flowrate, feed pressure to. the unit

?ggu} thg di sc henhewwﬁ@&&wﬁi&uﬁ@@mh@wmpishu@ﬁﬁ@s%ﬁbﬁembivaye the desired
difficult, as a gas does not readily m1x witha liquid to fbn'n_ é ;table solution.
.T-he meﬁbcl_ élesqn’h:qd provides a sy_stetﬁ that is ultra efficient in
incorporating a gas into a liquid with bubble sizes rangmg from one to a
huncire& r_xiicrbn';s whilst retammg low cost to manufa\ctdre_: and 1sultta energy
efficient.

'Exam'ples of its uses are as follows but are not limited t6 these, 1;_em0val of
emulsiﬁed oils and grease ﬁ‘oﬁl water and wastewater is difficult and
requires very expe,psive centrifuge eduipméht which has limitedcapacities,
the system described ¢an aghieve. ix.x'lj)‘fov'ed re'sult; with greater flows at
significantly reduced éap'ital'.an'd operating cost. Anot‘:l.ler exa:n.lslé of 1ts use-
is the an‘ ﬂotatic;n of flocculated waste cbmponénts by very fine.air b'_ubbles .
f,rorﬁ a flow of wastewater, yet anc;tﬁer ex'a'mp le is ﬁle separatic;n of ﬁn;a

’ ﬁbcr ph:ticl_es ﬁlom fruit juice by floating the fiber particles to the top

Surface of a separation tank.



'DETAI LED DESCRI PTI ON OF THE | NVENTI ON REFER DRAW NG Figsl . A liquid nmedia
such as water requires to have a. gaseous nedia such as air thoughrly and
Honogeneously, saturated and m xed into solution, Aliquid nedia such as
wat er has air or another-gaseous nedia introduced which flows into the
aerated inlet (1) at. high pressure and enters the distribution chanber
(2) before entering two or nore inlet conduits of the ; Dynam c Convergi ng
Aspirator (DCA) (3). The. aerated liquid passes through the conduit-(4) at
very high velWReAMs5s8nd exists at the converging zone (PSTAHRE9&S hi gh

shear. andt ur bul ence take place in such a manner that significant particle
reduction in the air or gaseous nedia takes place in convergence zone (5).
The |iquid phase becones conpletely saturated with very fine air or gaseous
1' WO 02/ 09654RIE] H{0) ENfiIeNbubbl es in convergence zone (5). The
saturated liquid/ air (gaseous nedla) exits the convergence zone (5)

t hr ough one (Thermvmttbnm@mnstcmlneehanmaldevidi)thhmnimvngpat'tathgent|aI to the
internal circunference of the. converging zorie (5). The liquid/air.(gaseous

medi a) rhbct GogosBhedsh Smi&tasivbomﬂse1iqumsd9ran§x%uﬁ@1yﬁefma§aﬁ&@swe or nore
conduits (6) at ultra.high velocity and passes.” to a’ . chanber (7) where on

mpact i th GREndR 6RfiqBl &ld 8L it Rpokdibie ﬁm%ﬁys M%te&ﬁben&dﬂu' dfair

(gaseous nedia) IS nma e .to rotate at u

with gas droplets of less than one mmron, itisalso possible to control the
bubble s1ze by ad_;ustmg the gas. ﬂow rate, feed pressure to the unit and the

dxscharge pressue from the umt described to achleve the desired results

D DESCRIPTION OF T
REFER DRAWING Fig:1
A lfquid media sue'h:as water requires to have.a gaseous media such as air
thoughrly and.Horuogeneously, saturated and mixed into solution,
A liquid media such as water has air or another- gaseous media introduced
which flows into t'he.ae.rated"ilelet (1) at high pressm."e and enters the K
distribution chamber (2) before enf;éi'ing twe or more inlet conduits of t.he'. : -
Dynamlc Convergmg Aspuator (DCA) (3)
The aerated hqmd passes through the coud (4) at very hxgh velocrty and
exists at the convergmg zone (5) whiere thh shear and turbulence take place
.m sucha manner that s1gmﬂcant particle reductlon in the air or gaseous
medla takes place in conve__rgence zone (5).

The liquid phase becomes co_mpletely saturated with very fine air or gasequs



This liquid/air. (gaseous media) is under very high pressure as a result of
the reduction in area between the conical'chanber (8) and the outer

peri phery .of the boss (9). The liquid/air (gaseous nedia) which is. now
rotating at ultra high velocity in" conical sleeve (8) aceeleratea in
rotation as it. passes along and noves towards the conical sleeve
(8)CQutlet. at point (10) where additional back pressure is applied due to
the-reduction in area of the exist conduit (10) and passes into the outl et
chanmber (11).WQMH®F¥Zyult of this rapld rotational accel RGTAUOBNGAN
pressure. drop is to shear the air (daseous medi a) droplets and totally
saturate the -liquid phase with air (gaseous nedia) droplets approaching
mcrons in size and which is in a totally honbgenous m xture. W) 02/ 096542
PCT/ AU02/ 00635 5 A mixing device for fluid gas conponents conprising: a

body havi ng arﬁédigbuﬁngg ,ﬁcgﬁgaggwggaﬁg)@?, an inlet for partially m xed
conmponents in fluid-comunicatton wth the first chamber and an outlet for

highly m xed P o] ation wth the_second
chanber, a secrlf(.)ﬂn$a 0 gﬁgf%%@%o&égnﬁ%ﬁﬂg” EORrEETER o1 @hanber s havi ng
apluralltyo &ss

Xre tangential conduxt (6) wlnch are tangentral to the
mtemal cn‘cumference of the, converging zone (5)
"I'he, quurd/alr ‘(gaseous medla) mlxture whrch is Stlll under high pressure
exnts the one or more condmts © at ultra h1gh velocity and passes toa L
chamber (7) where on nnpaet with the comcal outer wall of the chamber ™
the hquxd/alr (gaseous medla) is made to rotate at ultra high speed
Thrs llqtud/au' (gaseous medla) is under very hxgh pressure as a result of the
reduction in area _between the conical chamber (8) and the outer periphiery.of
the boss (9)' '.
The hqurd/alr (gaseous medla) which is now rotatmg at ultra high velocrty in
conical sleeve (8) accelerates in rotatron asit passes along and moves |
| towards the comcal sleeve (8) outlet at pomt (10) where addltronal Back
pressur_e rs applred due to the-reductron in area of the exist conduit (10) and
passes into the outlet char'nber 1.
The result of this rapid rotatronal acceleration and pressure drop is to shear

; . the air (gaseous medla) droplets and totally saturate the hqurd phase with air . i
(gaseous medra) droplets approachmg mrcrons in sizg and which is ina

totally homogenous lmxture.



and a third chanber, the passageways converging axially in the direction
fromthe first chanber to the second chanber;and in fluid comunication with
the first and third chanbers such that fluff flows exiting the passageways
collide wth each other in the third chanber to produce shear and

turbul ance, the third chanber having radial openings in fluid

communi cation with a fourth chanber |ocated wthin the second chanber and
defined by a.conical nenber converging i the said axial direction and
havi ng a operlY®§84i ts apex such thay flui exiting //PFFAUAKE radial
openings collide with the walls of the conical nmenber producing further
shear and turbul ance and subsequently spinning within the fourth chanber
and being subjected to increasin ressure forces in said axial direction

by the co imdg wal |'s of t ni cal menber before enterlng the second
chanber . A mixing device for flui othonents comprising:
a body having a first and a second chamber, an inlet for partially mixed
components
in f£luid copmunication with the first chamber and an outlet for highly
mixed
fluig/cdhponents in fluid communication with the second chamber, a second
bod;
located between the firat and second chambers having a plurality of
passageways
and a third chamber, the passageways converging axially in the direction
£rom
the first chamber to the second chamber and in £luid comunication with the
first
and third chambers such that fluig f¥ows exiting the passagewaya collide
with
each other in the third chamber to produce shear and turbulance, the third
chamber

having radizl openings in fluid communication with a fourth chamber located
within the second chamber and defined by a conical member converging iy the
paid axial direction and having a opening at its apex such that flui?/g
exiting

the radial openings collide with the walls of the conical member producing
further

shear and turbulance and subsequently spinning within the fourth chamber
and

being subjected to increasing pressure forces in sald axial direction by
the

converging walls of the coniﬁal member before entering the second chamber.



