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METHOD FOR MIXING A LIQUID/LIQUID AND/OR GASEOUS
MEDIA INTO A SOLUTION

FIELD OF THE INVENTION ‘

The invention relates to a method of mixing liquid/liquid and/or gaseous
components togethér so as to prevent separatic')nl for the maximum period of
time. The method also requires the minimum use of energy to achieve the

d_gsired results.

BACKGROUND OF THE INVENTION

It is the requirement of a number of industries to produce a liquid with
totally saturated gases, of major importance is the treatment of wasteWater.

Air flotation systems are used in almost every wastewater treatment process



WO 02/096542 PCT/AU02/00635

to separate and float away contaminants as sludge from the wastewater.
These systems ére used by a wide variety of industries such as food.
processing, cété;mg; hqfeis, resta’ufanté, pétrochemical,. industrial, mining
and the marine industries.
The production of 11qu1ds %;vith totally saturated gas component is very
difficult, as a gas does not readily mlx with a liquid to f(')rm é ‘stable solution.
The mefhod describéd 'pt_ovides‘ a systerh that is ultra efficient in
incorpo;ating§ a gas into a liquid with bubble sizes rangmg from one to a
huncired r_rﬁcrdn's whilst ,rétaining low cost to manufacture and is ultra energy
§ﬁicient.

‘Examples of its uses are as follows but are not limited t6 these, riemoval of
emulsiﬁed oils and grease fr'mh water and wastewater is difficult and
requires very expensi_v‘e centrifuge ecjuipr'nént which has limited capacities,
the system described can aqhievé ﬁnpfovéd results with greater flows at
significantly reduced cap'italo and operating cost. An‘o’&.ler examfﬂ'e of 'its‘ use-
is the ’air" ﬂotatién of flocculated waste cbmponénts by very fine.air Hubbles |
froﬁa a flow of wastewater, yet anoﬁier e@ple is ;che separatién of ﬁn;:

- fiber particles from fruit juice by floating the .ﬁbér particles to the top

surface of a separation tank.
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BRIEF DISCUSSION OF THE INVENTION

The inventien felates to mechanical device withzno inoying parts that
homogeneously mixes 't.wo or more 1iqi1ids or.'altemati'vely- li_eluids and gases,
in the'case of.liquids and gases it is po'ssible to totally samr"ate the liquid
with gas droplets of less than one micron, it is also p0551ble to control the
bubble s1ze by adJustmg the gas. ﬂow rate, feed pressure to the unit and the

dlsc-harge pressure from t_he unit described to 'achleve the desired results.l

DETAILED DESCRIPTION OF THE INVENTION

REFER DRAWING Fig:1

A liquid media sueh:as water requires to have.a gaseous media such as air
thoughrly and.Horhogeneoﬁsly, saturated and Inixed into s'olufcion.:

A liqu‘i'd media such as water has air or another- gaseous media introduced
which flows into the aerated..ilelet (1) at high preésuh’e and enfers the
distribution chamber (2) before entering twe or more inlet conduits of the. ;.
Dynamlc Convergmg Aspuator (DCA) (3)

exists at the converging zone (5) whiere hlgh shear.'and«\turbulence take place
'in s;uch. a mhnneh that's.igniﬁcant particle reduction in the air or gaeedus :
medid takes place in convergence zone (5).

The liquid phase becomes completely saturated with very fine air or gaseous
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media bubbles in convergence zone (5).

The saturated liquid/ air (gase0us'media) exits the convergence zone (5)
through one or more tangefrtlal condult (6) whrch are tangentlal to the
mtemal clrcumference of the converging zone (5)

'The liquid/air (gaseous media) rmxture whrch is strll under hrgh pressure
exits the one or more condults ©) at ultra hrgh velocity and passes to a
chamber (7) where on nnpact with the comcal outer wall of the chamber (D
the quurd/alr (gaseous medla) is made to rotate at ultra high speed

ThlS quuld/alr (gaseous medla) is under very hrgh pressure as a result of the
reduction in area between the conical chamber (8) and the outer periphery.of
the boss (9). -

The hquld/alr (gaseous medla) which is now rotatmg at ultra high veloc1ty in
conical sleeve (8) accelerates in rotatron asit passes along and moves
towards the comcal sleeve (8) outlet at pomt (10) where addltlonal back
pressure 1s apphed due fo ‘the'reductlon n area of the exist conduit (10) and
passes into the outlet chanber (11).

The result of this rapid 'rot‘atio.nal'accelerationand pr'essure.drop is o shear
the air (gaseous media) droplets and totally saturate the -lioui.d phase with air |
(gaseous media) droplets approaching microns in size and which is in a

totally homogenous mikture’.



WO 02/096542 PCT/AU02/00635

cLm L JEHP
A mixing device for flui?/éz onents comprising:

a body having a first and a second chamber, an inlet for partially mixed
components

in fluid communication with the first chamber and an outlet for highly
mixed

flu%g/ég ponents in fluid communication with the second chamber, a second
body”

1othed between the first and second chambers having a plurality of
passageways

and a third chamber, the passageways converging axially in the direction
from

the first chamber to the second chal
first

and third chambers such that fluig
with
each other in the third chamber to produce shear and turbulance, the third
chamber

having radial openings in fluid communication with a fourth chamber located
within the second chamber and defined by a conical member converging in the
gsaid axial direction and having a opening at its apex such that flui?/y
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 said axial direction by
the

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

nd in fluid comunication with the

“fllows exiting the passageways collide



