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

FIELD OF THE INVENTION 

The. invention relates tp a inethod of mixing liquid/li9uid and/or gaseous 

components together.so as to prevent separation for the maximum period of 

time. The m~thod also. requires the minimum us~ of ~nergy to achieve the 

desired results. 
- -

BACKGROUND OF THE INVENTION . . 

It is the requirement of a number.ofindustries to p~oduce a liqui<I With" 

totally saturated gases, of major importance js the treatment of w~tewater. 

Air flotatibn systems are used in almost ~very wastewater treatment proce.ss 
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t~ separate and flo~t away contaminants as sllldge from the wastewater .. 

These systems are used by a wide variety of industries such as food 

processing, catering, hotels, resta'urants, petrochemical, industrial, niining . . . . . 

and the marine indilstries. 

The production of liquids with totally saturated g~s component is very 

difficult, as a _gas does not readily mix with a ~iquict t.o form a stable solution. 
. . 

The method descri~d provides a system that ;is ultra efficient in 
·- . . 

incorporating a gas into a liquid with bubble sizes ranging front 6ne to a 

hundred microris whilst retaining low cost to manufactUre and is.Ultra energy 
- ' . . . . ' 

efficient. 

· Examples of i.ts uses are as follows but. are not limited to these, ~emoval of 
. . 

emulsified oils an4 grease from water and wastewater is difficult and . . 

requires very exp~nsive ·centrifuge equipinent which has limited·.capacities, 

the sys~em described can achieve improved results w~th greater flow~ .. at 
. . 

significantly reduced capital_ and operating cost. Another example or'its use .. 

is the air. flo~tion of :flocculated waste components by very :firie. air bubbles 

from a flow of\Vastewater, yet another example is the separation or'fine 

· fiber particles from fruit juice by floating the fiber particles to the top 
. ' . 

surface of a separation tank. 
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BRIEF DISCUSSION OF THE INVENTION 

The invention relates to mechanical device with no moving parts th~t 

homogeneously mi~es ~o or more liquids or."alternatively ij.quids and gas~s, 

in the case of liquids and gases it ~ p~ssible to totally l)aturate the liquid .. 
. . 

with gas droplets of les~ than one micron, it iS ·also possible to control the . . . - . 

bubb.le size by_ adjusting the· gas.flow rate, feed pressure to.the unit and the . . . 

discharge preSSUfe from the unit described to·achfove the desired results: . . . . . . . 

DETAILED DESCRIPTION OF THE INVENTION 

REFER DRAWING Fig: 1 

·A liquid n:iedia such as water :requires to have .. a. gaseous media such as air 

thoughrly and.Homogeneolis~y, saturated and mixe4 ~to solu~ion.: 

A liquid media such a.S water ha8 air or another· ga8eous .media introduced 

which flows int.o the aerated inlet (1) at high pressure arid enters the' 

distribution chamber (2) before entermg two or more inlet conduits of the. 

Dynamic Co~verging Aspirat9r (DCA). (~). 
" . . . . . . .: .. - --------·-:1· . 

The.aerated liquid passes through the ~onduit 1iC4) at very high velocity and . . . ----·~--J . 

exists at the ~onverging zone (5) wliere high shearand·~b~lence take place . . . . 

in such. a manner that signi~cant particle r~duction in the air or gaseous 

media ta}\es place in convergence zone (5). 

The liquid phase becomes co~pletely saturated with very fine air or· gaseqlis 
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media bubbles in convergence zone (5). 

The saturated liquid/ air (gaseous· media) exits the convergence zone ( 5) 
. ~ . 

through one or m~re tangent~al con~uit ( 6), wl_rich are tangential to the 

internal circtµnf~rence of th~. converging zone (5). 
. . . 

The liquid/air .(gaseous medi~) mixture which is still und~r high pressure . . . 

exits the one or more conduits ( 6). at ultni high velocity ap.d passes. to" a . 

chain.her (7) ~he!e on impact with th~ conical outer wall of the chamber (7} 

the liquid/air (gaseolli; media) is made to rotate at iiltra high speed .. 
. . 

This liqui~air (gase.ous media) is under vezy high pressure as a result o~the 

reduction in area between the ~onical chamber (8) and the outer periphery .of 

the boss (9) .. 

. . . 
The liquid/air (gaseous ~edia) which is. now rotating at ultra high velocity in . . . . . 

conical sleeve (8) accelerates· in rotation as· it.passes along ~nd moves . . . . 

towards the conical. sleeve (8) .~utlet at point .(10) where ad~itional back 

pressure is applied due to the reduction in area of the exist conduit (10) and 

passe~ into the outlet c~inber (11 ). 
. . 

The result ofth1s rapid rotational acceleration and pressure.drop is to shear 

the air (gaseous media) droplets and to~lly s.aturate the liquid phase ~!th air 
.. 

(gaseous media) droplets appro~ching microns in size and which is in a 

totally homogenous mixture. 
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A mixing device 
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for flui~~nts comprising' 

first and a second chamber, an inlet for partially mixed a body having a 
components 
in fluid communication with the first chamber and an outlet for highly 
mixe~/~~ 
fluiy cdl;po~ents in fluid communication with the second chamber, a second 
body' 
loc'ated 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 comunication with the 
first 
and third chambers such that flui the passagewaya collide 
with 
each other in the third chamber to produce shear and turbulance, the third 
chamber 
having radi~l openings in fluid communication with a fourth chamber located 
within the second chamber ~nd defined by a conical member converging in the 
sa~d.axial direction and having a opening at its apex such that fluid~~ 
ex:i. ting f ~· 
the radial openings collide with the walls of the conical member produc ng 
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 conical member before entering the second chamber. 

I 


