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30 Summary of the Invention

According to the present invention an apparatus for treating fluids is provided. The apparatus
comprises a radial ultrasonic transducer having an inner surface, a central passageway having a central
axis, a tube having an outer surface and centrally positioned at least partially through the central

35 passageway, a fluid inlet to the passageway, and a fluid outlet from the passageway.
The present invention further comprises a method for treating a fluid wherein the method

comprises passing the fluid through a passageway through a radial transducer, the passageway being
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2 it will be understood that few more or fewer supports could be used. It is however, desirable that the
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supports be sufficient to maintain tube 20 centrally positioned in passageway 16. Preferably at least three

supports are used.
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30 watts per square centimeter. Typlcally, under such conditions the energy level at outer surface 32 of

inner tube 20 is about 9.5 to about 10.0 watts per square centimeter. Desirably, the average energy level
in passageway 16 is greater than about 1.5 watts per square centimeter. Under these conditions
substantially all non-elemental compounds in the flowing stream are dissociated.
The fluids treatable in the method of the present invention comprise any gas or liquid from which
35 it is desired to remove contaminates. Water is a frequently treated liquid and is readily treated by the

method of the present invention.



CLAI M5 PCT/ USOL1/ 50376 1. An apparatus for treating fluids, the apparatus
conprising: a) a radial ultrasonic transducer having an inner surface, and
a centrakweessageway having a central axis; b) a tube havepayusew/sater
surface and centrally positioned at |east partially thrqugh.ithe central
passageway; nt"')ﬂ“édsfaf"tffe&gf’ﬁ?'gl“‘feg“’fil‘? %B%M“héasaﬁ‘gﬁwgﬂ{ﬁgg"ﬂﬁgl from
the pPaRSAPEVRYand Bassihf) the ARRASIAS aBre int6 the iilid’at e Ggvels istuisediabived Desirablygtie. 3.
The apt;iara't us of claiml1l wherein the fluid is a liquid. 4. The apparatus of
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the oUafibteShiprdiBately 600 RatisURsn itsSinmdp ifac® . At thid paweruével D61l etk per/sqear®. 8. The
apparatus of claim._1l wherein the average powes_in th?g ssaegeg\aﬁl%/ i S greater
t han atsBtmeter of paweris deliverpd toghe passaeeiy 104 A fauyk flow rapepf 7 \%‘i@f AR AR al
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) | ui d
met hod*teerands gThigtyeagnent systgmyin eftociyg tg destop gl Racterig o5 ?&5&%@9@&#’ Bibh a
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the radial transducer and the outside of a tube cent rglﬁflﬂ%/l and _axi al I.¥
posi ti oned Hevirgthusdeseribed the iyeqtion by geferenss 1@ erdtaim of it prcerfdsmbogimepadt ng
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about 1.8 watts / cmat the inside surfacegglf5 the central passageway; and

c) r et ¥ATationg apdmodificatign ate possiblewithip the scppe OHWERECHEE BVCMIOR e equal to at

| east about 50 mlliseconds. 11. The nethod of claiml O wherein the radial
transducer supplies ultrasonic energy at a frequency from about 10 to about
1800 kilohertz. 12. The nethod of claim 11 wherein the frequency is from
about 20 to about 200 kil ohertz. 13. The nethod of claim 10 wherein the
average energy level in passageway is greater than about 1.5 watts / cnR.
14. The method of claim 10 wherein the fluid is a liquid. 5
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W O 02/ 053503 PCT/ USOL/503' 76 15. The method of claim 14 wherein the liquid

conprises water. 16. , The nethod of claim 15 wherein substantially all

bact er i anansb/osBsosses in the water are destroyed. 17. The pet/sai/mB7ec! ai m |
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to about 10.0 watts/ cm’.
8. The apparatus of claim 1 wherein the average power in the passageway is greater than
about 1.5 watts/ cm®.
9. The apparatus of claim 1 wherein the radial transducer passageway has a diameter equal
to one ultrasonic wavelength at the frequency of the transducer.
10. A method for treating a fluid, the method comprising:
a) passing the fluid through a passageway through a radial transducer, the
passageway being formed between an inside surface of the radial transducer and the
outside of a tube centrally and axially positioned at least partially through the radial
transducer;
b) passing ultrasonic wave power into the fluid at a level equal to from about 1.6 to
about 1.8 watts / cm at the inside surface of the central passageway; and
c) retaining the fluid in the central passageway for a time equal to at least about 50
milliseconds.
1. The method of claim 10 wherein the radial transducer supplies ultrasonic energy at a
frequency from about 10 to about 400 kilohertz.
12. The method of claim 11 wherein the frequency is from about 20 to about 200 kilohertz.
13. The method of claim 10 wherein the average energy level in passageway is greater than
about 1.5 watts / cm?,
14. The method of claim 10 wherein the fluid is a liquid.
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