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N3menenue CcBOMCTB o00pabaThiBaeéMbIX cpell MpU KABUTAIMOHHOU
00paboTke O0YyCIOBIEHO TEIIOPU3NYECKUMH MapamMeTpaMu mpouecca. Tak, B
YCIIOBUSIX KaBUTALMU IPH CXJIONBIBAHWU Iy3bIPbKOB JABJIECHHS U TEMIIEPATYPbI
nocturatot coTHu MIla u teicstun °C, a BpeMsl BO3IEMCTBUSI CBEPXKPUTHUYECKUX
JNABJIEHUH W TEMIIEpAaTyp COCTaBIs€T HECKOJbKO HAHOCEKYHI. B maHHBIX
YCIOBUSIX BOJa MpuUoOpeTaeT ocoOble CBOWCTBA M HUIPAcT BEAYIIYIO POJb B
NOJlyYeHUU TpeOyeMbIX XapaKTEepUCTHUK IIeJIeBOro mnpoaykra. lloHnmanue
CTPYKTYPHBIX M3MEHEHUW B BOJI€ B CBEPXKPUTHUYECKON 00JIaCTH N1aBJIICHUUA U
TeMIlepaTyp JaeT  BO3MOXXHOCTb  BbIOOpa  MpPaBWIbHBIX  MapaMeTpPOB
TEXHOJIOTUYECKHUX MPOLIECCOB. AHAIN3 COBPEMEHHBIX HCCIIEIOBAHUN B 00JaCTH
(GU3MKK BOABI MOJATBEPKAAIOT CIIOCOOHOCTh CaMOOPTaHU3AIMU MOJIEKYJ BOJIbI
BCJIEACTBUE 00pa30BaHUsl BOJOPOAHBIX CBS3€H, T.€. POPMUPOBAHUS KIIACTEPHOM
CTPYKTYphL. IIpy HOpMaNbHBIX YCIOBHUSAX COIJIACHO MAapPHBIM KOPPEJISALIMOHHBIM
(GYHKUMSIM MOJIEKYJISIpHAs KOHPUTYpalusi COCTOUT U3 YETHIPEX MOJIEKYJ BOJIbI
COCIMHEHHBIX BOJIOPOJHOM CBSI3bI0 C IIEHTPAILHOM MOJIEKYJION, 00pa3ys
TeTpa’ap. Bpems KU3HM TakMx arperatoB COU3MEPHUMO CO BPEMEHEM
CYIIECTBOBAHMS BOJOPOMHON cBsizi — 107 ¢. T.K. TeTpadmambHasi CTPYKTypa
MOJIEKYJI BOJIbI SIBJIsIETCSI HanOoJiee SHEPreTHYECKH BBITOIHOM, OHA pacraiaeTcs
Y BHOBb OOpPa30BBIBACTCS C YUaCTUEM APYTUX aTOMOB U MOJIEKYI.

B ycnoBusX BBICOKMX IaBJIEHUN U TEMIIEPATYP CTPYKTYpa KUIAKOU BOJBI
IIpeTepIIeBACT  3HAYMTENIbHbIE  M3MEHEHMs.  CornacHO  COBPEMEHHBIM
UCCJIEIOBAHMSM, B TAKUX YCIOBUAX YMEHBIIAETCA KOJMYECTBO BOJOPOAHBIX
CBsI3€H, OJHAKO, HECMOTpPsl Ha 3TO, €€ KJacTepHasi CTPYKTypa HE TepsieTcs
NOJIHOCTHIO0. CUMTaeTcs, 4TO B 00JACTH KPUTUUYECKOM H30TEPMBI MPOUCXOIUT
pacnag OECKOHEYHOro KiacTepa MOJEKYJd BOAbl Ha KJAacTepbl KOHEYHBIX
pa3MepoB, UTO CBSI3aHO C MEPEXO0JIOM MEPKOJSLUUOHHOrO mopora. Jta 00JacTh
OYEHb HHTEpPECHAa C TOYKUA 3pPEHUA MPOCKTUPOBAHUS TEXHOJIOTHYECKUX
npoueccoB. IIpy KaBUTAaUMOHHBIX pEXMMAaxX JABJICHHS M TEMIIEpaTyphbl
JOCTUTAIOT 3aKpPUTHYECKUX 3HaueHUU. B Takux o0nacTax 3HAYUTENbHAs 4acTh
MOJIEKYJI TpPOSBIISIOT BpallaTeIbHYIO CTENEHb CBOOOJIbI, TOrJa Kak JApyrue
MOJIEKYJIBI CTPEMSITCS JTOCTHYb MMUHUMYyMa CBOOOJHOM SHEPruu U (pOpMHUPYIOT
HEOOJIbIIINE TETPAdAPUUECKUE KIacTepPbl. DTUM MOXKHO OOBSICHUTH BO3pacTaHue
PEaKIMOHHON CITOCOOHOCTH BOJBI MPU KABUTAIMOHHOW 00pabOTKe, MOTydeHUE
0COOBIX CBOMCTB 0OpabaThiBaeMbIX KuAKocTeil. IlpoBeneHHbI aHaIU3
COBPEMEHHBIX HCCIEAOBAHUI MUKPOCKOIUYECKOM CTPYKTYPbI BOJbI TO3BOJISIET
OOBSICHUTD P (PUBHKO-XMMUYECKUX HU3MEHEHHM B 00pabaThiBaeMbIX cCpenax
npu oOpaboTke B amnmnaparax, paspadoraHHeix B UTT® HAH VYkpaunsl u
UCITIOJIb3YIOIINX KaBUTAMOHHBIE 3(PPEKTHI.
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The change in the properties of the treated media during cavitation
processing is due to the thermophysical parameters of the process. Thus, in the
conditions of cavitation, pressure and temperature reach hundreds of
megapascals and thousands of ° C in the moment of bubbles collapsing, the time
of action of supercritical pressures and temperatures is several nanoseconds.
Under these conditions, water acquires special properties and plays a leading
role in obtaining the required characteristics of the target product.
Understanding the structural changes in water in the supercritical region of
pressures and temperatures makes it possible to choose the right parameters of
technological processes. Analysis of modern research in the field of water
physics confirms the ability of self-organization of water molecules due to the
formation of hydrogen bonds, i.e. Formation of a cluster structure. Under normal
conditions, according to pair correlation functions, the molecular configuration
consists of four water molecules connected by a hydrogen bond to a central
molecule, forming tetrahedrallylike coordinated patches. The lifetime of such
aggregates is commensurate with the time of existence of the hydrogen bond -
10-12 s. The tetrahedral structure of water molecules is the most energetically
favorable, it breaks up and re-forms with the participation of other atoms and
molecules.

Under conditions of high pressures and temperatures, the structure of
liquid water undergoes significant changes. According to modern research,
under such conditions, the number of hydrogen bonds decreases, but in spite of
this, its cluster structure is not completely lost. It is believed, that in the region
of the critical isotherm, the infinite cluster of water molecules disintegrates into
clusters of finite dimensions, which is associated with the transition of the
percolation threshold. This area is very interesting from the point of view of
designing technological processes. In the case of cavitation conditions, pressures
and temperatures reach supercritical values. In such areas, a significant number
of molecules exhibit a rotational degree of freedom, while other molecules tend
to reach a minimum of free energy and form small tetrahedral clusters. This can
explain the increase in the reactivity of water in cavitation processing, the
obtaining of special properties of the treated liquids. The analysis of modern
studies of the microscopic structure of water makes it possible to explain a
number of physico-chemical changes in the processed media during processing
in apparatus developed in the ITTF NAS of Ukraine and using cavitation effects.



