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T.M. BITEHBKO, T.B. 3APELIbKA (YKPATHA, TEPHOIILID)

3ACTOCYBAHHS KABITAIIMHUX MPUCTPOIB I'IZIPOJUHAMIYHOI'O TUITY
Y IPOLECI AICOPEIIII IOHIB HIKEJIIO ITIPUPOJHUM COPEEHTOM
Tepnoninbcvkuil HayionanbHull mexHiyHu yHisepcumem imeni leana Ilynros, eyn.Pycoka, 56,
46001, vitenko@tstu.edu.ua

Cepen BIIOMUX TEXHOJIOTIH BOJOOYMINICHHS BiJI HOHIB BXKKUX METATIB aJICOPOLIiiHI METOM i3 3aCTOCY-
BaHHSM TIPUPOIHIX JHCTICPCHUX MaTepialiB Ha ChOTOIHI BBAYKAIOTH OMHUMH 13 HakTiepcrieKTHBHIImX. [1Tupo-
Ka PO3IIOBCIOPKEHICTH IIEOTITIB 1 MAJIMTOPCHKITIB HA TEPUTOPIT YKpaiHH, iXHS TOCTYIHICTb Ta JCIIeBU3HA, BiJl-
CYTHICTb IIOTPeOH Y CKIIaAHOMY OOpOOJICHHI JAa€ 3MOTY IIMPOKO BUKOPHCTOBYBATH 11l MaTepiaiy, a BilIpalbo-
BaHi COpPOCHTH 3aCTOCOBYBATH y Oy/IiBeNbHIN Ta iHIMX ramy3sax. OfHaK, 32 HASBHOCTI BUCOKOMOJICKYJISIPHUX
KOMIIJIEKCIB ¥ CTOKaX IPOIIEC iXHHOTO BIUTYYEHHS TPHBAE JIOBroO. XiMiuHa a00 TepMiuHa MOAM(IKAIIis [EOTITiB
JoroMarae BUpIILIATH LIF0 MpoOieMy, OHaK HOoTpedye 3HAUHMX eKOHOMIYHMX 3aTpar. [HIIMM MOXKIMBAMH Me-
TOZIOM, IO 3a0€3MEUNTh IHTCHCUBHE BIITYUCHHS 3a0py/IHEHD € BIUIMB 30BHILIHIX JpKepes eHeprii (yiIbTpasBy-
Ky, EJIEKTPOPO3PSITY, BAKYYMYBaHHS, TiIPOJMHAMIYHOI KaBiTaIlii) Ha CHCTEMY.

TonepeHi pe3y/bTaTy, MO0 MOYEPrOBOr0 0OPOOICHHS PO3UMHY 3 BMIcTOM ifoHiB Ni*'y KapiTarifHix
TPUCTPOSIX T1IPOAMHAMIYHOIO THITY i HACTYITHOTO HOro 00poOsIeHHs! COPOSHTOM 3aCBiTUMIIN BUCOKY IHTCHCH-
BHICTb 1 €(PEKTUBHICTH LILOTO METOMY. BiIOBIIHO IO OTPUMaHUX PE3yJIBTATIB KIHETUKH IIPOIIECY IIBUIKICTh
BruTydeHHs Ni° 3pociia Ha 14%. Ha myMKy aBTOpiB TaKuii pe3ylIbTaT 3a0e3IedyeThcs Py HHYBaHHAM MKMOJIe-
KYJISIPHUX 3B’S3KIB B KJacTepax, TOOTO, 3MIiHOKO CTPYKTYPH BOIHM TMifl BIULTABOM KaBiTAIIMHNUX e(eKTiB (KyMy-
JUSILL, TyJTbCALTii 1 pyHHYBaHHsI Tapora3oBoi a3y, BUCOKHX JIOKAJIBHUX THUCKIB 1 TEMITEPATYP), IO MPU3BOIUTH
JI0 YTBOPEHHS! BETMKOI KiMBKOCTI MOHOMEPHHX MOJIGKYI, SIKi IIIBHILIIE TIEPEeHOCAT iforr Ni*™ y mopH reonity.
I 1 3a0e3nedyeThest IXHST IHTEHCHBHA B3a€MOJIIS 3 aKTUBHIMH IIEHTpamMu copOeHTy. BogHouac, cmin 3a3Ha-
YUTH 1 T€, IO 3 YaCOM IiCIIsi 00pOOJICHHS PO3YMHY MOHOMEpPHI MOJICKYJIU IPAarHyTh JI0 YTBOPSHHS KJIACTEPHUX
CTPYKTYp, TOMY PE3YyJIbTaTH 3 TEePiOJUIHOTO IIECTUKPATHOTO «OOpOOIeHHI—COPOIIiD» BUSBUIHCS KPAIIIMH,
HDK OJTHOKpaTHe 00pOOIIeHHs 1 copOITist BIIpoAoBxK 2 1i0. BiAmoBiqHO 10 OTpIMAaHUX PO3PaXyHKIB BUSBHIIOCH,
110 BapTICTh cOpOLIii Ha PUPOITHOMY LICOMITI 32 YMOBH KaBiTAIiTHOrO 00POOJICHHSI PO3UHHY Ta MEPIOANYHOTO
(bUIETPpYBaHHS TAKOXK 3MEHIITYETHCS Y TIOPIBHSHHI JI0 0a30BOT0 METOLY.

T.M. VITENKO, T.V. ZARETSKA (UKRAINE, TERNOPIL)
APPLICATION OF HYDRODYNAMIC CAVITATION DEVICES IN THE PROCESS
OF SORPTION NICKEL IONS BY NATURAL SORBENTS
Ternopil Ivan Pul’uj National Technical University, Rus 'ka street,56, 46001, viten-
ko@tstu.edu.ua

Among the well-known technologies of water purification from heavy metal ions the sorption methods
with application of natural disperse materials are considered as ones of the most promising today. The wide
prevalence of zeolites and palygorskites in Ukraine, their availability and low cost, no need for complex pro-
cessing enables us to widely use these materials and use the spent sorbents in construction and other industries.
However, if there are high-molecular complexes in wastewater the process of their extraction last long. Chemi-
cal or thermal modification of zeolites helps to solve this problem, but requires significant economic expenses.
Another possible method that will provide intensive removal of contaminations is the influence of external en-
ergy sources (ultrasound, electrical discharge, vacuum treatment, hydrodynamic cavitation) on the system.

Previous results of sequential processing of the solution with Ni*" ions in hydrodynamic cavitation devices
and its subsequent processing by sorbent showed high intensity and efficiency of this method. According to the
received results of the kinetics of the process, the speed of Ni** extraction was increased up to 14%. The authors
believe that this result is provided by the destruction of intermolecular bonds in clusters, i.e. by changing the
structure of water under the influence of cavitation effects (cumulation, pulsation and destruction of gas-vapor
phase, high local pressures and temperatures), which leads to the formation of a large number of monomer
molecules that carry faster the ions of Ni*" in the zeolite’s pores. This is what ensures their intensive interaction
with active centers of sorbent. At the same time it should be mentioned that eventually after processing of the
solution the monomer molecules tend to form cluster structures; that is why the results of periodic sixfold “pro-
cessing-sorption” were better than single processing and sorption within 2 days. According to the received cal-
culation it was determined that the cost of sorption on natural zeolite under cavitation processing of the solution
and periodic filtering is reduced compared with the basic method.
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