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MOJIYYEHUE OKUCJIUTEJIEN C HCNTOJIb30BAHUEM ®U3NYECKHUX ITOJEN

B. I MUXAHJIEHKO, O. H. IVKbSTHOBA, 3. I1. TH/Th

Hucmumym npobnem mawunocmpoenus um. A. H. [loocopnozo HAH Ykpaunwl, Xapvkos, VKPAUHA
e-mail:port342017@gmail.com

AHHOTAIIUA Hezamugnvie nociedcmeus UCnonb3068aHUA XUMUYECKUX MEXHONO02Ull 0151 OYUCTHKY NPUPOOHBIX U CIMOYHBIX 800
NOCAYHCUNU MOYKOM O pazeumus 6ojiee Yucmvlx mexHono2uti. Bee uawe ucnonvsyromes yucmole okucaument (030H, nepokcuo
6000po0a) 6 couemanuu ¢ Quzuyeckumu memodamu. Haubonee wupoko npumensemcs odpabomxa 800vbl Yibmpaghuonemosvim
usnyuenuem. Ecmb mHO20 nybnukayuii 06 00pazoeanuu oxuciumenet npu 06pabomke 3acpA3HEHHOU 600bl VIbMPA38YKOM U
2uUOpoOUHamuyeckol Kasumayuei. B 0anHoil cmambe uccnedosaniocs 06pazosanue OKucaumenel npu 8030elicmeuu  Pu3udeckux
nozeti (MazHumHuoe none NOCMOSAHHbIX MASHUMOS, DNEKMPOMASHUMHOE NOJe YIbMPaQUOIemogo20 ULyueHus, aKycmuieckoe none
VIbMPa38yKoGbIX usnyyamenei) Ha OUCMULIUPOSAHHYIO B800Y. OKCnepumeHmuvl NpoBOOUNUCL HA CHeHOe, 20€ BO3MONCHO
ocyujecmensims  paz0eibHoe U COBMeCmHOe GIUAHUE DA3IUYHbIX KOMOUHayui @usuueckoeo eo3deticmeus. IIposedenHvie
IKCHEPUMEHMbL NOKA3ANU, YN0 8 OUCIULTUPOSAHHOU 800€ NOO OCUCBUEM PASTUYHBIX INEKMPOMASHUMHBIX NONEl U NOCMOAHHOZ0
MasHumHo20 noas Habnwoaemces cenepayus okucaumeneu. Ho ux xonyenmpayus mana (0,03-0.07 me/n 6 nepecueme Ha nepexkucs
68000p00a) u 011 UHMeEHCUpuUKayUuU 8030elicmeuss pusueckux noueti HeoOXo0oUMo BHOCUMb OONOIHUMENbHbIE PedceHmbl (NepeKcy,
030K u 0p.). Onpedeneno, umo Oelicmeue MAcHUMHO20 NOAA HAOMOOaemcs npu uHOyKyusx macHumuoeo noas: 80, 100, 240 u
540 mTn, u ckopocmu nomoxa 800wl uepes 3a3op macnumnozo annapama 1,1 m/c, 3,3 m/c u 4,4 m/c. Maxcumanvras Konyenmpayus
oKucaumenei HabIOAIACh: NPU 2UOPOOUHAMULECKOM pedcume (8ce peakmopvl OMKIOYeHbl, pabomaem moNbKo HACOC), npu
BKIIOUeHHOM doicekmope u unoykyuu 540 mTn; npu coemewennom Y3+2VD peoscume npu makoil sce uHOyKyuu, Ho 6e3 3HceKmopa.
Konuuecmsenno cooepocanue oxucaumeneil 8 cosmeujeHHom pexcume Ha 11,5 % evlue, uem 8 2uOPOOUHAMUYECKOM pedicume, d
oHepzozampamel npu smom eviuie Ha 28 %. Buipasicennviii cunepeemuyeckull s¢gexm npu cogmecmHom Oeticmeu MazHUmHo20
nOJA, YIbMpPA38yKd U yibmpaguoiemogo2o usiyueHus He noayyeH. Ycmouuugslii pe3yibmam yeeiuueHus ceHepayui OKuciumenet 6
OUCUTIUPOBAHHOU 800€ NOIYHEH NPU 8030€UCMEUU MASHUNHO2O0 NOJSL 8 COYEMAHUU C IHCEKNMOPOM.

Knrouesvie cnosa: oxuciumenu,; 6030eticmeus GuauyecKux nouei, MacHunmHoe noie; yibmpaguonemosoe usiyienue; Yivmpaseyx,
9HCEKMOP.

OBTAINING OF OXIDIZERS USING PHYSICAL FIELDS

V. MYKHAYLENKO, O. LUKIANOVA, Z. GIL
A. Podgorny institute of mechanical engineering problems NAS of Ukraine, Kharkov, UKRAINE

ABSTRACT The negative consequences of the use of chemical technologies for the treatment of natural and waste waters have been
the impetus for the development of cleaner technologies. Pure oxidizers (ozone, hydrogen peroxide) are used more often in
combination with physical methods. Treatment of water by ultraviolet radiation is most widely used. There are many publications on
the formation of oxidizing agents in the treatment of contaminated water by ultrasound and hydrodynamic cavitation. In this article,
the formation of oxidizers under the influence of physical fields (magnetic field of permanent magnets, electromagnetic field of
ultraviolet radiation, and acoustic field of ultrasonic emitters) on distilled water was investigated. The experiments were carried out
on the stand, where it is possible to carry out the separate and joint effects of various combinations of physical effects. The
conducted experiments have shown that in distilled water, under the action of various electromagnetic fields and a constant magnetic
field, oxidizers are generated. But their concentration is low (0,03-0,07 mg/l in terms of hydrogen peroxide) and to intensify the
effects of physical fields, it is necessary to add additional reagents (peroxide, ozone, etc.). It was determined that the effect of the
magnetic field is observed with magnetic induction of 80, 100, 240 and 540 mT, and the flow rate of water through the magnetic
apparatus gap is 1,1 m/s, 3,3 m/s and 4,4 m/s. The maximum concentration of oxidizing agents was observed: in the hydrodynamic
mode (all reactors are turned off, only the pump is working) with the ejector turned on and the induction is 540 mT; with combined
ultrasonic + 2UF mode with the same induction, but without an ejector. Quantitatively, the content of oxidizers in the combined
mode is 11,5% higher than in the hydrodynamic mode, while energy consumption is higher by 28%.The pronounced synergistic effect
due to the combined action of a magnetic field, ultrasound and ultraviolet radiation was not achieved. The stable result of an
increase in the generation of oxidizing agents in distilled water was obtained by exposing of magnetic field in combination with an
ejector.

Keywords: oxidizers; influence of physical fields; magnetic field; ultraviolet radiation; ultrasonic, ejector.

Beenenne OTUM COBPEMEHHBIC TEXHOJIOTUM OYUCTKHA IIPUPOAHBIX
U CTOYHBIX BOJ 4Yall€ MCIIOJB3YIOT 3KOJOTHYCCKU
B HACTOAIICC BpEMs OTpHUIATCIBHBIC YHUCTBIC OKHUCJIINTCIIN 030H, nEpoOKCUA  BOJAOpPOJA,

MTOCTIEICTBUS XUMUYECKAX TEXHOJIOTHMHA BOJOMOATOTOBKH  KHCIOpoxA. Jims  yCKOpeHus Tmporecca OKHCICHHS
CKa3bIBAIOTCS B IMIO0AIbHBIX MaciTabax. B CBs3u ¢ opraHmyecKux COEIMHEHN B BOJIHOM cpene
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HCIOJB3YIOT KOMOMHHPOBAaHHBIE METOIBI €€ 00paboTKU

030HOM WIN MIEPOKCHIOM BOJIOPO/Ia c
KaTaiu3aropamd,  yJIbTPapHOIETOBBIM  H3JIyYeHUEM
(Y®), dorokaranuzaropamu, yibTpazBykom (V3),

JNIEKTPUYECKHM Pa3psaoM W JPYyrUMU  (QHU3NYECKUMHU
BO3fieHCTBUSAME [1].

W3 ¢usnuecknx MerogoB B KOMOMHAmMu C
OKHCIUTEISIMA W 0e3 Hux Haubonee IIUPOKOE
npumeHeHne Hamen YO [2, 3].

YacTp NPHUCYTCTBYIOIIETO B BOJE KHCIOPOAA
mon paeiictBueM Y@-mznydeHns TpaHcdopmupyercs B
030H, a MOJEKYlbl BOABI OOpa3ylOT PpaaAUKaIIBI,
SIBISIIOIMECS  CHWJIBHBIMM ~ OKHUCIUTEIAMH B T. 4.
MEpeKUCh BOAOpPOJa. BO3MOXHO Tarkke IpOTEKaHHE
(hOTOCTUMYITMPOBAHHBIX peakuui PpasNoXKeHUs
OpraHUYeCKHX coeAuHeHun [4].

Cpenn  yKa3aHHBIX  METOJIOB  YJIBTPa3BYK
UCTIONB3YyeTCsT  PEeaKo, HEeCMOTpS Ha  YHHKaJIbHBIE
BO3MOJKHOCTH  TIOCIE€AHEr0 B KHAKOM  cpene,
MpUOIIDKAIONINE €ro K MeTOo/aM «XHMHH BBICOKHX
SHEPTUum».

IIpn BO3AEHCTBMM MOIIHOTO YJIBTpa3ByKa Ha
XKHUJKOCTh BO3HHMKAIOT crenuduyeckue Qu3nIecKue,
XUMHYEeCKHe W Owmonorndeckue HPQEeKTh, TaKue Kak
KaBUTaLWs, KalmWULIPHBIN 3(QeKT, IucrneprupoBaHue,
SMyNBIHPOBAHUE, Jera3anusi, o0e33apaxuBaHue,
JIOKAJIbHBI HarpeB W MHOTHe apyrue [5, 6].

Hambomee BaXHBIM pe3yabTaTOM KaBUTALUU
SBJSIETCST ~ WHULMAIM3alUsg  CBOOOIHO-paJMKalIbHBIX
peakuuii, B mepByl0 ouepenb, Onaronapst oOpa3oBaHHIO
THIPOKCUIBHOTO  paguKana — CaMOro  CHIJIBHOIO
OKHUCJIMTENSI U3 BCEX M3BECTHBIX [7].

XuMudeckue IpOLECCH, MPOTEKAIOMKE  IOJ
BO3JEHCTBUEM aKyCTUYECKOH KaBHTAaIlMM, JOCTAaTOYHO
XOpOIIO H3y4YeHbl [8], OJHAKO CYHIECTBYIOT HE TakK
MHOTO TIPUMEPOB TIPUMEHEHHUsS THAPOAMHAMUYECKON
KaBHUTAIMH IS OKUCIICHHS TpuMmeced B Boxe [9].

ABtopamu pabot [10, 11] mokazaHo, 4TO HET
HeoOXoauMocTH B OOJBLIMX  3aTpartaXx  dJHEPrHH,
IPUMEHSST BBICOKOHAINOPHYIO CTPYHHYIO KaBHUTAIMIO,
YIBTPa3ByK WJIH POTOPHYIO KaBHUTAIMIO, MOCKOIBKY H

nmpu  Oomee  HM3kMX  gaBieHwsax (<10 arm),
XapaKTePHBIX s HU3KOHAIOPHOU
rugpoauHamudecko  kasuranmu  (HI'ZIK), Bo3moxxHO

3¢ PEeKTUBHOE OKHCIIEHHE NpHMecedl B BOJE.

Takum oOpa3zoM, npobiiema o0OpaOOTKH BOIBI
GM3MYeCKMMH ~ TOJMAMH € LENBI0  ITONYYeHHS
OKHCIIHTENIeH JO0CTATOYHO XOPOIIO INpopaboTaHa.

IlocTanoBka 3amaum

B  OospmmHCTBE  CiIydaeB  BBIIICONHCAHHBIC
METOJBl HCIOJIB30BAIUCh B COYETAHMHM C TOTOBBIMHU
OKHCIUTEISIMM, a HCCIEeNOBaHMSA MPOBOJWINCH Ha
3arpsA3HEHHBIX  BOJaX. BaXHO ONpEIeNnuTh  BKIAJ
caMux  (U3MYECKMX  METOAOB B  OOpasoBaHMe
OKHCIIUTENEH, MCKIIOYUTh BIHMAHUE 3arpsa3HEHUN W
J00uThCS CHUHEPIreTHYECKOTO a¢dexra Juis
YMEHBIICHNS! YHEPrOEMKOCTH IIpOIIecca.

Henabr padoTsl

Omnpenenenne BO3MOXKHOCTH oOpa3oBaHus
OKHUCIIUTENEH npu BO3IEHCTBUI Pa3IUYHBIX
¢usnueckux ToNed (MAarHUTHOE TIOJIE TOCTOSIHHBIX
MarHuToB, 3EeKTPOMAarHUTHOE none

YIBTPaQHONIETOBOTO H3JIYYEHHs, aKyCTHYEeCKOe IoJIe
YJIBTPa3BYKOBBIX H3JIydaTelell) Ha IUCTHIUIMPOBAHHYIO
BOTY.

HN3i0keHe OCHOBHOIO MarepuaJia

JUis mpoBeneHHWsT WCCIEHOBAaHWHA pa3paboTaH U
W3TOTOBJIEH CTEHA sl KOMIIIEKCHOTO M Pa3eiIbHOTO
¢usnueckoro BozneiictBus Ha Bomy (puc.l). CreHn
BKJIfouaeT B ceOsi Hacoc (TMAPOAMHAMUYECKHH PEXUM-
I'J), marautHbli  aktuBatop  (MA),  3%KekTop,
paboraromuii B peXuMme Bcaca Bo3lyxa (B JaHHOM
SKCIIEPUMEHTE  CHUCTeMa  TEeHepaluu  KUCIOopoja
OTKJIIOUEHA), peakTopsl  yneTpaduoneroBoro (YO-
PEeKUM) U yIbTPa3BYKOBOTO BoO3neHcTBHS (Y 3-peskum).

Peaxrop Peaxrop
K kommpeccopy ~ YIBTPAGHONCTOBOIO vy rpaduoneToBoro 1
 BO3/IEHCTBHSA YJIBTPa3ByKOBOT'O
BO3JIEHCTBUS

Konuenrpatopst
KHCIIOpoza

JlaTuuky yneTpa-
_~ uonerosoro

DUIBETP CMECHTENb H3ITyICHUS.

DKEKTOP

MarsuTHbIH
aKTHBATOP

Brixoanoii
- TpyOOIIpoBO
DunbTp ceTyaThIi
DunpTp 1
Ounbtp 2

BxoaHoit
TpyOOnpoBoOI

Baiimac

yHBTpa3ByKOBBIe
n3Iy4aTeian

Puc.1 — Cmeno ons komniexcnozo guszuueckoeo
6030eliCmsUsl Ha 800y

Texuuueckue XapaKTEePUCTHKU CTeHa
MpUBEJCHE B TaOm. 1.

OKCHEPUMEHT 3aKJIYalcsi B CIEAYIOLIEM:

Ucxonnas TUCTALTAPOBAHHAS BOJA (me
Jlera3upoBaHHasl ¢ yaenpHOW mpooguMocthio 0,5
MCM/M)  HacocoM  dyepe3  (QWIBTPBl  I0JaBajiach

[MOOYEPEIHO B PEAKTOPHl (PU3MUYCCKHX BO3IACHCTBHIA.
Pacxonm Bomel wum3Mepsiics poramerpoM LZS-25 wu
Mmensiics or 100 mo 800 am/wac (¢ marom 100
am/aac).  WHAyKmMs — M3MepAiach  TeCJIaMeTpoM
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OM4305(anamazon m3mepernss or 0 mo 600 mTa ¢
marom 20 wmTm). PeakTopsl  BKJIIOYAIUCh  TIO
OTACIBHOCTH W TMpPU HX Pa3IUYHON KOMOWHAIHH.
Kpome TOro nomonHuTENbHO HAONIOAATIOCHh BIMSHHE
KEKTOpa Ha TPOLECCHl JIEKTPOMArHUTHOH 00paboTKU
BOJIBL. [IpoOs1 0TOMpaNNCh 4yepe3  BBIXOJHOH
TpyOoIpoBOA Ha 11 MUH 1ocJe Hayaja
9KCIIEPUMEHTA, U U3MEPSIIOCh KOJTMYECTBO OKUCIIHTEICH.

OKcnepruMeHT TIPOBOAMIICS TpH pasa;
pe3yNbTaTOM  CUYUTAJIOCh CpeAHee apupMETHYECKOoe
TTOTyYCHHBIX YUCIIOBBIX 3HAYCHUM.

Konuentpanus OKHCIIUTEIIENH
W3BECTHBIM  HONOMETPHYECKHIM  METOAOM.  UTOOBI
MOBBICUTh ~ YyBCTBUTEIBHOCTh  aHaNW3a OH  OBII
MOAUGUIIPOBaH B (DOTOMETPHUSCKUA BapHaHT.

B 25 mn obOpabGoranHOW MpoOBI MPUOABISUIUCH
peaktuBel: 5 Ma 10 % KI, 10 mam 2 H pactBopa
H,SO4 mw 0,2 mn 0,5 % pactBopa Kpaxmaina.
[MapannensHo U1 X0NOCTOW IMPOOBI  HMCHONB30Bajlach
WCXOJHAsl TUCTUJUINPOBAaHHAs BOAA.

ornpeaesIachb

Tabmmma 1 — Texaudeckne XapaKTEPUCTHKH
CTeHa
OCHOBHBIE TapaMeTPHI 3HaueHus
Juana3on perynupoBaHusl MHIYKIUH OIS 0-0,6
MAarHUTHOIO akTUBaropa, Ti
VY nenbHast GakTepUIMIHAS SHEPTHS 20,0
yIBTpauOIeTOBOTO HM3IydaTesst, MJx/cm?
[IpuBeneHHas MOLTHOCTb 2,0
YJIBTPa3BYKOBOTO U3Iy4ares, Br/cm?
KonnuectBo ynbrpaduronaeToBbix 2
M3IydaresneH, IT.
KonunuecTBo ynbTpa3ByKOBBIX 7
M3IydaresneH, IT.
IoTpednsiemas MmomHOCTH 0T cetr 220 B 800,0
50 I'y, Bt (6e3 Hacoca)
I'abGaputHbIe pa3Mepbl, MM 500x1400
x1200
Macca, kr 100

[IpoOwr BeIIEp)KMBanUCh B TeueHue 30 MHH H
OTIpeJIeNIANach ONTHUYECKasl IIIOTHOCTh Ha KOJOPUMETpE
K®K-2 ¢ wucnonp3oBaHHEM 3€JICHOTO CBEeTOGHIbTpa
(A=540 =Mm), mmHa xwoBersl 100 MM. 3areM 1O
KamMOpOBOYHOMY TpaHKy OIpeaesiiach KOHIICHTPAIIS
okucmureneir B Mmr/n.  KammOpoBouHas — KpuBas
CTpoWjach 10 MOJEIBHBIM pPacTBOpPaM  TIEPEKUCH

Bogopona H,O», c¢ 3amanHON KoHIeHTpanueit: 0,1;
0,08; 0,06; 0,04; 0,02 w™r/n. KoHneHTpanus
ucxogHoro  pactBopa  mepekucu  0,005H  nmus

MOJIETTBHBIX PACTBOPOB ONPEACIUIACH TI0O TUTPOBAHHOMY
pactBopy KMnO4 ¢ xonnentparueit 0,01 H.

Pe3ysibTaThl 3KCIEPUMEHTATbHBIX UCCIET0BAHUIA

Pe3yabTaThl 9KCHEPUMEHTAIBHBIX HCCIIEA0BAHUN
BBIOOPOYHO MPUBEACHBI B BUjIE IpapukoB (puc. 2-5).

B HuwkenpuBeeHHBIX IpagKax MOKa3aHbl TOIBKO
T pe3yJIbTaThl, B KOTOPBIX HAOIIOAAIOCH CYIIECTBEHHOE

W3MEHEHHE KOHLEHTpalUuu OKuciauTeneld. Bcenencreue
TOTO, 4TO XAMUYECKUH METO OTIpeIeICHUS
KOHIICHTPALIMH OKUCIUTENEH WMeeT OYEeHb Malylo
pa3peniamIy ClIOCOOHOCTh, OJIHU KPHUBBIC Ha rpadukax
MOI‘yT 3aTCHATH z[pyme.
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Puc. 2 — 3asucumocms xonyenmpayuu oxuciumeneil om
pacxooa 600bl NPU PA3HBIX UHOYKYUSX MASHUMHOZ0 RO
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Puc. 3 — 3asucumocmo konyenmpayuu okuciumenei om
UHOYKYUU MACHUMHO20 NOJISL NPU PASHBIX PeXHCUMAX U
pacxoode 6006t 800 Om>/uac ¢ soicexmopom

B X0A€ OKCIIEPUMCHTOB OBLIO BBIABJICHO, YTO

)IeﬁCTBPIe MAarHuTHOT'O 10JIA Ha TCHEpaALnIo
OKHCIIUTENeH B IUCTWLUIMPOBAHHOI BojJe HalOmIoAaeTcs
Nnpu  OmpejAeNeHHbIX pacxomax (200, 600, 800

amM/gac). DTO COOTBETCTBYET CKOPOCTH HOTOKA BOJIBI
gyepe3 3a30p MarHWTHoro ammapara — 1,1 m/c, 3,3 m/c
n 4,4 m/c coorBercTBeHHO. DddekT Halmomancs mnpu
UHAYKOUsX MaruutHoro mnonst —80, 100, 240 u 540
MTa. BrximoueHue 3KeKTopa YBEIWYHMBAET T'€HEPALUIO

okucmutener B ['/[-pexmme. C  yBenmu4eHHEM
WHITyKIUH MarHUTHOTO TIOJIst YBEITMYMBACTCS
Konmu4yecTBO  okuciuteneil. B ciywae  Y3-pexxnma

reHepalysi OKHCIHUTENed He Habmoganach, Kak TpH
BKJIIOUEHUH MArHUTHOTO TOJsI U KEKTOpa, a TakKkKe
6e3 Hux. OTCYTCTBYeT U BBIPAKECHHOE BJIIMSIHUE
MarHUTHOTO TIOJIi HAa TEHEepaluio OKHUCIUTENed TOoJ
nericteueM  Y®. Tonbko yBeNWYEHHE  MOIIHOCTH
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mnydeHus  (BKIOUeHHMe — 2-X  peakTopoB Y-
W3Ty4eHHs) MO3BOJIWIO MIOBBICUTh  KOHIIEHTPAIHIO
OKHCIIUTETIEH.
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Puc. 4 — 3asucumocmo koHyeHmpayuu oKuciumeneti om
UHOYKYUU MACHUMHO20 NOJISL RPU PASHBIX PENCUMAX U
pacxode 6006t 800 om3/uac bes sxcexmopa
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Puc. 5 — 3asucumocmo konyenmpayuu oxuciumenei om
UHOYKYUU MASHUMHOZ20 NOJIA NPU PA3TUYHOU
unmencuernocmu Y@ usnyuenus 6e3 socexmopa ( pacxoo

800 om’/uac)
Coueranne Yo H V3 MOBBIIIAET
KOHLIEHTPALMIO OKUCIUTENed, B (QYHKUMH HHAYKIHN
MAarduTHOI'O T10JI TOJIBKO HpI/I OTKJIFOUCHHOM

3KeKkTope.MUHUMalIbHAsT KOHUEHTpalusi OKHUCIUTENeH
TCHEPUPYETCs: B THAPOJUHAMHYECKOM pexnMe (Bce
PEaKTOpBl OTKIIIOYCHBI, pabOTaeT TOJNBKO Hacoc) 0e3
BO3JICHCTBUSI MAarHUTHOrO TMoOJisi WM 0e3 93XkKeKropa; B
peKHMaxXx C IKCEKTOPOM TPH HAJIHYUH MATrHUTHOTO
moiast w (wm) ynabrpaduoneroBoro oOiydeHus, u
(umu) yIBTPa3ByKOBOTO BO3ICHCTBUS.

MakcuManbHyl0  KOHLEHTPAUUI  OKUCIHUTENEH
HAOMIOMA B TUAPOJAMHAMHUYECKOM PEXHME MpU

BKIIFOYCHHOM KekTope W mHAyKumd 540 mTn, u mpu
COBMENICHHOM Y3+2VY® pexume Tm0pu TakoW ke
WHAYKIMH, HO  0Oe3  akekropa. KommuecTBeHHO
COJICp)KAaHWE OKHUCIIUTENEH B COBMELICHHOM pEXHMe
Ha 11,5 % Beime, dYeM B THIPOJUHAMHYECKOM
peXrMe, a 3Hepro3aTparsl IpH ITOM BhImIe Ha 28 %.

BrIiBOABI

Takum o00pa3oM, NpPOBEIEHHBIC SKCICPUMEHTEHI
MoKa3ald, 9YTO B JAWCTHUIMPOBAHHOW BOXE  TIOX
NEHCTBHEM pAa3NUYHBIX JJCKTPOMATHUTHBIX TIONEH U
ITOCTOSTHHOTO MarHUTHOTO TIOJISt HaOmogaeTcs
reHepauusi okuciaurened. Ho uX KOHLEHTpauus Maia
(0,03-0,07 mr/n B mepecdeTe Ha TEPEKHCH BOAOPOIA)
W JUId  MHTCHCH(UKAIMU BO3JCUCTBUS  (PU3NUECKUX
noJiei HeO6XO}II/IMO BHOCUTH JOIIOJTHUTCIIBHBIC
peareHThl (mepekuch, 030H W 1p.). Bo3moxkHO, YacTh
oOpasyrommxcs OKHCIUTENeH pasnarajlach He Halas
o0bekTa Ui B3aUMOJEHCTBUS, 4YTO YMEHBIIMIO HX
KOJINYECTBO pu OINpe/EIeHUN. BrIpaxeHHbIH
cuHepreTudeckuit 3PpQeKT mpu COBMECTHOM ACHCTBUH
MAarHUTHOTO TOJ, YJIBTPa3ByKa W YIBTPa(HUOICTOBOTO
W3IYYCHHSI Ha TEHEepaIfio OKUCIUTENeH He MOIydeH.

VYeToluuBbIl pe3ysbTaT YBEIUYEHUS T'€Hepaluu
OKHCJMUTENEH B JUCTWUIMPOBAHHOM BOAE IOJy4YeH
Ipu BOSZ[efICTBHPI MAarHmuTHOI0O I10JI1 B COYE€TAaHUU C
KEKTOPOM.
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AHOTALIA Heeamusni nacnioku UKOPUCMAHMA XIMIUHUX MEXHONO2I 0N OYUWEeHH NPUPOOHUX 1 CMIYHUX 800 NOCIYICUTU
NOWMOBXoM 05l  PO3GUMKY OinbWl 4uUCmMuUx mexHoaoziu. Bce uacmiwe 6uKopucmogyromvcs uucmi OKUCaI08ayi (030H,
nepokcud 600HI) 6 NOECOHAHHI 3  pisuunHumMu Mmemodamu. Haubinbw  wuUpoko  3acmocogyemvcsi  00podKka  600u
YIbMPAPionemosum GUNPOMIHIOSAHHAM. IcHye 6acamo nyoOnikayiii. npo OMPUMAHHS OKUCTIO8a4ie npu 00pobyi 3aOpyOHeHOT
600U  YILMPA3EYKOM [ 2IOpoOuHaMiuHoio Kagimayielo. Y oOaniti cmammi  00CAIONCY8ANOCy OMPUMAHHS  OKUCTIOBAYIE8 NpU
6naugi PisuyHUX NoNie (MacHimue nojie NOCMIUHUX MAZHIMIB, eNeKmpoMazHimHe noie Yibmpagionemogozo GUNPOMIHIOBAHHS,
akycmuune noje YIempasgykosux GUNPOMIHIOBaui8) Ha Oucmunvosany 600y. Excnepumenmu npogoounucs Ha cmenoi, oe
MOJCTUBO 30TUCHIO8AMU PO30INbHY I CHINbHY Oil0 pisHUX KoMOiMayiti ¢izuunoeo enaugy. IIpogedewi excnepumeHmu NOKA3aIU,
Wo 8 OUCMUTbOBAHINl 6001 NI OI€H0 PIHUX eNeKMPOMASHIMHUX NOAIG I NOCMIUHO20 MACHIMHO20 MO CHOCMEPIeacmbes
eeHepayis  okucmosauie. Ane ix kouwyenmpayis mana (0,03-0,07 me/n y nepepaxyHKy Ha nepokcud 600HI0) 1 074
iHmencugixayii enaugy @i3uuHUX NONIE HEOOXIOHO 6HOCUMU 000amKOS8L peazeHmu (nepexuc, 030H ma iH.). Buznaueno, wjo
OISl MAcHImMHO20 NOAs cnocmepieaemvcst npu iHOykyiax maenimuozo noas 80, 100, 240 i 540 mTn, i weuokocmi nomoxy
600u uepez 3azop maewimnozo anapamy 1,1 wm/c, 3,3 wm/c i 4,4 m/c. Makcumanvha KOHyeHmMpayis —OKUCTI0B8AYI6
cnocmepieanacs: npu  2i0pOOUHAMIYHOMY pexcumi (8ci peakmopu GIOKNIOUeHi, Npayioe MIilbKu HACOC) Npu  BKIIOYEHOMY
excexmopi i iHOykyii 540 mTn; npu cymiwyenomy V3 + 2V® peswcumi npu maxiti oce iHOYKyii, ane 6e3 edxicekmopy.
Kinvkicno emicm oxucniosauie 6 cymiwenomy pesxcumi na 11,5 % euwe, Hidc 6 2iopoounamiynomy peosicumi, — anre npu
yvomy enepeosumpamu euwje na 28 %. Bupagwcenuii cunepeemuynuti egpexm npu chinvhiti  O0ii  MacHimHO20 NOJA,
VAbMPA3eyKy ma  YIbmpagionemosoeo  SUNPOMIHIO8aHHA He ompumanuti. Cmitikuil pe3yiomam 30inbuieHHs  2eHepayii
OKUCTIOBAUI6 6 OUCMUNLOGAHI  600i OMPUMAHULL NPU GNIUGE MACHIMHO20 NOJNSL 6 NOECOHAHHI 3 E€HCEKMOPOM.

Knwouosi cnosa: oxucniosaui, 6niue isuunux nonie, macuimue noie; yiompaghionemose sUnpoMiHIO8aH s, YIbMPA3EyK, elceKmop
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