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Onucano memoou ma YCmamKy8auHs, SKi 3MEHUYIoms 3a0pyOHeH ST Q08K CIMIYHUMU 800AMU, WO MAE
eKolociune, coyianbie ma HapooOHO20Cno0apcevke 3navents. OCHOGHI Memoou OYUWeHHsT CIMIYHUX 600 6I0 H\n i 3a-
BUCIUX, WO BUKOPUCMOBYIOMbCA 8 HAPMO2a3080My KOMNACKCE, ye i3uuni ma Qizuxo-Ximiuni i pioko 6i0102iuHi.
s owuwyenns niacmosux 600 6i0 H\N I 3a6UCUX BUKOPUCMOBYIOMb MEXHOI02IL, KL ONUCAHI 8 Timepamypi, € mMe-
mo0 8IOCMOI0 8 3eMJIHUX [ 20PUSOHMATIbHUX BIOCMIUHUKAX, A HA OYPOBUX YCMAHOBKAX yell 8i0Cmill 6100y8acmvCsl 6
ambpax. Peanvna epexmusnicme ouuwyenns cmoxie yum memooom cknaoac 50-60% 6io nagpmonpooyxmis i 60-70-
% 610 3asucaux, a XCII-55-65%. Memoou ouuwenns po3nueie HagmonpoOyKmis Ha NOGEPXHI [PYHMIE YU MOpPI6
BKIIOUAIOMb NOKPUMMSL IX PI3HUMU cOpOeHmamu 3 ix HACMYNHUM 300pOM MA CRATIOBAHHIM, WO MAK0JNC € Heeghek-
mueHuM. J{ist niosuuerts eqpekmueHoCmi OUuerHHs 3a0PYOHEeHUX cepedosuLly Ha OCHOBI NPOBEOCHUX eKCNEePUMEeH-
MATLHUX OOCHIOMNCEHb PO3POONEHO YOOCKOHANEHI MEXHON02I OYUWEeHHS CIIYHUX 800 6I0 HAGMONpooykmie ma
VCMAmKY8aHHs. — MOHKOWLAPOsull 8IOCMIUHUK, Qitbmp-adcopbep. 3anpononosani 3axo0u 0aioms Moy niosuuyi-
My Cmyninb OYUUeHHs CMoKie 00 75-85%, wjo smenuums 6UKUOU 8 OOBKILISA, d 3HAYUMb NIOSUUUMU PIGEHb KO0~
2IYHOT be3nexu npoMUCIO8Ux 00 €Kmis.

KiroueBi crioBa: TeXHOTEHHI BiJIXONIH, IJIACTOBA BOJA, TEXHOJOTIi BOJOOYUILNEHHS, YCTaTKyBaHHS, (PiIbTpy-
BaHHS, BIICTIHHHUK, €KOJIOTIYHa Oe3meKa.

Onucanvl Memoobl U 0060DVO0BAHUE. KOMODbIE VMEHbULAIOM 342DA3HEHUe OKDVIICAIoWel cheobl CIMOYHbIMU
800aAMU. UIMO DKOJIO2UYECKOe. COUUANbHOE U HADOOHOX035lcmeeHHoe sHayenue. OcHo8Hble Memoobl OYUCHKU CO-
ynbIX 600 om H\n U 636eueHHbIX. UCNOoNb3VeMble 6 Hedmez2azoeom Komnaexkce. dmo dusuyeckue u duzuxo-
Xumuueckue u pedko buonocudeckue. I ouucmxu naacmoanix 600 om H \ n U 636eUeHHbIX UCTIONb3VION MEXHOI0-
2UU. KOMOoDble ONUCAHbL 8 TUMEDAMVDe. AGNAEMCA MEemooO OMCMOS 6 3eMJISIHbIX U 20DU30HMAIbHBIX OMCMOUHUKAX.
a Ha OVDOBbIX VCMAHOBKAX 2MOmM OMCMOU NDOUCX00um 6 amopwi. Peanvras sddexmuenocms ouucmiu cmokos
amum memooom cocmaensiem 50-60% om neddmennoovkmos u 60-70 % om e3eewennvix. a XCII-55-65%. Memoowi
OYUCIKU DA3IUB0E HedMEenvOOVKmMoE HA NOGEDXHOCMU NOYEbl Ul MODEU GKIOYAIOM NOKDLIMUE UX DAZTUYHBIMU
copbenmamu ¢ ux noCaeoViowum cOopom u cocucaruem. maxace Headdexmusro. s nosviwenus sddexmusnoc-
MU OYUCMKU 302DA3HEHHbIX CDEO HA OCHO8E NDOBCOCHHBIX SKCNEDUMEHMANbHBIX UCCIe008AHUL DASDAOOMAHbL VCO-
8EDUICHCMBOBAHHBIE MEXHOA02UU OYUCKU CIOYHBIX 800 0m HedmenpooOvkmos u 060DVO08aHUsl - MOHKOCAOUHBIL
omcmounuk. durbmp-aocopbep. IIpeonoicennvle mepbl NO360AI0M NOGLICUMb CINENeHb OYUCMKU CTNOK0E8 00 75-
85%. umo vmenvuum 6b16DOCHL 8 OKPYIHCAIOWYIO CPEY, A 3HAYUM NOBbICUMb YPOBEeHb IKOIOSUHECKOU 6e30naACHOC-
mu NPOMBIUIEHHBIX 00BEKMOS.

KitroueBbie croBa: TeXHOTEHHbIE OTXOIBL. TTACTOBAs BOJIA, TEXHOJIOIMH BOJIOOYHCTKU, 000PYIOBaHUE, (PHUIBT-
pars, OTCTONHHUK, SKOJIOTHYEeCcKas 0€30MacHOCTb.

The paper describes methods and eauipment that reduce the pollution bv sewage. which has environmental.
social and economic importance. Basic cleaning methods of wastewater from oil and suspended particles that are
used in the oil and eas complex are the phvsical and phvsicochemical and rarelv biological ones. To clean the res-
ervoir water from oil and susvended particles using technologies that are described in the literature is the method
of sludee in earthen and horizontal cesspools. and the rigs on taves vlace this crap in an amber. The real effective-
ness of wastewater treatment from oil using this method is 50-60%. and 60-70% of susvended particles from
chemical consumption of oxveen — 55—65%. Methods for cleanine up oil spills on the soil and sea surface include
their coverage by different sorbents with their next collection and incineration. which is also inefficient. To improve
the efficiencv of contaminated environment on the basis of the conducted exverimental research develoved were the
advanced technologies of wastewater purification from oil and eauipment — thin-laver tank. filter-adsorber. Pro-
posed measures allow to increase the degree of effluent to 75—-85%. which will reduce emissions into the environ-
ment, and thus improve the environmental safetv of industrial facilities.

Kevwords: industrial waste, aquifer reservoir, purification technologies, equipments, filtration, cesspool, envi-
ronmental safety.
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Tab6auus 1 — Po3paxyHok BUKH/IIB HA OAHY 0CO0Y

[Ipotsarom Buxknan CTiyHI1 He OYHIIIEH] HasgBHicTs BigXo1iB
2010 p. B atMocdepy, BOJIY, MJTH/M 1-3 Ki1acy B CXOBHIIAX,
THC. TOH THC. TOHH
Beboro | omHy ocoOy, Beboro ocoly, M° Beboro | omHy ocoOy,
KD KD
VYkpaina 6678,0 157,8 265,8 6,28 20587,7 486,7
IB-®pank. 0671. 224.9 38.1 15,4 2,61 55,2 9,4
JInBiBCHKA 00, 246,3 31,6 21,5 4,48 37,5 4.8
3akapraTchka . 87,1 18,5 9,8 2,09 0,4 0, 85

Po3BuTOK 1UBLTIZAIIT CYNPOBOKYETHCS TEX-
HIYHUM TIPOrPecoM BUPOOHUIITBA TOBAPIB, MOCIYT,
KWW TOB'I3aHUN 3 BUKOPHUCTAHHSM MPHPOIHHUX,
CHEPTrETHYHUX PECYPCiB, IO CIPHYMHAE BUHUK-
HEHHS CKIIQJHUX €KOJOTTYHHX 1 COI[iaIbHUX TIPO-
Onem.

3pocranus 0OCATiB BUKOPUCTAHHS TIPHPOI-
HUX PecypciB, iX BUYepranusa Ta merpanamis [1]
00yMOBIIIOIOTh HEOOXIHICTb PO3POOKH 1 pealisa-
uii cTpaTerii i TAKTMKH HEBHCHAXKIIMBOTO IIPHPO-
JIOKOPUCTYBAHH 1 MOCTIHHOrO KOHTPOIIO 32 3Mi-
HaMH y XOJIi IPUPOJHKX i AHTPOIOreHHUX TPOLIE-
CiB /ISl iHTErpaJbHOTO YIPaBIIHHS TPUPOAHUMH
pecypcamMu Ta CTaHOM HABKOJMIIHBOTO CEPEIOBHU-
ma. OUIHIOYY CaHITAPHO-TITIEHIYHY CHUTYAIlilo,
IO OCTaHHIM YacoM CKJajiacs Ha TepUTOpii aep-
JKaBH 1 B Halllii o0JyiacTi 30kpeMa [2], MoXKHa KOHC-
TaTyBaTH, 110 BCE HACEIIEHHS TaK Y iHAKIIE ITiJI-
najae Mij] BIUIMB MIKIUTUBUX (PaKTOpiB:

- 3a0pyaHEeHHs aTMochepH;

- 3a0pyHEeHHs Tigpochepu;

- TeXHOTeHHE 3a0pyIHEHHS IPYHTY.

[TpomucinoBe BUpOOHUIITBO TOBapiB Ta ypoba-
Hi3allisl CIPUYMHSAIOTH YTBOPEHHS BEJIHMKOI KUTBKO-
CTi CTIYHUX BOJl, @ TOMY BXJIMBOIO MPOOIEMOIO
CHOTOJICHHSI € OYUIIEHHSI CTIYHUX BOJ [3], OCKiib-
KU 1X CKuj 0e3 HaJISKHOT'O OYMIICHHS MPHUBEIC JI0
TII00abHOTO 3a0pyIHEHHS YCIX BOJHUX PEcypciB
Hamroi manery. [lepepoOka CHpOBUHHHX pecypciB
Y TOBapHUIA MPOAYKT 3 BUKOPUCTAHHSM 3aCTaPUINX
TEXHOJIOT'1H, CYIPOBO/KYETHCS BUAUICHHSM BEIH-
KOI KUIBKOCTI BIAXOIB, IO HE YTHUJII3YIOThCS, a
HAKOIUYYIOThCS 1 3a0pyIHIOIOTH JOBKIMIIA [4].

Omxe, paiioHaTbHOMY (HEBUCHAKIMBOMY)
NPUPOJOKOPHCTYBAHHIO, OCHOBOIO KOTO € Bpaxy-
BaHH 3aKOHIB PO3BUTKY NPUPOAM Ta (pOPMyBaHHS
Oe3MeYHNX yMOB JKUTTEMIUIBHOCTI JIIOAMHH, HKH-
BHX OPraHi3MiB, — aJbTEPHATUB HEMAE.

Ha ocnosi nanux [5, 6] 3a 2010 pp. KinbKicTh
UWIKiIMBUX BUKUIIB B aTMOC(bepy, CTIYHUX BOJ B
BOZHI pecypeu Ta Biaxoais 1-3 kmacy, mo 36epi-
rafoThes B YKpaiHi 1 eskux obnacreid, 30kpema B
3axiIHOMY pErioHi, Ta MPOBEICHUX HaMU PO3pa-
XYHKIB II0OJI0 BWINCBKA3aHHX BHUKHIIB Ha OJHY
0co0y, 3TiIHO 3 HOPMATHBHHM IOKa3HUKOM €C,
HaBezieHa B Ta0muii Nel.

3rigno 3 manumu [7] B Ykpaini y 2010 p. xi-
JIBKICTh «HEIOCTaTHBO» OYMIICHHMX BOJ, SIKi OyJn
CKMHYTi y BOAHI 00’€KTH, CKiama 2555 MuH. M,
IO MIATBEP/XKYE HEJAOCTATHIO MOTYXKHICTH iICHYIO-
YMX OYMCHUX CIIOPY Ta IX HU3bKY €()EeKTUBHICTb.

T26)
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3arajbHa KUIbKICTh CTIYHUX BOJI, SIKI IIIOPIYHO
CKUIIAIOTBCS Y BOIIOI71MI/I 00acTi, CTaHOBUTH
89,11 mmn.M [8], sKi MiCTATH WIKi/MBI iHrpeTi-
€HTU — 3aBUCI, Ha(QTOMPOMYKTH, OpPraHiuHi CIO-
JYKH Ta COJIi XpOMY.

3abe3neyeHHsT OE3MEYHUX YMOB BOJIOKOpPHC-
TyBaHHS Tinpocheporo (piuku, o3epa) 0OYMOBICHO
3aKOHOM YKpaiHu «IIpo 0XOpoHY HaBKOJIHIIHBOTO
cepefoBuia» i pernamentyerbes  «lIpaBunamu
OXOPOHH TIOBEPXHEBUX BOJ B/ 3a0pyIHEHHS CTid-
HUMHU Bojamu» [9]. Meromu OYMILEHHS CTIYHHMX
BOJI Pi3HUX rajy3ell B OCHOBHOMY OITUCYIOThCS 3a
3arajibHOI0 TEXHOIIOTIEI0 3 BUKOPUCTAHHSM YCTaT-
KyBaHHS 3a CXEMOI: MEXaHIYHHMHA (QILIBTp — peak-
TOp — KOAryJasTop — BIICTINHUK — (QUIBTP TOHKOT
OYHCTKH.

B ocHoBHOMy Ha TepuTOpii HpukapnarTs
PO3TAIOBaHI MIANPUEMCTBA CHEPreTUYHOI, Had-
TOra30BUA00YBHOI, MepepoOKu Ha(bm i razy, ma-
WMHONPHIAL00YIIBHOL, ~ CICKTPOHHOI, XiMIYHOL,
HEITI0I030-TIANIepoBOT Ta MIKipIepepoOHoT ramy3ei.

3ane)xHo BiJ raiy3ell MPOMHCIOBOCTI BHKO-
PUCTOBYIOTBCS TI€BHI TEXHOJIOTIYHI CXEMH OYH-
IICHHS CTIYHUX BOJ, IO ommcaHi y MoHorpadii
[10], maTteHTax Ta iHIMX iH(OPMALIHHUX JHKEpe-
nax. Y 3apyOixkHii myoOmikamii [11] onucani mero-
M OYHMIICHHS NPOMHUCIIOBUX CTIYHHX BOJ, SIKI 3a-
OpyAHEH1 pI3HUMH IIKiITTABUMH KOMIIOHECHTaMH.

CriuHi BOAM, IO YTBOPIOIOTHCS HA MIAPHEM-
crBax HadTonepepoOHOi MpoMHUCIOBOCTI [12] mic-
TATh HaTy, HAPTOMPOAYKTH, MEXaHIUHI JTOMIIIKH,
COJi, JIeeMyJIbraToOpy Ta IHINI JOMIIIKH, SKI ITij-
JAIOThCsl MEXaHI4YHIM, (I3MKO-XIMIYHIHM Ta 010J10Ti-
YHOMY OYHILECHHIO. CTymHL OYMILEHHSA 3 OKPEMHX
3a0pyTHIOIOYMX KOMIIOHEHTIB HE BiAIOBiZae HOp-
MaTHBHUM TTOKa3HUKaM, TOMY IO Ha IUX 00’ €KTax
BHUKOPUCTOBYETBCSI 3aCTapiii KOHCTPYKIIT (uIbT-
piB, a poboTa GiIbTPIB 3 APIOHO3EPHHUCTOIO 3arpy-
3KOI0 HE aBTOMAaTH30BaHa, [0 BIMarae 3aTpar 4a-
Cy Ha 11 pereHepalito Ta BEIMKOI KUTBKOCTI JIFOIeH
JUIs IX 00CITYrOBYBaHHSI.

Ha migmpueMcrBax MalmmHOOYAIBHOI 1 €IEKT-
ponHoi ramyseii [Ipukapnarts [13] HasBHI miapo3-
JIITH TaJIbBaHIYHOTO MTOKPUTTS Ta TPABJICHHS MeTa-
JB, JIe YTBOPIOIOTHCS CTiYHI BOJM 1 IIUTAMU BOJIO-
oumineHHsa. Ctiuni Bomu, 1o Mictath Xpom(VI),
SIKHH 32 TOKCHYHICTIO € €KOJIOT1YHO HEOEe3EUHUM,
€ 0co0MBO HEOE3MEUH], BPAXOBYIOUH T€, HIO BO-
JIOTIOCTaYaHHsT HACEICHUX IMYHKTIB HpHKapnaTTsI
3a0e3MeYyeThCsl, B OCHOBHOMY, 3 BIIKPHTHX BOJI-
HuX pecypciB. KoHTponb sKocTi Bomu (KLTBKOCTI
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3a0pyaHeHb) Halvactime, 3rigHo 3 [14], mpoBo-
JSITh 32 MOKa3HUKOM — XIMiYHE CIIOXXHBAHHS KHC-
Hio (XCK). Haii0iiporo nomvpenss y npakruui
OYMIIEHHs CTIYHMX BOJ HAOYJIM METOIM MEXaHid-
HOTO BIJCTOIOBaHHS — BIIOKPEMJICHHS 3aBHCIHMX
YaCTOK T/l €I0 CHIIM TSOKIHHS Y NPUPOIHUX abo
MITyYHHUX BIACTIHHUKAX, a TAKOXK JIJISI MEXaHIYHOTO
BIUIUICHHS 3aBUCIMX — Mpolec PUIbTpyBaHHS de-
pe3 Meperopoiky.

JUis BUJIyYeHHS IIKIUTMBUX KOMIIOHEHTIB 3
CTIYHUX BOJ, [0 HETAaTHMBHO BIIMBAIOTH Ha SKICTH
BOJIOIM, y fKi CKHIAIOTh CTIYHI BOIH, IO JOIYC-
THUMHX HOPM, BHUKOPHCTOBYIOTH pi3Hi (i3HKO-
XIMIYHI TEXHOJIOrii ouuIleHHs [15], mo BKIIOYa-
I0Th OJIMH YH JCKUIbKA 3 IPUBEICHUX BHIIE 1 HIK-
ye METO/IB.

Bionoriynunii METOX TOOYNIIECHHS CTIYHHUX BOJ
[16] TIPOBOJUTBCS IiC/Is. MEXaH{YHOI OYHMILEHHS,
TIpU SIKid OKMCIIOIOTHCS 1 PYHHYIOTbCS OpraHivHi
PEYOBMHM B IUTYYHO CTBOPEHMX YMOBaX IIil JI€I0
aepOOHMX MIKPOOPraHi3MiB Ta MPOBOJATH B aepo-
TEHKaX, Jie HACH4yloTh Boly OKCHIE€HOM 3 TMOBIT-
ps, a TAKOXK MOJAIOTh MIKPOIOOaBKH LIS KUBJICH-
Hsl Mikpooprai3miB. EQeKTHBHICTh OUYHINECHHS
cxinanae 80-95%, ane eHepreTHUHi 3aTpaTH BEIUKI
1 TIpoliec MPOXOIUTh Y BY3bKOMY 1HTEpBai TeMIe-
patyp 15-40°C. TIporec DOOYHMIIEHHS CTIYHUX BOJ
MeToqoM GuioTarii [17] BKIItoyae HaCHYCHHS CTid-
HOI BOJM TOBITPSIM Bijl KOMIIPECOPIB 3 HACTYITHOIO
nerasariero y ¢uoraniiinii kamepi. CtymiHb o4uu-
nIeHHs ckianae 65-88%, a 3atpatu enekTpoeHeprii
€ 3HaYHUMH [ 18], oCKimbKH TiIbKH 25% mopaHoro
JUISl HACWYEHHS TOBITPS BUKOPHCTOBYETHCS JUIS
mporecy ounieHHs.  Ha 3aBomax VYkpainu i
Pocii B OCHOBHOMY BHKOPHCTOBYIOTb METO/IM IPa-
BITAL[IHOrO BiICTOIOBAaHHS i OiONOriYHME MeETON
ouniients [19], sKi € eHeproeMHUMH, TOMy IO
3aTpaTh ENeKTPOCHEPTii U1 oAyl MoBiTps B ae-
POTEHKH € 3Ha4Hi, a CTYMiHb OYWIICHHS CKJIaIae
He Outbire 65-75 % 3a nokasuukom XCK.

B nadTorazoBumoOyBHiii ramy3i BHKOPHUCTO-
BYIOTBCSl METO/H rpaBiTallifiHOrO OYHMIICHHS (Bi-
CTIHHMKHM) CTIYHMX BOJ JUIsl 3aKa4KK B HA(TOraso-
Bi IIACTH JUIS MJBHILEHHS IIACTOBOrO TUCKY, 110
IPMBOAMTH 110 BUTICHEHHs HA(TH i rasy Ha moBep-
xH1o 3emi [20]. Pesynbrat 10CIimKEHb IOKA3Y-
10Th, 110 CTYIIHb OYMINCHHS ckiamae 68-71%. Y
pasi mpomuBy Ha(TONPOAYKTIB Ha MOBEPXHIO
IPYHTY YH BOJH BYTJIEBOJIHI CTBOPIOIOTH HA(TOBI
3a0pyaHenHs [21]. 3a pe3yiabTatamu CIocTepe-
KEHb Ta OCII/PKEHb BCTAHOBJICHO, IO MPOTATOM
NEKIIbKOX AHIB 10 25% Jierki HadTOMPOMYKTH
3HMKAIOTh 32 PaxXyHOK BHIIAPOBYBaHHS Ta PO3UH-
HEHHS, a BaXKKi (pakiii 0ioNoriyHo Ta XIMIU4HO
PYWHYIOTBCS TPUBAJIMM Yac, IO NPUBOAMTL 1O 3a-
OpymHeHHs — JOBKUDIL. OCHOBHMM METOJOM OYH-
IICHHS CTIYHUX Ta IUJIACTOBUX BOJ Y HA(PTOBUIO-
OyBHIM Ta IHIIMX Taxy3sX € MPOIEC BiICTOIOBAHHS,
SIKMI BAMara€ BiIBEICHHS I BIACTIMHUKK BEJIN-
KHX TEPUTOPill 1 CYNPOBOMKYETHCS BHIIUICHHIM
3a0pyTHIOIOUMX KOMIIOHEHTIB B artMocdepy[22].
Lle#t MeTOa XapaKTepu3yeEThCs HU3BKOK €(EKTHB-
HICTIO (CTYITIHb OYMIIEHHS BiJI 3aBHCIHMX YacCTOK,
nadronponykris (1/m) 35-50 % Ta nOBroTpHBaIic-
Ti0. IIpn po3pobui HapTOBUX 1 ra30BUX PONOBHIL
JUIsl OYMIICHHS! OYpOBHX CTIYHUX BOJI PEKOMEHIY-

€Thbes cnoci6 (mar. 16529 Vkpainu, C 02 F 1/56. ), a
3a mareHToM 65066 Ykpainu, B 04 C 5/12 «Cnocio
BiJTiNeHHsT HAQTONPOYKTIB 3 BOJAOHA(PTOBUX CY-
Milei» NIaMHA BOJOOYHUIIICHHS! HAKOMHUYYIOThCH, a
MICNIS 3aBEpIEHHS POOIT MiIar0ThCs 3aXOPOHECH-
HIO.

Ha mimmpueMcrBax MammHOOYIIBHOT rairysi
[23] TeXHONOTIUHI CXEMH OYHCHHUX CHOPYH BKITIO-
YaroTh MiCKO- Ta HadTOYyJIOBIIOBadi, 3acurHi Qi-
JIBTPH, K1 3a0e31euyroTh 87-89% OYHIIEHHS CTIY-
aux Boj Big H/IT i 65-68% Bim BaKKMX MeETaJiB,
aJie 1e HeJOCTaTHRO ISl CKHUJTY Y BOJIOWMH.

Takum 4MHOM, €(pEKTHBHICTh OYMIIEHHS CTi-
YHHUX BOJI PI3HMMH METOJaMHU B CEpPEeIHHOMY CKJIa-
nae 55-83% [24], a ToMy AOCIITHUKH yIOCKOHA-
JIIOKOTH MPOLECH BOAOOUHIIEHHS y HANPSIMKY PO3-
POOKH Ta PEKOHCTPYKIi yCTaTKyBaHHS 1 BOXOOYH-
CHUX CIOpYA. XapaKkTepuCTHKa BIIOMOro ycrar-
KyBaHHS 1 BOJIOOYMCHHUX CIOPYJI 3 OYUIICHHS CTi4-
HUX BOJH MPHUBEICHO HUKYE.

VY TEeXHOJIOTIYHHX CXEMaX BOJIOOYHMIIICHHS Ha
MiANPAEMCTBAX BUKOPHCTOBYIOTh, B OCHOBHOMY,
3rigHO [25], Take ycTaTKyBaHH:: MICKO- Ta Ha(TO-
YJIOBJIIOBAYi, FOPM30HTAJIbHI BIICTIHHMKY, 3aCHITHI
(GIIBTPH, AePOTEHKH, SKI 3a0€3MEUYIOTh ICBHHI
e)eKT OUMIICHHS CTIYHUX BOJI, ajic HE 3aBX]IU Jia-
I0Th MOXITUBICTD 1X TMOBTOPHOI'O BHKOPHUCTAHHS B
000pOTHIN cucTeMi Bomo3abe3nedeHHs! MiAmpHeEM-
CTBa YW BIAMOBIAAIOTH 32 BMICTOM 3a0pyIHCHb
BUMOTaM JJIsl CKUAy y BonoiiMu. OCHOBHUMH aria-
paTam# MPOIECIB BOJOOUYMIIICHHS € BIICTINHUKY Ta
¢utbTpu. Meronu rpaBiTaliiHOTO OYUIIEHHS CTi-
YHUX BOJ, SKi MPOBOIATHCS B BIACTIMHHMKAX Bij-
KPHUTOTO THITY, BUKOPHCTOBYIOTbCS B Ha(TOBHIO-
OyBHIi ramy3i [26], CTYNiHb OYHIIEHHS € HE BHCO-
ka (50-60%) Ta 3aiiMalOTh BEJIUKI ILJIOII CUIbCHKO-
TOCIIOIAPCHKHUX 3eMelb, & TOMY BOHH € 00’ €KTaMH
3a0pyAHEHHS IOBKLLIA. B OCHOBHOMY 10 BCiX
TEXHOJIOT'TYHMX CXEM BOJOOYHIICHHS BXOJSTh BiJl-
CTIHHUKHU PI3HUX KOHCTPYKIiH, B SKHUX BigOyBa-
FOTHCS MPOIIECH BIIOKPEMJICHHS 3aBHCIUX I [ii-
€10 CHJIM TSDKIHHA. JleTanbHUil OMUC KOHCTPYKIIiH
BIJICTIMHMKIB, 5IKi, B OCHOBHOMY, € €MHOCTSIMH 3
BEPTHUKAJIHOO MEPETOPOJIKOIO B KIHIIEBIH YaCTHHI,
HaBeJIeHO B [27]. Binomo [28], mo ropu3oHTabHi
BiZICTIHHUKH SaI/IMa}OTL BEIIMKI TepuTOpii (Bcepe-
HpoMy 1000 M %) Ta € BiIKPUTHMH, IO CIIPUYHHSE
BHJIICHHS 3a0pyaHeHb B atMocdepy Ta 3a0py-
HEHHS JOBKULIL. Y myOumikamisx [29] HaBemeHO
MO3UTUBHI PE3yJIbTaTH OYMINCHHS CTIYHMX BOX 3
BUKOPUCTAHHSIM  TOHKOIIAPOBUX  BIJICTIHHHUKIB
po3MipoM Grm3bKo 50 M, sIKi Ha paKTHI B YKpa-
Hi Maii)Ke He BUKOPHUCTOBYIOTHCS.

JIIst OYHMINEHHST CTIYHUX BOJ HAMOLIBII INH-
pOKe 3aCTOCYBaHHS MAalOTh amapaTH Ta CIOPY/H,
IO MPAIOTh 32 MPUHIUIIOM (QUIBTpAIlil CTIYHUX
BojA. EQeKTUBHICTh OUMILIEHHS CTIYHMX BOJ Ha Ta-
KHX YCTaHOBKaxX pi3Ha i BCEPEAHBOMY BOHA CKJIa-
nae 75-85%. B ormsni [30] onmcani pisni Tvmm
npouecy (GiIbTpyBaHHs CTIYHUX BOJ 1 BCTAHOBJIE-
HO, IO MWBHAKICTh (QIIBTPYBaHHS, BUCOTA (inbT-
PYIOUOi TIeperopoku i yac GunbTpalii uepes Qib-
TPYIOUy NEPEropoaxky (GinbTpa 10 NPOCKaKyBaHHs
3aBHCIIMX 1 POZYMHHUX IIKIJJTABUX KOMIIOHEHTIB €
Ba)KJIMBUMH [APAMETPAMHU NPOLECY GUIbTPYBaHHSL.
VY nmy6mikamii [31] npoaHaii3oBaHO Pi3HI METOIM

J
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iHTeHCcH]iKalii OYUINEHHS CTIYHUX BOJ (QUIBTPY-
BaHHSM, ajie IPOIIEC BIAAIIICHHS 3aBHCIMX 3 BHKO-
PHUCTaHHSM HOBHMX MaTepialliB Ul 3aBaHTAKECHHS
TIEPETOPOJIKH, YEPE3 SKY CTIYHA BOJA OYHIIAETHCS
BiJl HGDO3YMHHUX i PO3YMHHHX IHTPE/IEHTIB , BBA-
Ka€eThC HaWmpocTiuM. [ odnteHHs mpupo-
HUX 1 CTIYHUX BOJ, B OCHOBHOMY, BUKOPHCTOBYBA-
T B SAKOCTI (DUIBTPYIOYOro MaTepiany KBapleBHil
micok [32].

3a ocraHHI JecATHpIYYS MHHYJIOTO THCSYO-
JIUTTS Ha OCHOBI NPOBEACHUX JOCHIKEHb [33]
KpiM KBapIeBOTrO MICKYy 3alpONOHOBAHO BHKOpPHC-
TOBYBATH aKTUBOBAHE BYTLILIS, LEOMIT (KJIMHOITH-
JIONIT) Ta iHIII MPUPOAHi (MOJEPHIT, CrajeHi 1mo-
poaw) i wryuHi (miHOCTUPON, APOGIEHNH Kepam-
3WT, aHTPAINT Ta 1H.) MaTepiaiu.

Crroco0H 1 TEXHOJIOTT OUMIIEHHS CTIYHUX BOJI
MPOBOAATHCS B YCTaHOBKaX [34], siKi Bipi3HAIOTh-
Csl THM, IO KOJKHA YCTAHOBKA BUKOPHUCTOBYE OJIMH
OCHOBHHI TPOIIEC OYMIICHHS - MEXaHIYHMI, 0i0-
JIOTTYHHH, KaTaliTHYHHA a00 (i3UKO-XIMIUHUH, a
iHII cTamii € momaTkoBUMHU. EdeKkTUBHICTH OYu-
IICHHS CTIYHHUX BOJ| HA IMEBHUX YCTAHOBKaX pi3HA 1
B cepenHbOMYy cKkiaaae 75-85 %. [l mpoBeneHHs
MPOIIECIB aICOPOIIMHOT OUYMIIICHHS BiJOMa ycTa-
HOBKa [35], e BUKOPUCTOBYIOThH pi3HE 00JIaJHAaH-
Hsl, aJile OCHOBHUM arapaToMm € ajcopoep.

VY mporiecax BiJOKpEMIICHHS 3aBUCIUX TaKOX
BHUKOPHUCTOBYIOTh Pi3HI KOHCTPYKIT GinbTpiB [36].
OnHak BiZloMi KOHCTPYKIIii q)inLTpiB 3 CTauiOHap-
HHUM IIapOM aJICOPOCHTA MAIOTh CEPiO3HHH HEI0-
JK-HEePIBHOMIPHHUHA PO3MOALT MOTOKY Tra3y 4 pi-
IMHA 4Yepe3 3arpy3Ky (UIBTPYIOHOro Marepiaiy,
MIBHJIKE 3alOBHEHHS MDK3EPEHHOTO IPOCTOpPY,
HEJIOCTaTHE BIIMUBAHHS (QUILTPYIOUOTO 3aBaHTa-
JKEHHS Ta TPYTHOIII 3 Tiepe3aBaHTaXEHHS Yy BHIIA-
JIKY 3HOLICHHSL 4 BTPATH COPOLIHHOI 31aTHOCTL.

M nikBinauii HacHiNKiB mponuTHX HadTo-
MPONYKTIB HA BOJHOI IMOBEPXHI OCHOBHUM € 3Me-
HIIEHHS TUIOIII 3a0pyaHeHHs. s mboro BUKOpH-
CTOBYIOTH ILIaBY4i 3aco0M (KatepH, Oapiki, kopad-
i) [37], ki 3a JOMOMOIOIO IJIaBalOYMX KaHATIB Ta
COpOILIIMHUX MaTtepianiB 0OMEXYIOTh IOy Had-
TOBOTO IUIAMH. BuKopucTanus copOuiiHux mare-
piaiB 1uist OUMIIEHHS Bil HADTONPOLYKTIB OmKCa-
HO B [38], &€ BKa3aHO, 1O TaKi Martepiam € e(beK-
TUBHMMH /ISl OYMIUEHHS Bin HadTu i coneii. Ha-
NPHKIAL, BiJl HEBEIUKOI KUTbKOCTI HahTO Macio-
IIPOJIYKTIiB BUKOPHUCTOBYIOTH TOPd, a MOTiM 3 JI0-
TIIOMOT 010 TIIABYYOro 3aC00y 30MpalOTh 3 MOBEPXHI
BOJY 1, PO3AUIMBINYA HA (UIBTPI, BAKOPUCTOBYIOTH
SK TaJMBO IICIS BiANOBIAHOT MPOCYMKH. [HITUM
cOopOeHTOM, aje OLTBII JOPOTHUM, € aKTHBOBaHE
Byrimis [39]. It OuMIeHHsS BEIWKUX IO BOJ-
HOI TIOBEPXHI 3aCTOCOBYIOTH "BCITy4YEHBINH" MEpIIiT,
a TEXHOJIOTis HOro BHKOPHUCTAHHS TPH OYHIIEHHI
Taka X, sk Topdy un Byriuig [40]. OunienHas Bo-
JTHOT TIOBEPXHI BT MOXIJHUX HAQTOMPOAYKTIB (I1e-
emynbsraropu, COX, opraniudi po3YnHHHUKH) MIPO-
BOIISITHCS 3 BUKOPHUCTAHHAM IUIAaBYYHUX 3acO0iB 3
OapabanauM (QLIBTPOM, SIKMI Ma€e Ha CBOIM MOBEp-
XHI MOpUCTUH Matepian (OyTamieH-CTHPOIBHHU),
0 cOpOy€e HAPTONPOAYKTH, AKI BUIUIAIOTHCS MPH
cTucKyBaHHI Matepiany [41]. Kpim BuIe BkazaHux
COpOEHTIB ISl OYHUIIICHHS BOJIH BiJ Ha(TOMPOIYK-
TiB, 3ampornoHoBaHo [42]: cymim — 70-80%-ro

123 )
148 )

npupoaHoro urysriry ta 10-30% ByriesoaHeBoro
BOJIOKHA; CyMIll JPiOHOIMCIIEPCHOrO KOKCY (Bi
‘IaCTI/IHI/I) 1 BIIXOZB €NEKTPOIHOrO BUPOOHHUITBA
(mecsATh YaCTHMH); BIIXOAUW BHUPOOHMIITBA a30ecTo-
BOI'0 KapToHy; NPiOHOIMCIIEPCHUH CIaHelpb; COMo-
MiMep TOMIBIHIIOBOrO CIUPTY 1 MOMAKPHIHITPH-
JIy; BOJIOKHUCTHH HITPOH; OaBOBHSHI BIAXOIH BaT-
HOTO BI/Ip06HI/IHTBa Blaxonu pe3I/IHOBo'1' MIPOMHC-
JIOBOCTI; MOMIBIHIIXIOpUY B XJIOpHIH (popmi, Cy-
MIlIl 3a/Ti30BMICHOI OKaJMHM Ta KPeMHIHOprauii-
HOI CITOJIYKH — METHJICHJIIKOHATY HATPIIO Ta IHIII.
Y nedkux BuMamkax s OUtbIl €()EKTHBHOTO
OYMIIICHHS BOJIHOI MOBEPXHI JO COPOCHTIB I10j1a-
10Th Tomakpuiiamin [43], a skuit 3a0e3neuuTh Bi-
JOKPEMIICHHS eMYJIbCli. 1 JOOUUIIEHHS CTIYHHX
BOJI HalyacTilie BUKOPHCTOBYIOTh (QiIbTpH 3 Tie-
PErOpOZIKOIO, SKHH CKIAIA€ThCA 3 E€MHOCTI, IO
PO3ALIEHA TIEPErOPOAKOIO, Ha SKY 3aBAHTAXYEThCS
inbTpyrounii Matepian. QPUIBTp Ul OYUILCHHS
BOJIM CKJIAJAE€ThCS 3 KOPIyca, B HWKHIH 4acTHHI
AKOTO PO3MIICHA TEPEroOpojKa, IO 3alOBHEHA
WapaMi Pi3HAX MaTepialiB 3 PI3HOI MHUTOMOKO
Baro 1 BEIMYMHOIO 3€PCH, IPCHAXHUM MPUCTPIH 1
MIJBIIHUN Ta BIABIAHUN NAaTpyOKH, aje e(eKTHB-
HICTh HOT0 HU3bKa Ta TPUBAIICTH Bi]MUBAaHHS 3a-
BaHTa)KEHHS JIOBrOTpHBajia, IO HE Ja€ 3MOTH
OYMIIYBATH BEJIUKI KITBKOCT1 BOJIH.

Bimomi yCTaHOBKHM OYHMIICHHSI, SKI MICTSTh
€MKOCTI BXi/IHOT BOJIM, O30HATOPHI arperaTu, exe-
KIiiHI 3MinryBadi, agcopOuiiini GineTpu ouniuen-
Hsl, KOHTaKTHI KOJIOHH, PE3EPBYapU OYUIIEHOI BO-
O¥ Ta HACOCH 1 TEXHOJIOTIYHI TPyOOmpOBOIH
OOB’SI3KM BHILICIPUBEACHOTO YCTaTKyBaHHS. Taki
YCTaHOBKH € CKJIaJIHUMH B €KCIUIyaTallil Ta Haj-
3BHYAHO EHEPrOMICTKUMHU. 3TiJHO 3 MATCHTOM
VYkpainu Ne42983A (MIIK C 02 F 1/461) 3ampo-
IMOHOBAHO CITOCIO KATAITHYHOrO OYHINEHHS BOJIH,
ne nepeadadeHa JomaTkoBa oOpoOKa BOIM B Oak-
TEPUIUIHOMY TIPUCTPOI, IO TEK 30UIBIIYE eHep-
rozatpaTd Ha O4YHMIICHHS Bomu. OCOOJIMBO BENHKI
CHEepPro3aTpaTH Mpyu BUKOPHUCTaHHI YCTAHOBOK IS
OYMIIICHHS CTIYHUX BOJ 030HOM, OCKIJIbKH BUTPATH
Horo, AK aKTUBHOTO OKHCHIOBAY, 30LIBLIYIOTHCS B
JIEKITbKA PasiB y 3B’SI3Ky 3 THM, IO BiH OKHCHIOE
BCi HasIBHI JIOMIIIKK B CTIYHIM BOJI, a JESIKI 3 HUX
MPUCYTHI B MEKaX JOMYCTUMHUX HOPM JUIS CTIYHHX
BOJI 1 HE TOTPEOYIOTh OKMCHEHHS.

B marenti Ned45867  (Vkpaima, MIIK
CO02F1/24, CO2F 3/32) 3anponoHOBaHUI KOM-
IUIEKC JUIS OYMILEHHS BOAU Oi0JIOridHE OYHMILICHHSI
CTIYHMX BOJ BifOyBa€TbCs B YCTAaTKYBAaHHI, SKE
BMIllla€ PEIITKA Pi3HOi KOHCTPYKUii (ropu3oHTa-
JIbHI, SUTMHKOMOAI0H1), 10 MepeMillaloThCs B ana-
paTi JUlsl OYMIIEHHS, Ha SKUX IMOOLTi30BaHI MiK-
pobGakrepii. CTiuHI BOAM B pe3yJbTaTi KOHTAKTY 3
MIKpOOAKTEpisIMH OYMILNAIOTHCS BiJ MEBHUX IIKIJI-
JIUBUX KOMIIOHEHTIB, OJJHAK HEIOCTaTHBO, OCKLIb-
KA MIKpoopraHisMu e(eKTHBHO pPO3KIaJal0Th
TUIBKY MEBHI IIKIJUIMB1 IHTPEIIEHTH Ta BUMAraroTh
MEBHUX YMOB TIpollecy (Temreparypa 1 MIBHIKICTh
TNIPOTIKaHHS BOJH Y€PE3 HUX).

AHaJi3 ICHYIOUMX IPOIECIB BOIOOYMILCHHS
Ta iX amaparypHoro odopmieHHs (yCTaTKyBaHHs)
TIOKa3ye€, WO IS TIPOBEIEHHS MPOIIECIB BOMOOYH-
LIEHHs BUKOPUCTOBYIOTH CIEL[ialIbHE YCTATKYBaH-
HS 1 CIIOpYIH, a eHepro3arpaTtH (eIeKTpOeHepTis)
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MpH IbOMY cKiaiatoTs 0mu3bko 30-35% cobiBap-
ToCTi ounmieHus. OTKe, HaBEIEH]l BHIIE TEXHOIO-
il OYMIICHHS CTIYHUX BOJ Ta KOHCTPYKIIII ycTaTt-
KYBaHHS y PEAIbHAX YMOBAX NAKOTh 3MOTY JOCAT-
HyTH 45-70% crynens OYHMILICHHSI Big IHKI)ZUII/IBI/IX
KOMIIOHEHTIB. Y 3aJI&KHOCTI Bia 3a0pyaHEHb, SIKI
HasBHI y CTIYHIH BOAI, B Cy4acHMX HAayKOBHUX JIO-
CIT/DKEHHSX PEKOMEH/IYIOThCSl PEareHTHI Ta ajco-
pOIIiiiHI METOM, B SIKUX 3aCTOCOBYIOTh BHCOKOBA-
PTICHI peareHTH-KOaryJsHTH, OKHCHIOBaYi 1 HOBI
¢inpTpaliitii Ta agcopOuiitHi MaTepiaiy, 10 MPH-
BE/ICHO HUKYE.

ABTOp [44] 3amponoHyBaB 3aX0oau A 3a0e3-
MEYEHHS EKOJIOTIYHOI Oe3MeKH METOI0M abcopo-
il OpraHiYHUX PO3YMHHHKIB 3 CTIYHUX BOJ, SIKi
OCHOBaHI Ha MPOBEACHI MPOIECIB OYMINECHHS CTiy-
HUX BOJ, 3a0pYJHEHHUX JBOX KOMIIOHCHTHHUMH CH-
cTeMaMH — T'eKCaH-CTHJIAIETAT, [UKIONCHTAHOM-
reKcaH, 130MPOIMAaHoN-TeKCaH, METOIOM ajcopOii
Ha anpOGHHx a):[copGeHTax — OeHTOHIT, rmayko-
HIT, TaJUropchkit. Y poboti [45] mocmimkeHo
3MEHIIICHHS 3a0pyIHEHHS HAaBKOJIHUIIHBOTO IMPH-
POAHOTO CEpeloBHINA BiANpanbOBaHUMH MOTOp-
HUMH OJIUBaMH aOCOPOIIfHUMH METOJaMU 3 J0-
MOMOT'0I0  PO3UYMHHHKIB-COJIBBEHTY, TOIYONly Ta
BBEJICHHS JeeMysbraropa. AsTopka [46] mocmi-
JUKyBalla OYHMIIEHHs CTIYHMX BOJ Bill OpraHiYHUX
3a0pyIHUKIB METOJOM aJIcopOllii Ha pI3HUX cop-
OeHTax Ta BCTAHOBWJIA, IO HAWOUIbII edeKTUBHO
BiZIOYyBa€THCSI 3MEHINCHHSI OapBHUKA KOMIUIEKCHO
AKTUBOBAHUM II€OJITOM KJIIMHOIITIONITOM 3a
TPHOXCTYIICHEBOIO IPOTHTEUIHHOIO CXEMOI0, a
CTYNIiHb OYMILNEHHS ckiamae 85-93%. OmHak Taki
CXEMH € TPOMI3JKHNMH Ta E€HEpropecypco3aTpart-
HuMmu. Jlucepraniiina pobora [44] Ilammrox JLI
MPHUCBSYCHA YAOCKOHAICHHIO TEXHOJIOT1l OYnIIeH-
Hs HATOBMICHUX CTIYHHUX BOJ| COpOSHTaMH POC-
JINHHOT'O TIOXOKEHHS.

Y nucepranifiHii poOOTI HMPHUBEIECHO IOCHi-
JDKEHHS, a B aBTopedepati [45] KOpOTKO OMMcaHo
YIOCKOHAJICHHS METO/IIB OYMIICHHS CTIYHUX BOJI,
SKi HaWOUIbIlle 3a0pyAHIOIOTH BOJAHI pPECypcH
kpato. [ns mignpuemcts [Ipukapnatts po3podiie-
HO YyCTaTKyBaHHS 3 HOBHMHU KOHCTPYKLIMHUMHU
elIeMEHTaMM Ta HOBI (UIBTPALHO-aACOOIIIIHI
MaTepianu sl QUIBTPYIOYOro 3aBaHTa)KEHHS, SKi
oJicpaHi 3 TEXHOICHHHMX BIAXOMIB. Pe3ynbTaTi
MPOBEJCHUX JOCIIDKEHb CBIAYUTH, 110 Hahedek-
THBHime 1uiactoi Bogu BAT «IIpukapnaTchkoro
YBP» Big H/TT MO)KHA OYHIIATH, BUKOPUCTOBYIOUH
BIACTIMHUKHY 3 ITOXUJIMMH IUIOIIMHAME BIJl MEXaHi-
YHHUX JIOMINIOK 1 Ha(TOMPOAYKTIB Ta TOOYHUIIICH-
HAM y ¢inbTpi-ancopbepi Ha BMM  dpakuiero
2-7 MM 3 HanpsMoM (iNbTPYBaHHS 3HU3Y-yropy.
Takuii MeToz 1a€ 3MOTY MiZABULIMTH CTYIIHb O4H-
HIEHHS BiJl MEXaHIYHHUX JOMIIIOK 3 66,1 1o 82,3 %,
a Big HadTOmpOoAyKTIB 10 86,3-92,1%. Ha ocHoBI
MPOBEJCHUX JOCIIIKEHb PO3POOJICHO HOBY KOHC-
TPYKIIIO TOHKOIIAPOBOTO BIACTIHHUKA (TIATEHT
5740, Ykpaina, MIIK B 01 D 25/00), sika mae ne-
KUIbKa JIOJIATKOBMX HOBHUX KOHCTPYKTHBHHX €JIe-
MEHTIB. AHaJli3 oJepKaHUX pe3yJbTaTiB jadopa-
TOPHUX JOCIIDKCHb 3 OYMILIEHHS CTIYHMX BOJ Ta
TEOPETUYHO-TIPUKIIAIHI JOCIIHKCHHS IOKa3ajlH,
0 3MiHA BETMYMHU KyTa HaXuily OJOKY MOXHIINX
TUTOIIMH y TOHKOIIApOBOMY BijcTiHUKY 3 30 110
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45 rpaayciB, MiABHUINYE ePEKTUBHICTh BiIAUICHHS
3aBUCJIUX YaCTHHOK Ha 51,5-75,8 %.

3HayHUl BIUIMB HAa JOBKUUIL MAalOTh CTIYHI
Bomu BAT ,Hadroximik [lpukapnarrs®, siki 3a-
Opyaneni Hadronpoxykramu Ta cynbbinamu. Ha
OCHOBI aHalli3y PE3yNIbTaTiB IPOBEIACHUX EKCIle-
PUMEHTAJILHUX Ta TEOPETUYHMX JOCTIDKEHb [51] 3
OYMIIEHHS PI3HUX CTIYHUX BOJ METOAOM iX (iIbT-
pauii uepe3 3aBaHTaxkeHHs 3 BMM po3po0iiena
HOBa KOHCTpYKIiA (inbTpa-aacopdbepa (mareHT
27668, Ykpaina, MIIK B 01 D 35/02), sika Brpo-
BajpkeHa Ha HHII3. ®inerp-amcopbep BKiIrOYae
HOBI KOHCTPYKTHBHI €IEMEHTH: IILJIAMOBY TpPYOY,
JIOZIaTKOBY BEPXHIO [IEPErOPOAKY, HIUKHIO TIEPEro-
POIKY KOHI4HOI (popmH, (LIBTPYBANbHI eNeMEHTH
’K0J100KOBOT0 THITY Ta iHIri. [1lmamMoBa TpyOa mpa-
IIO€ 3a MIPUHLIUIIOM ,,cu(oHa™, 1110 HiABHILYE ede-
KTHBHICTh po6OTH (DinbTpa 3a paxyHOK aBTOMATH-
YHOIO MEPIOANYHOrO BiIMHBAHHS MEXaHIYHUX Ta
IHIINX 3a0pyAHEHb 3 (QUIBTPYBAILHOTO 3aBaHTa-
xeHHs. [T KOMIUIEKCHOTO pO3B’s3aHHS TpoOie-
MU OYMILEHHS CTOKIB 1 MepepoOIeHHS YTBOPEHOTO
IUIaMy pO3pOOJICHWH HOBUH CIOCIO OYMILEHHS
crokiB (mareHT 28030, Ykpaina, MIIK C 02 F
3/24), 1 nepepoOjcHHsS LUIaMIB BOJOOYHIICHHS,
SIKUH BIAPI3HSAETHCS BiJ BIIOMHX THM, IO OOMIBA
MpoIecH BiAOYBarOThCs oxHouacHO. Crocio MOXK-
Ha peaji3yBaTH B YHIBEpCajbHIM YCTaHOBIII OYH-
HICHHSI CTOKIB Ta MepepoOIeHHs] YTBOPEHHX Iia-
MiB (matent 48053, Ykpaina, MIIK C 02 F 1/00).
OTxe, HOBUH croci0 Ta yHiBepcallbHa YCTaHOBKA
Jaf0Th 3MOTY: YHHKHYTH 3aiiBHX 3aTpaT Ha 30ip
nuiamMy, HOro MepeBe3eHHs Ta BiJIBEJICHHS HOBUX
IJIONI JUIS HOro 30epiraHHs; yTHJIi3yBaTH LUIAMHU
BOJIOOYHIIICHHS 3 OJCPKAHHSAM TpaHyil Oy/iBelb-
HO-Terutoi3oMsAiHHnX MaTepianie (BTM). ¥V Buma-
JIKYy BCTaHOBJICHHSI YCTaHOBKHM Ha PyXOMiH IuiaT-
(¢opMi BOHA CTae MOOLIBHOIO 1 11 MOXKHA BUKOPHC-
TOBYBATH JUIsl OUYMIIEHHS aBapiiHUX BUKHUJIB CTO-
KIB UM 3 IOJIIrOHIB TTOOYTOBHX BIJXOIIB.

.Ha ocHOBI craTHcTHYHUX NaHUX 1 3BITHOCTI
mo ¢opmi 2 TII moe. Ta 2 Tn-BoAroct Ta iHIIMX
MPOBENICHUH PO3PaxXyHOK IHTErPANbHOIO TTOKA3HU-
ka exonoriunoi oesneku (ITTEBO) mns tprox min-
MIPUEMCTB Nel-TEL, Ne2-«Hadroneperonkay,
No3- <<Hll<1pnp011y1<u1;[>> SIK1 BIIHOCATBCS 10 p13HI/IX
ramy3eii BHpPOOHHUIITBA OJiepKalld HACTYIHI pe-
3ynpTaTH. Bceranosneno, mo IIIEBO mns Tprox
BHIIEBKAa3aHUX 00’ €KTiB, Bigmosiguo 71, 56, 45 3a
2006 p. migBuIMThCA A0 75, 61, 52 BiAMORBIIHO,
SIKMH PO3pAaxOBaHMil 3 BUKOPUCTAaHHIM (opMyin
JUISl OI[IHKHM €KOJIOTiYHOI Oe3MeKH Ha PI3HUX IMil-
MPUEMCTBAX, sKa MpHBeAeHa y myoOsikamii [52].
Bkazani Benmmunnu ITIEBO oxpepxaHo 3 BpaxyBaH-
HAM 3MEHLICHHS BUKUIIB B aTMOCHEPY BiI yTUIli-
3auii LUIAKiB, 30/, LUIAMIB Ta BIPOBA/DKEHHI
BJIOCKOHAJIGHUX TEXHOJOTi BOJOOYHUIIICHHS 1 00-
TaTHAHHS.

Otxe, BCi HaBeJeHI BHIE PE3yIbTaTH JIOCHTi-
JDKEHb BKa3yIOTh Ha Te, 110 (PUIbTPYBAHHIM Yepe3
BMM Ta BpoBaJKEHHSIM YCTaTKYBaHHS 3 HOBUMU
KOHCTPYKTHBHHMH €IIEMEHTAMHU JOCSTAEThCS TIiJI-
BHILCHHS €(DEKTHBHOCTI OYMILEHHS CTIYHHUX BOJ
BHPOOHHIITBA PI3HHUX Tajly3eH, i, BIAMOBIAHO, Iij-
BuienHs ITTEBO minnpuemcrs Ha 1,8-2,1 Oasie, a
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BiJITaK HAaCeICHUX MYHKTIB, periony i Ykpainu 3a-
rajioM.

BUCHOBKH

1. HagaBHi TexHOJIOrIT OYMILEHHS CTIYHUX BOJI
€ CHEpropecypco3aTpaTHUMH, HEJOCTaTHBO edek-
TUBHUMH, IO CTPUMYE iX MPOMHUCIIOBE 3aCTOCY-
BaHHS 1 3yMOBJIIOE TOAAJIbIIEC 3a0pyIHEHHS I0-
BKULJIS, SIKE CTA€ 3arPO3IUBUM IS )KUTTS JIIOIUHH.

2. ®inpTpailis CTIYHUX BOJ PI3HUX rary3eit
BupoOHMUTBA uepes BMM 3meninye BMicT wmikiz-
JIMBHX KOMIIOHEHTIB (Ha(h)TONPOIyKTH, 3aBUCIIi) Ha
60-88% 3a paxyHOK MeXaHIYHMX i COpPOLIHHHMX
MPOIIECIB, SIKI Blz[GyBaIOTbc;I Ha noBepxHi BMM.

3. HoBi KOHCTPYKIIMHI €IEMEHTH YCTaTKYy-
BaHHS OYMCHHX CIIOPY/]I, a CaMe:

—  moxwui IUIOLIMHH TOHKOLIAPOBOIO BiJI-
CTIHHUKA JIAI0Th 3MOTY MiJBUIIMTH CTYNiHb OYH-
IIEHHS CTIYHUX BOJ BiJ 3aBUCINX 9acToK 87-90 %,
HadTonponykTiB — 75-95 %, XCK — 82-96 %;

— Tpyba-cudon B dinbrpi-ancopbepi edexru-
BHICTB (QiNbTpa y IpoLeci BiAMUBAHHA 3a0py/IHEHD
3 (QUILTPYBATLHOTO 3aBAHTAKEHHS, & KOHIYHA Ie-
peropozika i GuIbTpyBaIbHI ENEMEHTH KOJI0OKOBO-
r0 TUIIY HIJBHIIYIOTh CTYIIHb OYMIICHHS CTIYHHX
BOJ B cepenabomy Ha 15-20 %.

4. ByrneneBo-MiHepalbHi MaTepiadd y IMpo-
1ecax OYHMIICHHS CTIYHUX BOJ 3a PaxyHOK cOpO-
LIHHUX BJIACTHBOCTEH BIiJHOCHO CIPKOBOIHIO Ta
CYIb(QYPBMICHUX CIOIYK JalOTh 3MOT'Y HIJIBHIIUTH
cTyninb ounineHHs Big HpS mo 80-85%.

5. Y pe3ynabTaTi BOPOBAPKEHHS HOBHX TEXHO-
JIOTiA 1 yCTaTKyBaHHs BOJMOOYMLIEHHS Ta BUKOPH-
CTaHHs HOBMX MAaTepialliB, IO YTBOPEHi mepepod-
nerHsaMm 3ononuiakis TEC Ta nuramis BOJIOOYH-
IICHHS, Yy IpollecaX BOMOOYMIICHHS Ha PI3HHX
00’ekTax BUKHAHM B Tripochepy, Texnocdepy 3me-
HIIyloThCsA.  Lle mizBuntye piBeHb €KOMOrivHOl
Oe3meku okpeMux 00’ekTiB Ha 1,5-2,1 Oamu, a oui-
KyBaHUH pIYHHN €KONIOr0-eKOHOMiHHii eq)eKT BiJ
BIIPOBAJ)KCHHS 3alPOINIOHOBAHUX HOBHX 1 yJIOCKO-
HaJICHHS HAsABHUX TEXHOJIOTIHM, YCTaTKyBaHHS JIH-
me Ha [Ipukapmarri CTAaHOBUTH  OJIM3BKO
850 THc. rpH/pIK.
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