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BrAryK

oQiqifiHoro onoHeHra
rrpo Alrcepraqifiny po60ry Hazypctxozo Audpin onezoeuua

<MoauSiKyBaHHrr 6iryuin : napaQiHlrcrnx gzurr.rumis Kar{yKaMn i ryuoro>>,
no4anoi Ha s4o6yrrx HayKoBoro cryrreHr KaHALrAara rexHi.rHr.rx HayK

ga cueqianrnicrro
05.17.07 - XilriqHa rexHoJlori-f, uanzsa i na-rrusHo-Macrr4JrbHlrx rr,rarepia-uia

cyracHi reMrrn ra BeJruqe3Hi npo6nerraz crarry 4opir i
6y4innzqtna B Harrri; xpaini BrrMararorb nzpo6Hnqrna raKLrx
uarepiarin, IrIo ni4uoni4ann 6 Br{MoraM cr{acHlrx uixnapo4nzx
ga6esneqyroqu na4ifinicm i Aonroni.rHicrr. -flx ai4ouo, Anfl

AOpOIKHbOTO

6y4inenrnzx

cran4aprin,

niAsuueHH.g

rcovr6iuaqii. Y
p03rrnaBneHoro

nr,rpo6nuqrai

olryMy noBlTprM,

AoBroBlqHocrl, a raKox Als nodlureHHf, renno$isr{qHux, Nrexani.rHux ra iHulrx
BnacrklBocrefi 6iryrray BLlKopl4croBylorbcr pi:Hi MeToAr.r: BAocKoH€lJreHHrr rexnolorii
nzpo6nnqrna 6iryrrain, rrao4zfiiraqir 6iryrrin, unacrnsircaqix 6iryrr,rin, a rarox ix

rlpaKTrrKyrcTb siuiruaHHs 6iryrrain; oKLrcHeHHrr

oKr{cHeHHrM y npucyrHocri xJropr4Ay sanisa a6o
oKcI4Ay @oc0opy; AoAaBaHH.f, B 6iryrra uo4ra$iryroqux nplrcaAoK (uanonHroaavin,
nlacrnQixaropin, crpyKTypoyrBoploBauia, czHrerr.rqHux noriuepia i ix cynriruefi ).

Bus.reHnr pyKolrcy ra aBTope$epary Ao3Bonflrct 4ifiru BLrcHoBKy, trIo reMa
Ar{ceprarlifinoi po6oru HarypcrKoro A.
rrpr{cBf,rreHa rupiueHnro aKTy€urbHoro

O. 6esy*ronHo e aKTy€urbHoro ra
HayKoBo-[pLtKJraAHOfO 3aBAaHH.S

pospo6nennr rexHoJlori.Inzx ocHoB rr,ro4uQiryBaHH{ 6iryvrin KafryKaMr4 Ta

TMOBOrO KplrxTorc.

Ha ni4ctasi aHani3y HayKoso-rexHi.uroi, uarentroi nireparypu ra cfracHr.rx
TexHoJloriqnux rraero4in rr,rogzsiKyBanrnr 6iryuin Ao3BoJrr4nu ArrcepraHTy Qaxono
BLI3HaqI4TZ Mory, ocHoeHi nayrconi 3aBAaHHrr, o6'err i upe4nrer 4ocli4xeHnx,
a raKolK HartptrMl4 Ta Mero.qn 4ocli4xeHr.

flocrasreHi n po6ori san4anna 4ocripreHb 4one4eui 4o rirqenoro roriqHoro
BI4plIxeHHf,, a caMa AI4ceprarlrs e 3aBeprueHoro HayKoBo-4ocni4noro po6ororc Ta

BrAnoBrAae BcraHoBJreHI4M Ha cboro.4Hi salaoraN,r.

Crpyrcrypa Al4ceprallii HarypcbKoro A. O. cKrraAaerbcr si Bcryrry, n'flr1
pos4ida, sucHonriB, crLIcKy Bl4KopprcraHr4x nireparypHlrx Ax{epen (136 nafinreny-
naHr) i 4 AoAamie. 3aralruufi o6csr 4zcepraqii crauoBLrrb 168 cropiHor
ApyKoBaHoro reKcry, uicrurr 30 ra6nzqr i 38 pzcymis. ,{o4arru nzrla4eni na
14 ctopiHrax. PncyHrn, ta6maqi, AoAarKr4 Ta crucoK Ax{epeJr nraropzcraHoi
nireparypu safiN,raro rc 41 cropiHrcy.



,{ocronipnicrr HayKoBI{x rroJrotrceHb ra BrrcHoBKin 4ucepraqifinoi po6oru

ui4rneppKyerbc.f, AaHLrMrr anpo6aqii, ynpoBaAx(eHHrrMlr y nupo6nuqreo ra
HaBrI€uIbHIafi npoqec i rexniqHuMlr acneKT€tMlr rrpaKTr,rqHLrx peKoMeHAarlifi.

Hayroai rIoJIo)KeHH-f,, IrpaKTuqHe 3HaqeHHr ra Br.rcHoBKLr ALrcepraqii noriqno
no6y4onaHi y roHrercri ueru ra rrocraBJreHr[x 3aBAaHb, Teoperrrqno o6rpyHroeani fi
rrareHTHo saxvqeHi.

Haynoni tronoxeHHrl, npaKTrlrrrHe 3HaqeHHr ra BLrcHoBKr4 Arrcepraqii rori.rHo
no6y4onaHi y ronrerccri uerz ra nocraBJrenprx 3aBAaHb, reoperurrno o6qpyHronaHi

Lr rraTeHTHo 3axurqeHl.

flocraueni saa4anHf, Aoc;trl{yro ra AoBeAeHo Ao nori.rHoro 3aBeprueHHrr, rqo

.qo3BoJIHnO aBTOpy O.qepxaTpl Tprr HayKoBIrx pe3ynbTaTlr, qo 3axvularoTbcf,

i4 xapaKTepu3yrcTb HoBLr3Hy HayKoBlrx rroJro)KeHb. Anropou 3aAeKJrapoBaHo i4

rpaKTyrorbc{ HayKosi uoroxeHHr y r arcuir cuoci6.

1) Bnepne BcraHoBJIeHo ocnosHi saroHor\dipnocri rpoqecy rrao4ra$iryBaHHt

6iryrtin, oAep)KaHr{x 3 3aIIIrIIrKin uepepo6rcu napaQinucrr{x HaSr, Kaf{yKaMkr ra

ryMoBoro KpLIXTorc. llorasano, qo BBeAeHHf, B 6irpa AaHax rvro4z$iraropin

y rinrrocri 2-5 o/o vac. crrpnquHse uiAnuuleHHr eracr[qHocri ra po3ruupeHrur

reMneparypHoro inrepnany Bkr KopLr craHHr 6 iryrvrin ;

2) po3rur4peHo y.rrBneHHr rrloAo uexanisuy KpLIXTLT rK
rrao4u$iraropa na$ronzx 6iryrrain, oAep)KaHLrx uepepo6rz

Alr ryMOBOl

ig ga-unrurin

uapaf,iHzcrLrx nafir. Bcrauoareuo, qo uexanigu 3€L[exlrrb sia reMrreparypLl

rvro4u$iryBaHHrl. 3a nzsrrrrx reMreparyp (160-180 'C) ni46ynaerrcx Ha6yxannfl

rynaonoi KpIIXTI4 3aBAIKLI rlorJrzHaHHro qacruHr,r oJrlrBHprx KoMrronenris. llpu qrorray n

6iryrai :6inruryemcs elricr cMoJr ra acQarlreuia, anacni.qorc qoro ui4nuulyerucx

rnep,4icru i ryrounasricm 6iryr"ry. 3a nncorux reMneparyp (220250 "C) rr,rae rvricqe

AeBynKaHieaqis ryr\4rr e pyfinynauHsM rpvavrvripnoi crpyKryprr. Yrnopeni niHifiHi

Qpanraenrn noeHicfio po3rrLtHrrrcTbcr B 6iryrrai. flpu qrorr,ry:6inrruyerbc.f, srvricr cMoJI
F.y OITyI\41, IqO Clpzrlullfle IIIABLIIIIeHHTI llor0 eJIaCTLITIHOCTU

^\5 ) BCTaHOBJIeHO 3ELIreXtHlCTb OCHOBHLTX BJTaCTHBOCTeU TpTTKOMnOHeHTHOI

6iryrranoi rorr,ruoguqii <6iryrta : oris : r-yMoBa KpLIXTD) sia if crnaAy i yrvron

oAep)KaHrrf,. lloxa:aHo, r{o Hafircpaqi snacrneocri cepe4 onifi.qnx oAep)KaHHt TaKLIX

KoMrro3r{uifi vrae JrJrrHa.

BugHa.raJbHr{M acrreKToM Ar{ceprarlii, Ha AyMKy orroHeHTa, e HI{3Ka rlpoBeAeHnx

eKcrreplrMeHris s uo4uSiKyBaHnf, ximrox MapoK 6iryrrain, orpLIMaHI4x : garuruxis

nepepo6rcz napa@inzcrnx naQr, Kaf{yKaMLr ra ryMoBoro Kpnxroro, orpr{MaHoro

uo4pi6neHHrM aignpaqroBaHl{x asroMo6iJIbH}IX

BLTKoHyB€rIrLrcr 3a pisnnx reMrleparyp i
rrrkrH. flpu qroMy eKcrIepIdMeHrI4

pisnorr,ry ni4corronouy arvricry



MoAu$iKaropiB y 6iryui. llicn{ rlboro 4ocri4xyBurucs. eKcrlnyaraqifrui sracrzsocri

rrao4raSinoBaHr{x rvrarepialis. llora3aHo, rqo uo4zQiryBaHHt -rK KafIyKaMIa, rar i
ryMoBoro Kprrxroro Ao3Bonre [o{parql,rr}I ocHoBHi xaparcrepLIcrllKu rrrarepianin, npu

rlboMy 3acrocyBauH.f, ryrvroaoi Epr,rxrrr e cyrreBo AeIueBruLINa i Aosnonre nupiuryBarl4

npo6nervry yrnrisaqii ni4npaqboBaHl{x asroNdo6iJlbHl,rx IutIH.

[panrn.rHe 3HaqeHnn po6orrl rlo.lrf,rae B:

- pospo6nenHi MeroAy oAepxcaHHx 6irynain, vo4nSiKoBaHuIX uolil,repaMl{ 3a

ACTy E 8.2.7-135:2014 3 BLrKopHcraHH.sM -trK szxiAHoi cLrpoBIaHI4 roBapHLIX

4opoxnix 6iryrvrin, anpo6lenlrx 3 napa$inucrnx sanuulrie. BcranosJleHo, IrIo An.f,

oAepx(aHHa 6iryuy BMIIA 60190-53 neo6xiAno rvro4n$iryaarz 6iryu EHA 60190

2 Yo uac. irareKcy Butonal NS 198 3a reMneparypn 170 'C rportroM 2 rog, a An[
oAepxaHHx 6iryrray EMIIA 40160-57 neo6xiAHo 4 o/o Mac. Ilboro rrao4zSixaropa.

Moau$irqyBaHurrM Aopo)Kuboro 6iryr,ay EHA 901130 ryMoBoro KpLIXroIo y rilrrocri
5 Yo vac.3a reMnepurypu 160 "C rporf,roM 4 rol. Mox(Ha orpLIMarLI rvro4uQirosauutrr

6iryr'a MapKrr EMilA 90/130-50, a AoAaBaHHTM I0 % Mac. ryl\4onoi rpzxru 3a IIrx
yMoB - uo4z$ircosaHufi 6iryu EMIIA 60190-53;

- po3po6neHni MeroAy oAepx(aHHr rytrono-6iryrranoi rorunosuqii Anfl

nupo6uuqrna pynoHHr.rx uorpinelbHr4x ruratepianin xoJloAHoro HaHeceHlul, ulo

niAuosiAae ycirra BLrMoraM, rrlo craBJrflTbcs. Ao AaHI{x rr,rarepialiB, a 3a reMrleparyporc

po:rnr'trueHHrr (80 "C) e 3HaqHo rlparrlorc 3a icnyro.ri aHaJroru. BcraHosreHo

orrrrrMarrbnufi cruaA raroi cyrraiui: 6iryu BI{E 70130 - 65,0-78,5 o Mac., JIJITHa

onis - 12,512,5 o/o ttac., ryMoBa KppIXra -9,0-12,5 
o/o vac;

i rynronoro Kplrxrolo.

ycTaHoBKr{, cKJIaAeHO

rrpoBeAeHo Ha6nnx(enufi

- pospo6nenni ocroB rexHoJrorii upoqecy MoALISirynanHr 6irynrin KafryKaMI4

PenpesenroBaHo rrpLIHIII,InoBy rexnolorivHy

rexnoloriuny Kapry, rraarepianrnnfi 6atauc, a

po3paxyHorc co6inaprocri rinqenoro rpoAyKTY Atrs

pexurvrin po6orz ycraHoBKu. Tarox 3anporloHoBaHo orpervri rrapaMerpu npoBeAeHH-s

TexHoJroriqnoro [poqecy. Tarox aBTop 3anporloHyBaB TexHltIHl yMoBLI Ha

aupo6nzqrno ryvrono-6irywtroi rorvruoszllii Alrfl, uorcpinelbul4x uarepialin, qo

3axnrrleHo rrareHToM YrcpaiHn Ha KopncHy MoAeJIb i nuropzcraHo uil qac

BLTKoHaHHT norcpinerbHlrx po6ir TgOB <r{iporvu ra TgOB <<Texerccuepr-3axi4>.

llparrnuHa 3Haqnrvricrr po6oru ni4rnepruKeHo uareHToM, aKTaMu nnpo6nuqrna

ryrvrono-6iryrvrHoi KoMro3r{qii sriAHo poapo6neHux rexHiqsux yMoB, anpo6uuqraa

roxpinelbHoro rvrarepiany Ha ocnosi Aanoi ryvroao-6iryunoi KoMrIo3zIIii i arrorvr

BprKopLr cr a'nns, noxpinelbHoro uarepia-ny.

Anroporvr rroKa3aHo, rlo niAsrqeHHr ai4comonoro nuicry vro4zQinaropin

noripurye aAresifiHi BJracrlrBocri 6iryuir i rolvry ni4nuulye rexHi'rHi cKJIaAHoIqi ni.q

cxeMy

TaKOXt

pisnnx



qac yKraAaHHt tloKpiBenbHlrx MarepianiB, BlrroroBJreur.rx 3 TaKVX 6iryrrain. N6
ni4nzlqeuHx aAresifiHux BnacrprBocrefi aBTopoM 3arrporroHoBaHo AoAaBaHHf, y

uo4z$ironaHi 6iryMLr pocnvHHr{x orifi. Bns.{arcs BrrJrLrB AoAaBaHrur coH.f,ruHlrronoi,

pinaronoi, peu'.axonoi, o.nunroeoi ra rrsnoi onifi. Erccnepu*reHTarrbHo rroKa3aHo, rqo

y uopianxnHi s inuurrrr, AoAaBaHHs rrrHoi onii cymeairrre noKpau{ye aAresifiHi

BJlacrrrBocri 6iryrrais. Ane rpLr rlboMy, si e6irrrrreHHrM auicry onii noriprryrorbc.f,

inrui eKcrlnyarallifiHi sracrzsocri. Anroporvr no6y4onano rpuryrHi 4iarparnrz

3aJlexHocri ocnonHl,rx eKcuJryaraqifinnx BJracrr{Bocrefi uarepialin ni4 ai4nocHoro

nrr,ricry B HIax 6iryuy, rrao4z0ircaropin i onii. flicns rlboro BLBHaqeHo

cuieni4nolreHH.f, IIIrrx KoMnoHenris 3a rKLrx Aocrr€rromcx nafirparqi cuinniAHoruennf,

eKcrrnyararlifi nprx xapaKTepLrcrrrK.

Pe:ynrrarz Al,Iceprarlifinoi po6orz BlrKopr4croByB€lrrucb nia qac BrlKoHaHHf,

HayKoBo-AocriAnoi po6orn <O4epxaHnr 6iryrr,rnux i MacrlrJrbHLrx Marepiarin Ha

ocnosi Bar{KLtx 4Iacrurxrin i sarrrruris nepepo6ru yrpaincrrczx HaSr>

(J\b aepx. peecrp. 0113U00I374), Ae aBrop e oAHlrM is elmoHanqin. Hayrcosi ra
npkrKJraAHi uoroxeHHrr Ancepraqii 6esnocepeAHbo non'sgaHi 3 AaHprM npoeKroM.

llpo nopucnicrs, HoBrr3Hy p$yJrbrarin Aoc.niAxenr ra oco6ncrnfi BHecoK

e4o6ynaua csiA.raru 5 HayxoBlrx nparlb y npoei4Hzx SaxoBzx BLrAaHnrx Yrpainz,
3 s srrax BxoAf,Tb go uixnapoAHr/rx HayKoMerpLrrrHlrx 6as, I rrareHr ra 11 rvrarepia-rrin

HayKoBo-rexni.rHlrx ron$epenqift pisnnx pinuin. Ouy6nironani npaqi uonHicrro
.-..a

BlAOOpaXyrOTb OCHOBHLT r{ 3M1CT AUCeprarI[rHO 1 pOOOTpI.

3ara.nrna xapaKTepncrrlKa po6oru.
y ncryui aBrop o64pynrynan amyanrnicrr ALIceprallifinoi po6oru,

c$opnrynboBaHo Mery po6oru ra 3aBAaHrrfl ,4ocri,qxeHr, szcsirreHo HayKoBy

HoBLr3Hy ra rrpaKTr4rrHe 3HarreHHrr oAeplKaHlrx p$ynbraria. Tyr HaBeAeHo AaHi Ir{oAo

aupo6aqii po6oru ra ny6lircaqii, a raKox,qaHi uloAo oco6ucroro BHecKy aBropa.

y [ep[roMy porqi.ni Br4KoHaHo rcprnaurunl anads ocHoBHIrx BJlacrrlBocrefr

Ta BlrKopkrcralHfl.6iryuin. Onncano B3aeMo3B't3oK uix cxlaAorra 6iryuy ra fioro

BJracrlrBocrsMu. flpe4craureHo rpyHroanzfi orruc eiAolazx uero4in oAep)KaHHrI

6iryuin. flpoananisoeano AaHi uloAo cnoco6in norpauqeHHt.srocri 6iryrrain. HaAano

iH$opnaaqiro qoAo cfracHl{x rr,ro4uSiraropin, qo Bl{KopllcroByrorb Anfl

noKparrleHHr BJracrLrBocrefi 6iryrurin, 3oKpeMa BzKopr{cralaHfl, I-yI\tLt ir ralrqyKit.

Ha ocnosi ornrAy dreparypu cQoprr,rynboBauo Mery ra ocnosHi HanptMll

AocniAxenr.
y ApyroMy pos4i.ni rpeAcraBJreHo xapaKrepucrvrKr4 4ocni4xyBaHux

uarepianin, MeroArlKra rrpoBeAeHrur eKcrlepllMenris i ueroAuru analisin, rrlo

BlrKoprrcroByB€ulllcr y AocliA)KeHHtx.



Tperifi
MEXAHT3MV

pos4i.n npucB{qeHo BuBqeHHro ocHoBHrfrx garonouipuocrefi Ta

rr,rogufircyBaHHf, 6iryrrain, oAepx{aHax si galururin nepepo6ru

uapaQinr,rcrr.rx HaQr, KafryKaMn fi ryuonoro Kpr.rxroro.

3 ueroro BcraHoBJreHHr nplrHrlr{noeoi Nroxrpreocri 3acrocyBaHHrr eJracroivrepin

An.f, MoAn$irynaHnt raKLrx 6iryvrie BlrKoplrcroByB€rrru uo4uSiraropu, ulo ruLrpoKo

BzKoprdcroByrorbcf, y rrpoMucnosifi nparrzqi
Anroporra BcraHoBJreHo, rqo nil qac Ao,qaBaHHrr Ao 6iryrwy BHA 60190

npoMLrcJroBkrx vo4zSircaropin cnocrepiraerbcr s6iruIrreHHs ix reMrreparyplr

pos*r'arrueHHr, Ayrrunrnocri fi 3MeHrueHH.s ueHerpaqii. llpnuorray, 3& yMoB

BLIKoplrcraHHr AJrr MoArrQirynaHnx 6ityt"ty JrareKcy Butonal NS 198 Aocmarorbct
Hafirpaqi uoxagnnKn rKocri. BcraHoBJreHo, rrlo 3a yMoB AoAaBaHrrf, rvro4z$iraropa

Butonal NS 198 ni4rnulyrorbcs rennocrifiricrb, eJracrn.rHicu 6irpain i norpa-

rr{yerbcr Hkr3bKoreMneparypHa rroBeAiHrca s'Drqr.roro. O4epxaHHi rrao4usironaui

6iryvrz Marorb Blrury cra6inruicrr i MeHrxe cxzmni Ao po3rrrapyBaHH.f, niA .rac

s6epirannx. Ha siAN{iny nia rBepArrx uodrvrepin, Butonal NS 198 Mo)rcHa BBoALITLI B

6irpa 3a AoroMororc Hacocy a6o $opcyHKlr, Iqo e 3HarrHo upocriruzrr,r siA noAa.ri

AO3aTOpaMr{.

Bcrauonleno, rqo ui4 rlac AoAaBaHHs Ao 6iryrray EHA 60190 1,-2 Yo vac.

JrareKcy Butonal NS 198 i rpoBeAeHni rvro4u$inynanur 3a reMrreparypu 170 'C
rrporrroM 2 ro4 MoxHa oAepx{aru rvro4uQironannft 6iryrr,r MapKLI FM|IA 60190-53,

a ui.q qac AoAaBaHHfl 4 o/o vrac. rrao4ra$ircaropa - 6irpr EMIIA 40160-57 . Tari 6iryrvrz,

rr,ro,quQironani noniuepauu, upusnaueni Ars [plrroryBaHHfl. rap.f,rllrx acQamro-

OETOHHLIX CVMIIIIEI4.

Moara$ircyBaHrur 6iryrrain, oAep)KaHux is ganururis uepepo6rz napa$iHucrLIx

na$r, Kaf{yKaMx rro3rrrlrBHo BnJrvBae Ha ix ocnosHi uactzaocti, narouicu
napricrr vro4uSircoBaHr,rx 6iryrvrir pisro s6inruryerrcr.. [ps.3.qelrreBneHnr 6iryrvry xr
rrao4usirarop BrrKoprrcroByB€urn ryrvroBy KplIXTy, oAepx(aHy uo4pi6neHHtM

3HorueHrrx aBroMo6ilrnrax rur4H. HassHi ny6riraqii qo.qo BkrKopLIcraHHs. ryuonoi
Kpr.rxrrr y 6iryunoMy Blrpo6nnqrni, HeAocrarHbo po3KpllBzlrorb NaexanlsM rlpoqecy

uo4raQiryBaHHrl 6irynrin ryl\doBolo Kprlxroro.

BcranosreHo, rqo uiA.rac rvro4ur@iryBaHH.f, 6iryrray ryMoBoro Kpl{xroro B yMoBax

Hr{3bKI4x reMneparyp (150 tC) :6inruryerucx eldicr B HHX cMoJI

i acQanrrenin, a sNricr oJrLrB 3MeHrrry€mcx uopiBH-f,Ho 3 HeMoAr{Sirconanurur 6iryuorra.

3a nncorcrrx reMreparyp (250 "C) cnocrepiraerbcfl niAnzuleHnf, sNaicry cuon i

3HrDr{eHH.r nuicry acSalrrenis i oJrprB. Tara guina rpynoBoro cKJIaAy nosHicrro

KopeJrrcerrcs gi guinorc eKcrrJryararlifinnx BJlacrl{Bocrefi nroAuQironanux 6iryirain.



Pesylrraru npoBeAeHl[x AocriAxeHb A€rnu 3Mory 3auporroHyBarr,r uexaHisrra 4ii
ryuonoi Kpaxrr4, rr uo4u0iraropa Ha0roazx 6iryvrin, a caMe:

B yMoBax Hu3bKr4x reMneparyp (150-190 "c) ai46yaaerrca npoqec
Ha6yxaHnx ryrraonoi KpIftxrLI (lK). fK uornkrHae qacrLrny oJrr.rBHlrx rcoNruonegris
6iryrr,ry, sNaiHroroqn BoAHoqac fioro rpyuonufi cKJraA. pos.{nHegHr ryMu B

KoMrroHeHrax 6irylvly uafixe ne ni46ynaerbctr;

3a BprcoKax reMrleparyp (220--250 'C) ni46yeaerucx repuivHa
AeBynKaHieaqix ryMu s pyfiHyaaHnrlM rpunnuipnoi crpyrrypr{, a yrBopeni liHifiHi
$paruenrLr po3qLrHrrorbcr B 6irpri qacrKoBo a6o nonnicrro.

flpzHqzn 4ii ryrraonoi rprxrkr flK rvro4uQiraropa naQroBLrx 6iryrvria rroJr-rrrae

y 3M1H1 rpyrloBoro cKJIaAy ocraHHboro. Bnacli4or uboro sMiHroromc.f,
eKcrrJryararlifiHi xapaKrep ucrvrKu rrao4uoixoBaHoro 6iryray.

y rrerBeproMy por4i.ni onucaHo pospo6neHufi MeroA oAepxaHHt
Tpl4KoMrloHenilroi 6iryunoi KoMno3kIqii Als nupo6HuqrBa pynoHHrrrx noxpieenbHprx
Marepr€ullB xonoAHoro HaHeceHHf,. flepeearorc qrax rr,rarepizurin e rcoporrcufi reprraiH

ui4roronvnx po6ir i lerxicrr MoHr€DKy, rrlo He norpe6ye norepe.{Hboro narpiaaHHx
caMoro nrarepialy a6o nonepxni norqpinni Ta 3acrocyBaHHs AoAarKoBux Kreroqux
rraarepiarin.

3a pesynbraraMu 4ocrigxeHHrr 3aJrexnocri BJracrr{Bocrefi TpLrKoMrroHeHTHLrx

cncreM aBTop BcraHoBkIB Hoaufi Trrrrr 6iryrranoi rouuosuqii Arrfl uorcpinelbHrrx
rvrarepialin xoJlo.{Horo HaHeceHH.f,. Pospo6lena 6iryrvtra ronauosvqix Anl
norcpinenbHoro rvrarepiany xonoAHoro HaHeceHHrr 3 BlrKopucraHHrrM ryrraonoi KpLtxrlr
ai4uoni4ae BcraHoBJreHvM HaMr{ BaMoraM. 3anAsrcz ui4azqenift rervrueparypi
posu'arcrueHHrl pospo6neni norpinemni rr,rarepialu Marorb ui4nnrqeHy crifircicu n

)I(apKIAX KJIIMaTI/[qHI{X yI!{OBaX.

y ntRrouy posqi.ni perpe3eHToBaHo ocHoBr,r

rvro4u$iryBaHn.f, 6iryrvrin KafIyKaMLr i ryrraoaoro Kplrxroro. Ouzcani nvuorpr Ao
TexHoJrori.rHoi ycraHoBKrr. 3aupouonoBaHo

ycTaHoBKLt' oAepxaHEs. rr,ro4usircoBaHlrx

cteqialrnoro [pll3HaqeHHr. Tyr xe orrncaHo pospo6neni rexnoloriqHi Kaprr4

npoqecia vo4nSiryBaHrul 6iryrvria KafryKaMu, ryMoBoro KpLrxroro ra npoqecy

oAepx(aHHrl norpiaenbHlrrx 6iryrranux rraarepianin xoro4Horo HaHeceHHrr. CrcraAeHo

uarepianuri dasla;rrcu qux npoqecin ra npoBeAeHo Ha6nuxenufi po3paxyHoK

co6inaprocti o4epxaHux 6iryntrnx rraarepiarin. A raKox npeAcraBreHi rexni.rni
yMo BLI Ao ryl\d o B o - 6 irytau x KoMrro3 uUiir AJUI [oKp is enrHr.rx u arep i ali n.

TexHoJrofll [poqecy

rrprHrlzrroBy rexnonoriuHy cxeMy

6iryrrain i 6iryunux rorvruoszqifi



lli4 .rac BLIBTIeHH-f, Al,rceprarlii fi aeropeSepary y onoHeHra BLrHLrKrra nacrynHi

3AVBAXCEHHfl:

1. y rcryui ni4cyrux inQoprr,raqix rpo r€, rqo spo6neno 3a AaHr4M

Harlp.f,MoM iHruuuu HayKoBIItMrr B Yrcpaini ra cniri. Bax<aHo 6yno 6 qe ni4 uac

KpuruqHoro orJUIAy nzcniuuru a6o )K rrocJrarlrcb Ha ni.qorr,ri npaqi yrpaincrrux
BqeHnx y nepelircy BLrKopprcranoi nirepurypu.

2. @oprvrynroBaHH.f, o6'erra ra rrpeAMera AocliAxesr Marorb

KopecnoHAyBarucb ra cniseiAHocuTracr. Anropy cni4 6yno 6, ua AyMKy orroHeHTa,

6inrru ropeurirue Br4KJracrn qi QoprvrynroBaHHrr. Haupuxla4, o6'err
rvro4lrfrircyBaHl{t 6iryrrain. flpe4rvrenr :aronovripsocri rexHoJroriunnxnpoqecin,

Qisnro-xirrai.rHi ra eKcrlnyaraqifiHi sracrrnocri rrao4zfiixoBaHrfrx 6iryuin.
KopurynanHx, ni,quoai4Ho, y IIboMy )K KoHTeKcri, nuuarae QoprrayJrroBaHH.f, Merr4

AocniAxeHr.
a
J. Pos4in 1 saHaAro nepeBaHraxeHufi dreparypHLrM orJr{4orvr. Tyr 6araro

yBarl4 upu4ineno rexHoJloriq\a arpo6nnqrea 6iryrray, TexHorori-flNa nzpo6nzqrna
asroNao6iJlbHux [Ir{H, HaBeAeHo 6araro B}r3HarreHb. Pagou 3 TnM, o6'errou
4ocli4xenHx e rpoqecv rvro4IaQiryBaHrrr 6irytrin. y po6ori BlrBqarorbct

saroHoNaipHocri sNaiHu BJlacrlrBocrefi 6iryrraia y xoli rvroazsiryBaHHr ra
pospo6nrlorbctr oco6lznocri rexHonorifi pealieaqii qlrr npoqecin. Aoqinruo 6yno 6
y nireparypHoMy omx,qi 6imure yBarn npz4inurn icnyro.rurra rexnonori.su
rr,ro4z$iryBaHnn AJrf, Toro, Iqo6 Kpalqe npocri4roByBaBcr 3B'.f,3oK Naix orr-f,Aorr,r i
Bn KoHaHr4trlu .uocniA)KeHHrrMlr.

4. y ni4pos4ini 2.1 HaAaHo nepelir uo4z$ircaropin. flput rlboMy Ar.f,
qacruHl4 3 HLIX rIoAaHo ix xirrriqHi Qoprraynpr, a Arrfl inruoi Hi. He sposyrr,rino qoMy.

Koperruirue 6yno HaBecrI{ xiN,ri.IHi Soprvrynz ra xapaKTepucrrlKpr ycix
rrao4z$ixaropin.

5. Ha crop. 6l pldc. 3.1 BrMarae AoAarKoBoro rro.f,cHeHH.f,. Ilo,nry

3MeHIIreHHrI neHerpaqi uia qac npuroryBaHHr 6iryuy - qe no3r,rrznnufi eSerr?
6. 'Ha cropiuui 72 (a6saq 5) e uoclrJraHHf, Ha puc. 3.8, ro4i rK 3 reKcry

aflzaryy ra Ha3BLr plrcynrin Br4nJrprBae, ulo roclrJraHHrr uae 6yrn Ha puc. 3.9. !e
onzcrca?

7. y po:4ini 4 HaBeAeHo rpuryrHi 4iarpanaz galexuocri ocHoBHLrx

uorcasHurin rpLIKoMnoHeHrHprx cyrriruefi <6iryrra-onia-xayuy11p ra <6irynr-onix-

ryMoBa KplIXTa) niA cuinsiAHoruennr KoMrroHenrin. flpore y rercri He orrucaHo

f,KLIM quHoM 6ygyaanucx qi 3aJrelKHocri (puc. 4.14.7 n 4.94.15), a raKoxr .f,K

BIBHaTI€uIucr rrorrf, orrrrrM€rJrbHLrx cuiaai4norreHb (puc. 4.8 i 4.16). Uefi Sarcr
BnMafae AoAaTKoBofo IIofl cHeHHr.



8. flpoqec orpr{MaHHrr ryrraoaoi 4prrxru, orrucalttuit y po6ori, Br4Marae

AoAarKoBI4x rcoueutapin. Koln orpl4MyB€urr4 ryMoBy Kpr4xry, rK 6oponucr 3

MeraJIeBuM KoproM? 9rcrqo [pocro uo4pi6HroBaJryr,, To rracrr4HKr.r MerurJry ruanpr 6
rlorraA€urlr y 6iryrtr raKo)r(. fli< qe BlrJrprBae Ha nracrreocri
4ocri4xynaec.f, rlefi acnerr?

6irp,ry? IIz

9. Ha crop. 81 (a6:aq 5) rpo suiny f,Krrx caMe eKcrrJryaraqifiuux
BrlacrllBocrefi fiI;er:";cn? Ha prac. 3.121.14 upegcraueni ne :onciu eKcrrnyarar{ifiHi
BJlacrlitBocri 6iryuy.

10. Ha pnc. 3.17 unptrx-ryuKrrlpHa sanexHicrb BlrMarae rorcHennr. gorrav

caMe raKa sanexHicu?
11. 3a rercroM Ar4 cepraqii ra anrope0e pary cuocrepiraerbc.f, <<rosnbHicrb)

aBropa Ao craHAaprlBoBaHoi lercnKrl y qifi c$epi. 3ycrpiqarorbcr crnnicrra.rHi,
pe4arqifiHi Ta reprvrinolori.IHi rroMLrJrKLt. Tar, Harrpr4KJraA, aBTopoM qacro
tIoMLIJrKoBo BlKLIBaIorrcs rari reprrainu f,K ((HalprMop) salaicru (HarrprM)), (3a4aqu,)
saN'Iictr ((3aB.{aHHD), (BlpoAoB)I(> gauicrr (nporrroM)), (rrpn reMleparypi>> gauicrr
(3a reMrreparyprD>, ((npu uo4llsiraqib> saMicrr <<niA qac a6o y npoqeci
rvro4u$iraqib> i r.n.

O4Har sa3Ha'reHi He4onirur He 3Hux(yrorb HayKoBo-uparru.+roi qinHocri
ArlceprallifiHoi po6orz. Anropovr npoBeAeHa cepfioaHa eKcnepuMeHranbHa po6ora,
pe3ynbrarz .f,Koi Ao3BoJII4nn orpllMarlr rroKpisemHrafi naarepian g uolinrueHlrMr4
eKcrlJ$/araIlifigmvru BJIacrI4Bocrf,MLr. Hayrona HoBrr3Ha, [paKTuqHe 3HaqeHHt
pe3ynbrarin ra ix aupo6aqix apryrtaeuronaui, rinrricrr rry6niraqifi qinrorvr Aocrarut
Ta BlAnOBrAarOTb BCTaHOBJTeHLTM Br4MOraM.

3ATAJIb IilI",.TI BI,I CH OB OK

Ha nigcraai BLrBqeHHr AprceprarlifiHoi po6oru fi anrope0epary
HarypcrKoro A. O. Mo)KHa crBeppKyBurvL qo AaHa .qrrceprarlir e :anepureHoro

rcaaniQircaqifinoro rrpallerc, s srifi aBTopoM BrrKoHaHo rrp]rKJra,qHe 4ocni4xeHH-fl, ulo
Ilpl4cB.f,qeHe evpirueHHro aKTy€rnbHoro HayKoBo-npaKTlrqHoro 3aBAaHHf,

pospo6leHH.f, TexHonori.rHLIX ocHoB vo4n$ircyBaHHr 6iryrr,rin KafryKaMz fi ryuonoro
KplIXToro. Peeylrrar?r po6orn naicrsrr HayKoBy HoBLr3Hy, MarcTb npaKrnqne
3HaqeHHf,, ony6lir<onani y 4ocrarHifi rimrocri BrrAaHb ra Marorb rpaKruqHe
BLrKOpr4CTaHHfl.

Pesymraru po6oru Naicrsrr HayKoBy HoBLr3Hy ra M€uorb npaKTZqHe 3HarreHH.rr.

3rraicr Alaceprallii ni4uoniAae creqiamnocri 05.17.07 - XiMi.rHa rexHonori.f, nanuea

i nanrnnHo-MacrLrJrbHlrx Marepizurin.



Ha ui4crasi auqeBI{KJIaAeHoro Mo)KHa BBa)Karz, ilIo AlrceprarlifiHa po6ora
<uVloduQit<yaaHHn dimyuie 3 napaQinucmux sanawxie RayqyKurtltu i zy*toro>>

ni4uoai4ae BI{MoraM AAK Yrpainu, 3oKpeMa un. 9, lI-14llopr4rcy rpLrcyAx(eHH.f,

HayKoBLIX cryuenia (:araepgxeHoro flocraHosoro Ka6inery MiHicrpin Yrpainn ni4
24 tunns,2013 p. Jtlb 567 si guinaupr ari4no flocranos Ka6inery Minicrpin Vrpainz
sia 19.08 .2015 J\b 656 i nia 30.12.2015 J\b 1159), a caM aBrop, Haeypcoxufi Andpifi
Onezoeuv, 3acJlyroBye [pucyAxteHrur fiorray HayKoBoro cryrreHr KaHAuAara

rexni'rHlrx HayK 3a cueqiamnictro 05.f7.07 XirraiqHa rexnoloris r€rJrLrBa i
rlturr4BHo-Macrr{JrbHrrx Marepiaris.

3ani4ynav rafie4pz ercolorii
Incrzryry eronoriqnoi 6esnerz
TT
HarIlOH€lJrbHOfO aBrarllr{Horo yHlBepclrTeTy,
Hayxonzfi repinnur YnpaincrKoro HayKoBo-AocliAnoro
Ta HaBrr€L[bHoro r{eHTpy xirvrrraoronorii
ra ceprzfrircaqii IIMM i TP,

C. B. Eofi.reHrco

AOKTOp TeXHIqHUX HayK,
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