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BIAIYK

o tpiqifi uoro oroHeHr a Ha Ar4cepraqiro In acisa B oroguuupa B acnmoBv qa

"Teoperz.rui ocHonr4 TexHoJrorifi rereporeHHo-KaranirnqHoro oAep)KaHHt
aKpr{JrarHr.rx MoHoMepin", npe4crasreuoi ua s4o6yrrr HayKoBoro cryneHt

AoKropa rexHi'rnr,rx HayK sa cneqiamHicno 05.17.04 - rexHoJrori-r npo4yrrin
opraui.rHoro craHTe3y

Arcrvanrnicrr reun .unceDrauii
Arqpznarui uououepi e nourupeHr4Mrr fi 4ocrarHro qinuuuu peqoBt4HaMil y

npoMt4cJrosocri oprauiuuoro clrHTe3y. Bouz sHafi[uru fi ruupore 3acrocyBaHHfl y
noriuepuifi nponancnosocri 3aBArKt4 ceoiM BJracrr,rBocrrM Ao norinaepugaqii s

siAnosi,qur.rMv rexui.rHulau xapaKTepr{crr,rraMv.
Einrruicrr HayKoBLrx 4ocri4xeur rereporeHuo-r<araniTr4qHr4x peaxqifi

cnp.auonaui Ha rroruyK HoBr4x raraniru.rnr,rx ct4creM a6o BAocKoHarreHHt
icHyrouoro npoMrrcJroBoro xararisaropa 3 Meroro s6inrlreHHr ceaer<rznuocri
npoqecy sa qimonrauu npoAyKraMr.r. IIefi HanprMoK AocniAxesr nocrifiuo
po3BvBaerb cn i y renepiuHifi qac.

B 4ucepraqifinifi po6ori npoaHarisoBaHo 6imru uix 4ecrror uixnapoAHr.rx
nareurin, axi ni.qpieHrrorbcr cKJraAoM 6ararororra[oHeHTHr{x xaranisaropin m
Bv3HaqeHHflM pe)KilMis Ars npoqecy orpvMaHHr Merarqpr4nosoi Kr{cJrorr{. Taxox
po3rnrHyri uero4u clrHTe3y ar(pvnoBoi rucroru, uerarpznoeoi Kr.rcJrorr4 Ta

ecrepin s pisnula cKJraAoM fi npouoropaMv rararigaropir, rqo BvtKopktcroByrorbcr,
cnissiAHomeuui nzxigunx KoMnoueHris ra pelKr,rMax nepe6iry npoqecin.

B po6ori lNagai, K. New developments in the production of methyl methacrylate /
Koichi Nagai // Applied Catalysis A: General. - Vol. 221. - 200L - P. 367-377] onzcanufi
MeroA orprrMaHHr Merr4JrMeraKpvnvry ra fioro BAocKoHa[eHHr - 4rocra4ifiHa
cxeMa [poqecy cr4HTe3y.

B po6ori IO.H. Bailey. Methacrylic acid synthesis: L Condensation of propionic acid
with formaldehyde over alknli metal cation on silica catalysts / O.H. Bailey, R.A. Montag and
J.S. Yoo // Applied Catalysis A: General. - 14 September 1992. - Volume 88, Issue 2. - P. 163-

1771 onucanufi MeroA orpr{MaHHr Mera4pvnosoi KrrcJrort4 s pisHurrau Ao6asraMr.r
4o rarari3aropy.qna niAsraueHH.rr fioro arrusHocri fi ceaerrusHocri - posrnruyri
4o6arxn oKcLtAt4 Meraris: Bi, La, Pb, Tl i W.

B po6ori lMamoru Ai. Formation of methyl methacrylate by condensation of methyl
propionate with formaldehyde over silica-supported cesium hydroxide catalysts / Mamoru Ai //
Applied Catalysis A: General. - 2005. - Vo\.288. - P.2,11-2|5] onHcaHufi uero4
cyuicuoro crrHTe3y MerrrJrMeranpurrury Ta uerarpunoroi KutcJrorr,r Ha
qesifi sMicHoMy raranisaropi.

y 2020 p. y Jlrsiscrrifi nonirexniqi 6y:i.a 3axvuleHa po6ora B srifi
3arrponoHosaHi raranirz.rui cr4creMr.r Ha 6asi SiOz-ocHosi Ta Se-sl,ricuux
uixporeneBl4x Kararlisaropin uloAo uepe6iry aJrbrepHarvBHlrx npoqecir crlHTe3y
aKprrJroBoi xucnorz 3 Bl{coKt4rra pinuerra cenexrusHocri. lf.A. ne1ecHoeo, Hayxoei
ocHo*u i mexuonozin rcamanimuqHozo odeputauun HeHacuqeHux xap6ouoeux Krrcrom ma



ecmepi*, asmopefi. dorcm. duc.:cneq. 05.17.04 - mexHoJrozin npodyxmie opzauiuuoeo cuHme3y,

2o2o).

llpe4cranneHa Ao 3axrrcry Mceprarlifiua po6ora npr4cBrrreHa po3po6qi
HoBrlx KarariTr4qHr.rx ct4creM Ta ix 3iurexHocrefi siA cKJraAy fi $isuxo-xinaiqnux
BlracrvBocrefi AIrfl noKparrleHHr rexHitrHt4x norasHraris crrHTe3y afprrJrarHux
MoHoMepiB. 3orpeua, Ar,rcepraHr 4ocni4xynan xararisaropu B-P-Ox/SiOz
crpyKrypr,r, y rKocri npoMoropis riH 6pae orcuArr UzHKy, naHa4iro, uori46eHy,
nonrSparray ra Br43HaqaB Kparquit xaruisarop i fioro olrr.rMaJrbui yrr,ronz upr,r

nepe6iry rpoqecy ragosoi KoHAeHcaqii nponioHosoi KrrcJrorr{ s Qoprraanr4eri4orra
y raaonifi $ugi. Ocraro.rHnir nurnsp' 4ocri4Hrax r<aranisaropin uacrynHufi: B-P-
Zn-O./SiOz, B-P-V-O*/SiOz, B-P-Mo-O*/SiOz, B-P-W-O*/SiOz..{ucepraHr
raKox 4ocni4xyBaB npoqec KoH.qeHcarlii rraerzrupouionary 3 t[oprraanr4eriAou s

orpzMaHrurM MernnaKpvnary ra aKpr,rJrosoi Kucroru. llpu rlboMy rparquvr 6yn
sugua.reuufi rararisarop B-P-W-O./SiOz ra 6yro BcraHoBJreHo onruuamsi
yMoBr4 3a aroMHr{rrr cniseiAHorueHHrM nzxi4uux KoMnoHeHrin, uacou KoHTaKTy ra
reMneparypnzu irnepBalroM. Orpirra pi4ricHrrx orczgin Naeranis AvcepraHr raKo)K
nponin 4ocri4xeuur i na rararisaropax, arci npouorosaHi oKcr.rAaMv 6imru
po3noBcroA)KeHrrx Meraris. I{i raranisaropr{ Br,rrr.sAarorb raKvM qr,rHoM: B-P-Na-
O*/SiOz, B-P-K-O*/S i Oz, B-P-C s-O*/S iOz, B-P{a-O*/S iOz.

B uexax po3BlrrKy rereporeHHoro KaraJrisy 4vcepraHToM frocraBJreHo 3a

Mery pospo6urz Br,rcoKoceJreKTr,rBHy rararirzvHy crrcreMy Ha ocHosi B-P-
O*/SiOz crpyKrypn ir sHafiru rpaqzfi npoMorop Ane. nepe6iry npoqecy
KoHAeHcaqii rap6oHinrnux cnonyK s ra3oeifi $asi s orpr.rMaHHrM aKpr4narHrrx
rraononaepis. Po6ora norrr4proe 3HaHHr s raexaHigMy fi rinerzrz 4nr pearqifi
ragosoi KoHAeHcarIii, rarox po3BnBae uoni reugeuqii rerepoleHHoro Kararrisy y
pospo6ui Kara-nisaropin ua nocii. ,{ocxruenHr Merr{ po6oru s4ificHeno B Me)r(ax

HayKoBoro HarprMKy ra$e4pz TOn HY <JlrsiscrKa norirexuiKa)) ra sri.{uo
4epx6roprerHux ilporpaM Miuicrepcrsa ocsiru i Hayrra Yrcpainu.

Crvninr odrDvnrosanocri Hayrcosnx noroxeHr. s[cHosKin i
pexorvrenaauifi

V 4racepraqifiHifi po6ori, 4o cKrraAy moi rxo4urb Bcryr, 7 pos4inin,
Br4cHoBKra, cnucoK Br,rKopr{craHl,rx 4rr<epen ra AoAarKn, i nxa Br4KJraAeHa sa 320
cropinrax, Bt4xoA-ffrrra is ct[oprrayJrboBaHoi rueru, nzpiurynanucb 3a,qaqi susHa.reHH.s

sarouor,ripnocrefi nepe6iry rereporeHHo-rararirr.rqHrrx npoqecin ronAencarlii
r<ap6ouinrHrrx cnoJryK B rasosifi $asi : orpr.rMaHnrM aKpr.rnosoi rucrorrr ra
MeraKplrnarin; pospo6ra ra Aoc.niAxeuu.a rara-uisaropin rnry B-P-Ox/SiOz s

pisuuuu npoMoropaMil oxclr4in rvrerarin; BcraHoBJreHo onruuanrui pe)rorMt4

nepe6iry npoqecin ra ocHosHi tpisuro-xinaiqHi ir. rciuerzqui xapaKrepr,rcrr.rKt4

pospo6neuux raranisaropia.
3 ornrAy nireparypHrax Axepen 6yno Br4ffBJreHo MeroArr fi uexauisruu

cr4HTe3y ar<punarin, a raKolx icHyrouu xarariru.rHi ct4creMr,r. Anroporra

4racepraqifiHoi po6our noKa3aHo, rqo porpo6neni inr rarariruqHi cr{creMr{

Ao3BoJrrrorb orprrMarv ceJreKTr4snnir eQer<r ra ix Mo)KJrraBo 3acrocyBarrl AJUI



rpoqecy ra3oBoi KoHAeHcaIIii 3 orpI,IMaHHtM qinrorux upo4yrrin:
Merv JrMerarpurarin (MMA) i ueruraxpznos oi Kt4 cJI ort4 (MAK).

B gracepraqii AocniAxeno go 28 raranirnqHlrx crdcreM 3 [poMory]otILIMIa

4o6arraun orcu4in raeraris ra pisHuu aroMHLrM cnissiAHolueHHtM roluuonenris
rr,rny B-P-nporvrorop. .{nr roxlroi Ao6asrr4 Ao Kararrisaropy po3rntHyro ocHosHi

sarouorraipHocri pearcqifi rasoSasuoi roHAencaqii 3 orpLtMaHHtM

MerlrJrMeraKplrJrary ra aKpunosoi rucroru:
1.lns KoH,qeHcarlii uponioHosoi Kracrorrr 3 ([oprraanr4eriAorra AJII KaraJliearopin

B-P-Zn-O"/SiOz, B-P-V-O*/SiOz, B-P-Mo-O*/SiOz, B-P-W-O*/SiOz
4ocri4xeHo: (pos4ir 3)

F num,ls aroMHoro cnisni.qnoilrenHr KoMnoHeHris Ha ceJIeKTI4BHicm sa
qinrosuMr{ rrpoAyKTaMr,r, 3 oKpeMa aKpl4non oi rucrotn,

F snrus reMneparypu sa ycirraa pospo6nenzMlr KaraJrisaroparran;

F sanexHicrr qacy KoHraKry nepe6iry npoqecy ra BI43HaqeHo

onrzuanrHrafi.
F snrras nzrouoi norepxui rararisaropy fi fioro uzrouoi KrlcJlorHocri ua

arrzeHicrr.
2. Als, KoHAeHcaUii rrrerzlnpouiouary s QoprvranrAeriAorra ,qJIt KaraJlisaropy B-P-

W-O./SiOz Aocni,qxeHo: (pos4in 4)

ceJreKTr{BHicrr uerarcpunosoi KrIcJIorrI ;

3 . p.tn KoHAeHcarIii rraerunnponiouary s tpopuamAeriAorvr .qJlt Karallisaropin B-P-
O*/SiOz, -rri npouorosaHi oKcuAaMr.r ny)KHrlx rraeranis: xaniro, Harpiro, ramqiro
ra qesiro, 6yno AocniAxeuo: (posair 4)

nepe6ir rpoqecy;

suxi,q Merr.rnaKpranaris i rraerar<purosoi Kt4 cJrorr4.

4. Als, KoHAeHcaqii rvrernnarlerary s t[opruanr4eri,qou .qJrr KaraJriaatopy B-P-Zr-
O*/SiOz, 6yno AocriAxeuo: (por4il 4)

ni4 vacy KoHTaKTy 3 Bt43HaqeHH.flM fioro onrzuaarHoi BeII4qI,IHI.,I;

npoMoropa, ilopt4crocri ra fioro nosepxHenoi.
B pos4ini 5 onzcaui 4ocri4xeuur cyuiqeuoi xoHAeucarlii

Merrllrnponionary i npouionoroi Kt4cJrort4 s tpoprraanrAeriAorvr. B pesynrrari
noKa3aHo, Iqo:

O*/SiOz npv orpr,rMauui qinroBux rpoAyr<rin (vrerzlrMeraKprlJrar ra MeraKpnJIoBa

ruclora) onrlrMarrbHr,rMr4 xapaKTepracrvKaMr{ crturr4: TeMrreparypa 653 K, vac
KoHTaKTy 12 c ta xaranisarop, npoMotosaHl,Ifi oKcI4AoM qzpronirc;



Bt4xiA MerrrJrMeraKpnJrary Ha KaraJri3aropi rpoMoroBaHoMy oKcrrAoM IIt4pKoHiIo;

Zr-Bi-O J S iOz, B-P-Zr-Sr-O*/SiOz, B-P-Bi-Sr-O*/ S i Oz, B-P-B i-W-O*/SiOz,
B-P-W-Sr-O*/SiOz, B-P-Zr-W-O/SiO) AoBeAeHo, rqo Hafirpaqufi rraxi4
MeraKpzrrarin (MMA i MAK) o4epxaHo npil reMneparypi 623 K Ha Karani3aropi
B-P-Bi-W-O*/SiOzi

reMneparypi 623 K Ha raranisaropi B-P-Zr-W-O*/SiOz;

KoHBepcii (63,6% upu 653K) uorasar rocepeAHro rrrrroMy noBepxHro 348 vf lr.
PogAin 6 npr{cBrqeHo B}rBqeHHK) r<ineril.r}rilx xapaKTeprrcrt4r rrpoqecy

oAepx(aHH.rr aKpr,rJrarHr{x MoHoMepiB. np" rlboMy 6yttu szssreHi xinern.rHi
3aJrexmocri npoqecy KoH.qeHcarlii npouiouonoi xracnoru s tpoprraam4eri4ona n

ragosifi $asi 3 orpvMaHHrM MAK Ha rcaranisaropi B-P-W-O*/SiOz, gr<i

AocrarHbo roqHo onvcyrorb npoqec. Tarox slr.f,sneHi KiHeruqui xapaKTepr.rcrr{Kpr

npoqecy r<ouAeucaqii MervJrrrpouionary s Qopnaam4eri4orrr s cyr,ticHzlra

orpr.rMaHHrrM MMA i MAK Ha rararisaropi B-P-Zr4*/SiOz. flpone4eurafi
riueruquufi aHaris npouecy rasosoi xouAencarlii upouionoroi KltcJrorll i
Merr4nrpouiouarovr s QoprraanrAeriAorvr ua xaranisaropi B-P*4*/SiOz. Yci
riHeru.rHi cxeMv noKa3uurlr, ulo BoHlr.{ocr{Tb go6pe ouucyrorb rrpoqec, rrprr rlboMy
rcoet[iqienr KopeJurrlii gopirHroe 0,95 -0,99.

y pos4iri 7 npoBeAeHo onruui:aqiro 4ocni4xyBaHoro npoqecy ra
pospo6neuo fioro rexHonoriqHi cxeraz. B po6ori AracepraHr npeAcrannn Hacrynni
rexnonori.rHi cxeMra: cr,rHTe3 MeraKpvJrosoi Kracrorkt 3 nponiouosoi Kr,rcroru i
$oprraanr4erigy; cyrraicre oAep)r(aHHr MMA i MAK 3 Mervlrrrpouiouary i
$oprraaniuy; cyrraiure oAeplKaHn.s MMA i MAK 3 MerrrnnponioHary i nponioHonoi
KrlcJrorlr srraimynauHrM 3 $oprraanr4eriAorra i 4o4aeauHrM MeraHony.

Ha ocHosi ananisy pe3ynbrarin po6oru Mo)KHa KoHcraryBarrr, qo BracHoBKt4

rpo pospo6xy rcaraniru'ruux clrcreM Ha 6asi B-P-O*/SiOz crpyKrypl,t, mi
npoMoroBaHi oxcr.r4aMr,r MeraJrin e uayroBo-rrpaKTrrqHrlMr,r Ans [poqecy rasonoi
KOHAeHC arlii S OrpUrrAaHHrM aKpr4JrarHr4X rr4OnOUepir.

.IlocrosipHicrr ra HosngHa HayKonux noroxeHr i sncHonrcin

,{ocronipHicrr fi HoBr,r3Ha HayKoBr,rx noJro)r(eHb npo Bnnr{B rrpoMoryrorrr{x
rcoMnoHeuris B-P-O./SiOz crpyKrypt4 Ha sracoKi roKa3HvKt4 rconnepcii ra
ceJreKTlrBHocri sa qimonurran npoAyKTaMv, npo BnJrr,rn 4o6anoK MeraHoJry ,qo

suxiAHoi cyrrairui, a raKolK ni4rnepgxeHHr Mexauisrray yrBopeHHrr fi xiueruqHr,rx
3alre)rmocrefi cunresy MMA i MAK po3Kpr{ra aBropoM,qrdceprarlii sa.{ouoMororc
repMorpaninaerpuvHoro MeroAy auanisy (fasonoro cKJra,qy

xaranigaropin, irvrnynrcHoi xpoMarorpaQi.*roi agcop6qii ra
nporpaMoeauoi 4ecop6qii AIrfl 4ocri4xeHu.r a4cop6qifiHnx

pospo6nennx
reMneparypHo-

sracrusocrefi
uonepxHi pospo6reHr{x Karalrisaropin ra 4zt[epeHqifiHoro MeroAy AocriAxeuus
riHerraqunx 3aKoHoMipHocrefi .



V po6ori nigrpecnro€Tbcr HayKoBo-npaKTLrqHa HoBrr3Ha, pe3ynbrarorra sroi
e pospo6neni xaranirn'rHi cr4creMrr Ha 6agi B-P-O./SiOz crpyKrypr4, rxi
npouoroaaui oKczAaMv rr,reranin; szxsreHi uafirpaqi rararisaropu, sri
sa6erneuynrr sucori rroKa3HrrKr4 cererrilsHocri (ao 96%) rpr4 cuuregi
MeraKpI,IIIosoi Kucrorn, cyuirui uerura4pranarie i naerzlaxpranoeoi Kr4cJrorr4.

rlosHora snrcraleHHs pegymrarin n ouvdrircosaHnx npausx.

Marepianv Ar4ceprarlifinoi po6ou,r ouy6nir<onaHo B 40 Hayr<oevx npaqrx, 3

nux 2I y HayKoBrax Saxou4x Blr.qaHHrx, 10 y Br.rAaHHrx, rqo nxlroueni 4o
rraiNHapo4Hrrx HayKoMerpltrrHux 6as,3 nareHrax Vxpaiura Ha Kopr4cHy MoAeJrb ra
16 res AouosiAefi na rraixHapoAHr,rx xoHSepeHqirx.

Bci orry6rironaui upaqi npucrrueni BvBqeHHro tpisuro-xiMi.rHzx
BJracrr.rBocrefi pospo6reHux xaranisaropis Ha 6agi B-P-O*/SiOz crpyrrypn, .rxi
rlpoMoroBaui orcz4aMn Merilrin, 4na Br,rcoKoceJreKTrrBHoro uepe6iry npouecy
raso$asnoi rou4eucauii. OcHonui pesyJrbraru nosHicrro ni4o6paxarorb sagaui,
sri craBr4Jrr,rcb nepeA aBropoM 4ucepraqifinoi po6oru. 3rraicr arropeQepary
siAnosilae ervricry i ourosHzM rroJrox(eHHrM, mi nraxlageui s 4zcepraqifiuifi
po6ori.

Pospo6neHi arrzsui rarariruqHi cucreMv Ha 6asi B-P-O*/SiOz crpyKTypr{,
IlpoMoroBanux pisnurvru oKcrr.{aMn uerarin, 3aBMK}r BcraHoBJreHnM aroMHt4M
cninni4norueHHrM rol,ruoueuris ra o[TrrMaJrbHrrx yMoB nepe6iry npoqecy
,qo3BoJltrorb orpnMysarz MAK ra MMA 3 Br{coKoro cryneHro KoHBepcii ra
cener<rzsHocri 3a oArrH npoxi4. BcranosreHi sarouorvripHocri runz4r<ocrefi
pear<qii ni4 roHqenrpaqii peareHrin ra yMoBHo BcraHoBJreHrrx uopagxin pearqifi
Ao3Bonr{nu cKJracr}r cxeMy ra pospo6uur xiuerz.rui uo4eli nepe6iry npoqecy.
BaxrusuM Qarcrou e rofi, uo BcraHoBJreHo sane)KHicrr aKTraBHocri raranisaropin
sil s6imureun.s nonepxHeroi rucrornocri, aJre cerer<rrasuicrr orplrMaHHt
arpurarin ilppr rlboMy 3HrDr(yerbcr. Tarox 3'rcoBaHo, rr1o eQexrunHnuz
rararigaropaMu e rari, sri uaroru porrraip uop 3,6-6 HM Ta arrusui qeHrpu si
cna6xoro rucnoruicrro.

Easyurncr Ha pe3yJrbrarax aKTraBHocri pospo6JreHrrrx raranisaropin,
Brlepue orprlMaHlrx 3alrexHocrefi ix xapaKTepr4crr4K Ta BurBJreHlrx onrl,IMtt[bHt4x
yMoB nepe6iry npoqecin rasoSasHoi rou4eHcaqii s orpvMaHHrrrra MAK i MMA,
AvcepraHroM y pos4iri 7 6ytru 3anporoHosani TexHoJrori.rHi cxerav npoqecy
orplaMaHHt qinronux npo,4yrrir Ha po3po6neunx eQerrunur4x KaraJriruqHrax
cr,rcreMax Ha 6asi B-P-O./ S iO2 crpFryptr, npoMoroB arlnx oKcv AaMr4 rr4eraris.

Perymra:ru HayxoBlrx AocliANeHr 6ytu ni4rnep4xeni Ha 4ocni4Ho-
npoMlrcnonifi ycrauonqi Ha TOB <KapnarnaSroxirvu.

MoxJruni urrtqxn snKopucrauHs pegvflrrarin lnceprauifiHoi po6ou
Pesylrrarz po6orz Moxyrb 6yru Kopr,rcHlrMu ailfr cneqianicris ig

rexnonorii upo4yxrin oprauiuuoro cuHre3y, noniuepuux uarepialiu, ilppr



niArorosqi Saxonnx cneqiaricris y BV3ax, rany3eBl{x HayKoBo-AocliAHtIx
iucruryrax, ni4npueucrBax xil,ri.rHoi fi uorirraepuoi upouu cno so cri.

3avnaxenns uo.uo srvricrv .[uceprauii
o Pospo6reHi rararisaropz Ha 6asi B-P-O*/SiOz, uponaoronaui oKcI,IAaMIa

uerarin, Marorb cKnaAHy crpyKrypy. flpuroryBaHHt IIHx raralisaropin e

oKpeMoro craAiero Nrfr, 3a[porroHoBaHvx rexHoJroriqHilx cxeM orprlMaHHt
MeraKpr4Jraris. BzHr4Kae nr4TaHHr, nwrit Br,rxoAr,rrb exoHonaiqnnfi eSerr 4n-a

rexHonoriquoi cxeura?
r V po6ori 6yta BlrrBJreHa ganexHicrb aKrfiBHocri pospo6reHux xaraaisaropin

ni4 nonepxuesoi Kt4cJrorHocri. BuHraKae nlrraHHr, rK AoBro IIi raranigaropkl
TprrMarorb uorpi6Hy xzcnotricrr i garuruarorbcr aKTuBHI{Mv Anfr, rlpoqecy
rasosoi KoHAeHcarIii? rln He si,qKraAarorbcr npoAyKrt4 peaxqii a6o pearenm,
ulo He rrpopearyBurn, y rropax raranisaropa posnaip ) flRvrx,qo 6 nrra?

o II{o4o o(popurenHt Allcepraqii laynaxeHb He Mae.

OuinKa nnceprauii s uiroruv
IIpu garamuifi ouinqi po6orn MolKHa BrIeBHeHo ri4sHa.rutn, qo

4ucepraqir e garciH.reHoro HayKoBorc nparlerc. V Hifi Ha ocHoBi pesynrratin
pospo6nu rararirzqHlrx crrcreM Ha 6asi B-P-O*/SiOz crpyKTypl4, npoMoroBaHvx

oKcrlAaMv ueranin, ra AocniAxeHb peaKrlii raso$aruoi ron4encauii xap6oninrHux
crronyK ir ecrepin, Br.rrBJreHHr ix xiuerz.rHl,Ix saxououipuocrefi fi nroAelefi
nupimeua aKTyaJrbHa 3aAaqa g6imureuut KoHBepcii fi ceJIeKTI,IBHocri sa oAI4H

npoxi4 AJUr orpr.rMaHHr aKpI,IJIarHlIx uououepin.
3naxaroqu Ha BlrrrIeBuKJraAeHe ra BpaxoByrcqu 3ayBa)I(eHHt, sri He

3anepeqyrorb HayKoBoi gHa.rzMocri ra Br4coKoKBani(pironauufi pinenr BI4KoHaHlIx

Aocni.qxeHb ra ix o6lpyuryBaHb, BBa)Karo, uo rroAaHa Ao 3axzcry Al{ceprarlis
"TeoperuvHi ocHoBrr rexHororifi r'ereporeHuo-rarariTl{qHoro oAepxaHHt
aKprrnarHrrx MoHoMepin" e 3aBeprueHoro po6ororo, .flKa sa slaicroM, HayKoBIdMlI

pe3ynbraravtutrt BrlcHoBKaMv, 06'eMorra i oQopIraJIeHHtM, siAnosiAae sulaoraNl AK
Vrpainu Ao AoKropcrKlrx 4zcepraqiir, a ii aBrop Isacis BoroArarraup Bacumonuu
3aclryroBye Ha [pucy,qxeHHr HayKoBoro cryneH.rr AoKTopa rexHi.rHzx HayK 3a

cneqiaruuicrro 05. 1 7 .0 4 - rexuonorifl rlpoAyKrin opranivHoro cI,IHre3y.

Ot[iqifiuufi ouoHeur
AoKTop rexHi.Iuux HayK, AoIIeHT,
npot[ecop ra([e4pra xilai.rHoi iuNeuepii
ra eKoJrorii Cxi4Hoyrpaiucrxoro

%rHarlionanbnoro VHinepcurery ina. B.

llianzc fnixiHoi I.M. gacs

Bqesufi ceKperap CHY iu B.

[.M. fniriua

K.T.H., AOIIeHT f.O. Eofiro


