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Bopo6beBa Butanusa KoncranTuHoBu4a
«VloHHbBIE TeJTH HAa OCHOBE XHTO3aHA, HEJIJIIJI03bl H INTyOOKHX 3BTEKTHYECKHX
PACTBOPHTEJICH»,
NpeACTABJIEHHOH HA CONCKAHHE Y4eHOi CTeNeHH KaH1n1aTa XHMHYeCKHX
HayK
no cnenrajbHocTH 1.4.7. BoicokoMoJIeKy/IsipHbI€ COeIHHEHHS

Tuccepranus Bopoobesa B.K. mocssinena pa3paboTke METOIOB MOMY4SHHS
MOHHBIX Tejieii Ha OCHOBE I[OJMCAXapuIoB U DNIYOOKMX 3BTEKTHYECKUX
pactBoputeneit (I'OP), a Takke CO3JaHHIO M HCCIEJOBaHMIO IUICHOK H
TpeXMepHBIX MaTepHajoB M3 HOHHBIX Ielled U MX KOMIIO3UTOB. AKMyaibHOCHb
duccepmayuonnoil pabompl He BHI3BIBAET COMHEHHH, T.K. MEPEXON K «3ETICHON)»
XMMHH BO MHOTOM CBSi3aH ¢ 0ojiee IIMPOKAM IPUMEHEHHEM OMOIIOIMMEpPOB H
MIOMCKOM HOBBIX TIOIXOJI0OB K CO3JaHHIO HAa HMX OCHOBE (YHKIMOHAJIBHBIX
marepuanoB. Ilonucaxapuasl, B T.4. LEION03a M XATO3aH (TIPOAYKT
JealleTUIMPOBAaHUs XUTHHA), SBISAIOTCA OHOJErpaJMpyeMbIMHM IOJIMMEepaMHu C
NePCIIEKTUBHBIMUA CBOMCTBAMH, HO M3-33 HX HEIUIABKOCTH U OrpaHUYE€HHOIOo
Habopa JOCTYITHBIX pacTBOpPHUTENEH BO3ZHMKAIOT CIOXKHOCTH IPH CO3AaHMM Ha KX
0CcHOBE (DYHKI[HOHAJBbHBIX MAaTEPHAaJIOB, B T.4. CIIOKHOW IeOMETpHUYECKOH (HOPMEI,
4To TpebyeT NMpUMEHEHHs aJINTUBHBIX TeXHONOrHH. B auccepranmoHnHoi pabore
aBTOp IOKa3aJl, YTO HOHHbIE T'eJId Ha OCHOBe monucaxapuioB 1 I'OP MoryT ObITh
YCIELIHO TONMy4eHbl B BHIE IUICHOUYHBIX M TPEXMEPHBIX (YHKIHOHAIBHBIX
MaTepHajoB C TMOTEHLUAIOM MPUMEHEHUS B KauyeCTBE 3JIEKTPOJIMTOB B COCTaBE
CYNEepKOHJEHCATOPOB ¥ YYBCTBUTEJIBHOIO 3JIEMEHTA JaTdyvka MeEXaHHU4eCKOH
Harpy3ku. KonuuecTBo paboT B HaydHOU JHUTEpaTrype MO TeMaTUKEe AUCCEepTaLUuu
OTHOCHUTEJIBHO HeOOJNbllIoe, HO B TOCIenAHee Bpemsi HaOmiomaercs UX
CYLIECTBEHHBIH POCT, 4YTO TakK)Ke IIOATBEP)KJAaeT HOBU3HY U aKTyaJIbHOCTh

POBOJUMBIX aBTOPOM HCCIIEJOBAHUH.



JuccepraiuonHas pabora BopobseBa B.K. moctpoeHa TpajiMIIMOHHO H
COCTOMT W3 BBEJEHHMs, 0030pa JuTeparypsl (maBa 1), SKCIIEPUMEHTAIBHOW 4acTH
(rmaBa 2), IaBBI C pe3yjbTaTaMi WCCIIEJOBaHHA M MX 00CyXkaeHueM (riasa 3),
BBIBOZIOB M crucka nurteparypbl (154 wucrounuka). JlucceprauuoHHas pabora
M3NI0KeHa Ha 158 cTpaHunax, CoepXuT 53 pucyHKa U 9 Tabmuil.

JIuteparypHbiii  0030p XOpOLIO CTPYKTypUPOBaH, HH(OpPMATMBEH U
OTpaXkaeT OCHOBHBbIC HampaBlieHus npuMmeHeHus [OP juis nomucaxapunos,
KOTOpBIE OIKCAHBI B HAYYHOM JIATEpPaType U pealn30BaHbl B IKCIIEPUMEHTAIBHOM
gyacti aucceprammu. JlaHo Kparkoe ommcaHue I[OP, ux knaccuduxaums,
0COOEHHOCTH M KJIIOYeBble CBOicTBAa. OnHcaHbl OCHOBHBIE TIOAXOABI K
npuMeHeHuo ['DP npy moiydeHUH MaTepHaloB Ha OCHOBE OHOIOIMMEPOB, B T.4.
JUIs  TIOJyYeHWs HAHOpPa3MEpHBIX 4YaCTHIl IIOJIMCAaXapHIOoB M  CO3/aHHIO
(YHKIMOHAIBHBIX MaTepHajoB Ha MX OCHOBe. B KoHIle IMTepaTypHOro o63opa
TIPUBEICHBI 3aKJIIOYUTEIbHBIE 3aMeYaHus M J]aHO Pa3BepHyTOe 000CHOBaHHUE 3a/1a4
JIMCCEPTALiK, KOTOpPble OBLIM JIOTHYHO M YETKO C(OPMYIMPOBAaHBI BO BBEICHHU
JUCCEPTALIMOHHOMN pabOTBHI.

ImaBa 2 COHEPKHT OSKCIIEPUMEHTAIbHYIO 4YacTh, B KOTOPOH OIKMCaHbI
XapaKTEPUCTHKHA  HCXONHBIX  BEIECTB, METOJMKH IOIy4YeHHs OOBEKTOB
UCCIIEZIOBaHUS W  METOIbl MX  aHalu3a. OKCIepUMEHTajbHas  4acTh
JIMCCEPTALMOHHOM paboThl HamKMcaHa NOAPOOHO ¥ OCHOBBIBAETCS HA NMIPHUMEHEHUH
OONBIIOTO0  KOJMMYECTBA  COBPeMEHHbIX  MeTomoB  uccienoBanus:  HK-
CIEKTPOCKOIMSI, pPacTpoBas OJJIEKTPOHHAs M aTOMHO-CHJIOBAas CKaHHUPYIOLIUE
MHUKPOCKOITHH, IIUPOKO- ¥ MAJIOYITIOBOE PEHTTE€HOBCKOE paccesiHUe; UCCIIEI0BaHUs
MEeXaHUYECKUX U IIEKTPOXUMUIECKUX CBOMCTB U T.H.

I'maBa 3 mOCBSIIEHa ONMUCAHUIO Pe3yJbTaTOB HMCCIIENOBaHHUS OCOOEHHOCTEH
(GopMHpOBaHUS TUIEHOK HAa OCHOBE XMTO3aHa U KOMIIOHEHTOB ['OP, uX cTpyKTypsl U
CBOMCTB; CPaBHEHHUIO CTPYKTYpPhl U CBOMCTB HAaHOPA3MEPHBIX YaCTHI] LIEJUTIONIO3HI,
MOJlyYeHHBIX O00pabOTKOW MHUKpPOKpUCTa/UIMYeckoi memwmono3sl B [OP w
TPaJIMLIMOHHBIM CEJIeKTHUBHBIM TUAPOIU30M B KOHLEHTPHUPOBAHHOM pPacTBOpE

KHCJIOTHI;, BIMAHHIO COCTaBa CHUCTEM Ha OCHOBE pPa3IM4YHBIX (bOpM LOEJUIKOJIO3bI U
2



I"OP Ha BO3MOXHOCTh HX INPHMEHEHHs B Ka4€CTBE HYCPHHMI LA 3D-npuHTEpa
CBOMCTBA ITOTY4aeMbIX KOMITO3UIMOHHBIX MATCPUATIOB. HccnepoBaHue IJIEHOYHBIX
MaTepuasioB Ha OCHOBE XMTO3aHa ['DP npoBeeHO ¢ MCTIOIb30BaHUEM ©0NBLIOTO
epeuHsl METOJIOB KCCIIe/IoBaHUs, KOTOPBIC JOTMYHO IOIOJHSIOT IpYr Apyra
Jal0T MHQOPMALMIO O BIMSHWM COOTHOLICHUA xuro3an/T K ¥ XUMHYECKOH
CTPYKTYpBl KHCJIOTBI B COCTaBE [DP Ha XUMHYECKYI0O ¥ HAIMOJIEKYISPHYIO
cTpykTypy cucteM xurosan/I DK, MOp(ONOrHiO0 TOBEPXHOCTH M CKOJIOB ILICHOK H
ux  copOuMOHHBIE, JAe(YOPMALMOHHO-NPOIHOCTHRIC 1 NEKTPOXUMHYECKUE
cBoiicTBa. IloKa3aHO, UTO IUIEHKHM XHTO3aHa C 80 u 90 mac.% I'DP Ha OCHOBE
MOJZOYHOM  KHUCHOTHI ~ TEPCIEeKTHBHBI Ul NPUMCHEHWS B KauecTBe
CYTepKOH/IEHCATOPOB U CPaBHUMBI I10 XapaKTepUCTHKaM C TMOA0OHBIMA THOKUMU
CyNepKOH/IeHCaTopaMK ~ Ha  OCHOBE CHHTETHdecKHX IoauMepoB. OmucaHo
npumenerne ['OP s momydeHus HaHOPa3MEpHBIX dopM LIe/UTIONO3BI ¥ CO3/IAHNS
KOMIIO3HIIMOHHBIX ~cucreM Jis 3D medar  MarepHalios. B kauecTBe
1OJOKUTETBHBIX MOMEHTOB CTOUT OTMETHTB, YTO [IPH ONHCAHUH pe3yNbTaToB U UX
06CyXIeHUH aBTOp JaeT KpaTkyko MH(OPMALIHMIO O METOMKe/yCIIOBUSX IOy CHUS
oBBeKTa HMCCIEIOBAaHMs M CpaBHHBAeT MOJYYCHHbIE pe3yJlbTarsl C JAaHHBIMH,
TpeJCTaBIeHHBIMU B IUTEPAType AL NOJIOOHBIX CHCTEM.

JluccepraudoHHas — paboTa BopoGseBa B.K. mpencraBiser coboii
3aKOHUYEHHYIO HAy4HO-KBaM(pUKALMOHHYIO pabory, B KOTOpOW paspaborana
METOIMKA TOTyYeHHs MOHHBIX rejieil B BH/IE TUICHOK Ha OCHOBE nojiMcaxapuzia u
IDP, HCCIeIOBaHO BIHMSHHE OCHOBHOCTH KHMCIOTEI M COCTaBa CHUCTEM Ha
HAJMOJEKYIAPHYIO CTPYKTYpy W CBOWCTBA IUICHOK; paspaboraH crocod
IOJyueHHs] HAHOYACTHUIL LEIUTIONO03bl IyTeM 06pabOTKH MUKPOKPHCTAJLIHYECKOH
nemmono3sl TP, a Takke MpeIokeH METO/I MOy YCHHUS TPEXMEPHBIX MaTepuaioB
Ha OCHOBe Tonucaxapuaa u [ DP. Pe3ynbrarel BIOJHE COOTBETCTBYIOT MUPOBOMY
YpOBHIO B JaHHO# o6nacTu. JIoCTOBEPHOCTE BBIBOJIOB HE BBI3bIBAET COMHEHUH, T.K.
OHM OCHOBaHBI Ha pe3yibrarax pa3jM9HBIX WcclieloBaHui, KOTOpBIE Ipyr Apyra
JOTIONHSIOT ¥ He npoTuBopeyar. [lo MarepuanaM AUCCEpTaliH ory0OuKoBaHo 16

pabor, W3 HuMX 6 crared B 3apyOeXHBIX KypHajax. ABropedepar H
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ONyONMKOBaHHBIE HAy4YHBIE TPYAbl COOTBETCTBYIOT OCHOBHOMY COAEpXaHHIO
JUCCEPTaLH. '

OnHaKo, HECMOTPS Ha MOJIOXKUTENbHOEe BIeYaTIeHue 1Mo pabore ectb psin
3aMe4YyaHUui U BOIPOCOB:

1. ABTOp HCHOJNB3yeT XWUTO3aH CO CPEIHEH CTeNeHBIO IealeTHIUPOBAHMS
(C1=0.7), dro Hapsay C HEIOCTaTOYHOM KHCIOTHOCTBIO CpEAbl IpH
HCIIONIb30BaHMM HU3KMX KOHIEHTpaimii koMrnoHeHToB ['OP MoxeT ompenensrs
HH3KYIO PacTBOPMMOCTH Tmonucaxapuaa (10 70% HepacTBOpHUMOH bpakuun)
(pasmen 3.1., ctp. 67). Ho mpu (opMHpOBaHMM HOHHBIX Ieled OTHOCHUTEJBHO
uuskas CJ] XHTO3aHAa MOXET MIpaTh MOJOXHTEIbHYIO ponb. B pasmene 3.2. Ha
ocHoBe WK-CIIEKTpOB TIpH CpelHeidl KOHLEHTpaluu KommoHentoB ['OP (50%)
aBTOp NpEINOJaraeT 3HAYMTENBHBIA PAacXol KHUCIOTHl Ha 00OpasoBaHHE COJNH C
xurto3aHoM (3aBucut ot CJI), uto 3arpynHser obpazosanue ['OP (ctp. 71). [lanHble
YKa3plBAIOT, YTO COZAEp)KaHHE AMMHOIPYIIl MOXET BIHATH Ha pPacTBOPUMOCTH
nonucaxapuaa B ' DP, HO AuccepTaHT He KOMMEHTHPYET 9TOT (GaKTop.

2. B pasmene 3.2.6 npu OOCYXACHHH pe3ylbTaToB JAe()OPMALHOHHO-
NPOYHOCTHBIX MCTIBITAHUI aBTOP yKa3bIBaT, YTO HA MONYYCHHbIC 3HAYEHUS MOXKET
OBIMSATH BOJOIOMIOMAoMmas crnocobHocTs mieHok xurto3zan/I'dP (ctp. 90). C
y4eTOM TOTO, YTO COPOIMOHHBIE CBOMCTBa 00pa3lOB CyLIECTBEHHO 3aBUCAT U OT
cozepxanuss ' OP U OT TUIa KUCIOTHI (CM. pas3ien 3.2.2), To nepen NpoBEIECHUEM
MeXaHHYEeCKHUX HCIIBITAHUH JIOTMYHO ObLIO ObI WX KOHIWUIMOHUPOBAThH (HalpUMeED,
BBIIEPIKATh [P 3a1aHHOW BIaXHOCTH B 9KCHKATOPE).

3. C y4eToM 3HAYUTENBHOM pa3HUIBI B MOP(OTIOTHH ¥ XUMUIECKOM COCTaBe
HKII, monydenusix obpaborkoit MKIL] B I'DP u ceneKTUBHBIM THIPOJIU30M B
cepHoii kucnore (cm. pasmen 3.3.1) B nmomonnHenue k ACM (pasmen 3.3.4) u
peoJiorM4ecKuM  ucciepoBaHusM  (pasaen  3.3.5),  NPOBENEHHBIM  Ha
KOHIIEHTPHUPOBAHHBIX IHUCIEPCUAX, ObUIO OBl IOJE3HO MOCMOTPETh pPa3sHULY B
crabmwibHOCcTH qucnepcri p-HKL u c-HKIL] npy HU3KUX KOHIEHTPALUAX.

4. Tlo3UIIMOHUPOBAHHME AaBTOPOM TPEXMEPHBIX CTPYKTYp Ha OCHOBE

tpéxkommnonenTHoro I'OP AK/AAwm/xnopun xonuHa, HanonHenHoro HBILI, s
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NpUMEHEHHsT B Ka4eCTBe HMMIUIAHTHPYEMBbIX u3enuii  OMOMEAUIIMHCKOTO
Ha3HAUEHWs HA J[JAaHHOM »JTalle WCCIIeOBAaHUM TMPEACTaBIsAeTC HE COBCEM
yAa4HBIM, T.K. K TAKAM MarepuajiaM NpeabABIAiOT BbICOKHE TpeOOBaHUs TOMHMO
ne(pOpMaLHOHHO-IIPOYHOCTHBIX XapaKTEPUCTHK.

CrenaHHble 3aMEUaHMsi He SBIAIOTCA KPUTHYHBIMA M HHCKOJIBKO HE
CHIKAIOT 00IIero 6JIaronpHusTHOTO BIIeYaTIeHHs OT paboThI.

Cumraro, uTo aucceprauus BopobseBa Butanus KoHCTaHTHHOBHYA
«VIoOHHbBIe TeJlM Ha OCHOBE XHTO3aH4, LEJUTION03bl M NIYyOOKUX OIBTEKTHYECKHX
pacTBOpUTeJIel» MOIHOCTBIO COOTBETCTBYET TPEOOBaHHAM, MPENBSBISACMBIM K
KAHIMIATCKUM JHCCepTalusM comiacHo kpurtepusM m. 9-14 Tlomoxenus o
MPUCYXKIEHAHM  yYeHBIX  CTENeHed,  YTBEpXKAEHHOTO  IOCTAHOBICHHEM
IIpaButensctBa Poccuiickoii ®enepaumn Ne 842 or 24 centsOps 2013 r. B
nelictBytomeil penakuuu, a e€ asrop, BopoObes Buramuii KoHcTaHTHHOBHUY,
3aCIy)KHMBaeT MpPUCYXKICHUs y4EHOH CTereHd KaHAWJaTa XMMUYECKHX HayK IO

crienrabHOCTH 1.4.7. BEICOKOMOJIEKY/ISIPHBIE COSIUHEHUS.

OduranbHbIi ONIIOHEHT:

cTapIIKi HAYYHbIA COTPYIHHK JabopaTtopru TBepAO(hA3HBIX XUMHUUECKHX PEaKLIUii
®e1epallbHOTO TOCYJAPCTBEHHOTO GIO/KETHOTO yUpexk/ieHus HayKn FIHCTUTYTa
CHHTETHYeCKUX noauMepHbix Marepuanos uM. H.C. Exuxononosa Poccuiickoi
aKaJeMHH HayK, JOKTOp XUMH4YecKuX HayK (1.4.7. BeicOKOMONIEKYISpHbIE
COeTUHEHUS)

Jlemuna Tarbsina CepreeBHa - /
- F/ﬂ 02 mas 2023 r

Anpec Mecta paboThI:

117393, Poccwuiickas ®enepaums, r. Mocksa, yi. [Ipodcorosnas, 1. 70
desiepanbHOE TOCyIapCTBEHHOE OIODKETHOE yUpexKIeHue HayKu HCTUTYT
CHHTeTHYecKHX nonumepHuix marepruanos uM. H.C. Exukononosa Poccuiickoii
akanemun Hayk (MCIIM PAH)

Ten.: +74953325875
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