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JTOCJIIIKEHHA METOIOM IH®PAUYEPBOHOI CIIEKTPOCKOIIIL ®OPMYBAHHSA
CTPYKTYPHU EIIOKCUJHO-ITIOJICUJIOKCAHOBOI'O HAHOKOMITIO3UTY

Hagedeno pezyromamu docriosxcenv memooom I9-cnekmpockonii sminu xXimiunoi 6y0os8u i npupoou
XIMIYHUX 36'S13Ki68 eNnOKCUOHO-HONICUNLOKCAHOB020 HAHOKOMNO3UMY 3 NIOBUULEHOI0 A02e3i€i0 00 MUMAHOBUX
CNIaeie npu  68e0eHHi YACMUHOK MOOUPIKYIOUOI 000a6Ku 1 UCOKOOUCHEPCHO20 aHMUDPUKYITHO20
HANnoBHI08AYA, A MAKOXNC NI0 Oi€H0 GEeIUKUX 3CY8HUX HANPYIHCEHb ) Npoyeci X0N00H020 HAACTHUYHOZO
oepopmysanns. Tloxazano, wo 6Hacriook naacmuurol deopmayii we 6i00Oysacmuvcs XiMiunoi uu @izuynoi
OecmpyKyii noniMepHuUX 1aHYlo2ie KOMNO3UMY, NPOme CHOCMepieaEmvcs nepepo3nooiil OOHEBUX 38 A3KI8 Y
ti02co cmpykmypi i Qisuunux 36’513Ki6 3 HANOBHIOBAYEM, A MAKONC 30LNbULYEMbCS KLIbKICMb 36 'S3Ki6, SKI
8i0n08idaoms 3a a02e3ito 00 NOBEPXHI MUMAH).

Knwwuosi cnosa: enoxcuono-nonicuioxcanosuti nHamoxkomnoszum, I4-cnexmpockonis, cmpykmypa,
meepoe Macmuio 0Jist XOI00H020 NAACHUYHO20 0eqhOPMYBAHHS, A02e3Is.

Beryn

[MoninmmenHst excruryatamiiaux 1 (i3MKO-MEXaHIYHUX BIACTUBOCTEH aHTH(PUKIIIHHIX
KOMIO3UIIIHHUX MaTepiajiB, 10 3aCTOCOBYIOTBHCS [JIsl 3alO0IraHHs CXOIUTIOBaHHS MpH 00poOIi
IWIIHAPUYHAX OTBOPIB y AETasIX METOJOM XOJOAHOTO IulacTHYHOro aedopmyBanHs [1], €
aKTyaJbHUM 3aBIaHHSIM.

VY naHiii poOOTI HaBeAEHO pE3YyIbTaTH JOCHIKEHb MeTonoM iH¢pauepBonoi (1Y)
CHEKTPOCKOMii XiMiuHOi OyIOBM 1 NPHPOAM XIMIYHUX 3B'SI3KIB €HNOKCHUHO-TIOJIICHIIOKCAHOBOTO
HAaHOKOMITO3UTY 3 TIJBUINEHOIO aJAre3i€l0 10 TUTAHOBUX CIUIABIB TPH BBEIEHHI YaCTHHOK
Mo (iKyI0u0i 100aBKH 1 BUCOKOJUCIIEPCHOTO aHTU(PUKLIHHOTO HAIOBHIOBAYA, a TAKOX MiJ TI€I0
BEJIMKHX 3CYBHUX HANPYKEHb Y MPOIECI XOJIOIHOTO IIACTUIHOTO Je(POPMYBAHHS .

MeToauka eKClepuMeHTy

Jnst mocHiKeHHST BUTOTOBWJIM 3pa3KH CMOKCHIHOTO TOJIIMepy ciTdacToi OymoBu 0e3
n00aBOK  (BUXIOHOTO), a TaKoXK 3 JIOAABaHHSIM  BHCOKOIMCIIEPCHUX  HANIOBHIOBAYiB
(momicunokcanoBux yacTHHOK (ITCY), oTpuMaHuX 30J1b-Te€Ib METOJIOM) O€3 BMicTy ab0 3 BMICTOM
aHTU(PUKIIITHOTO HanoBHIOBaYa (rpadit) [2].

XiMmiyHy OyZOBY MOJIMEPHUX KOMITO3HMTIB Ta MPUPOAY XIMIYHUX 3B’SI3KiB, sIKI BUHUKAIOTH
npu iX CTPYKTYpPOYTBOPEHHI, BCTAaHOBJICHO Ha OCHOBI CHEKTpiB, BuMipsHHX B [Y oGmacti [3].
[TornmuHuanHsa cuHTE30BaHMX KOMMO3UTIB B Y obOmacti BuBumiam merogom dyp'e TpanchopmariitHol
iH(ppagepBonoi (OTIH) mikpocniekTpockomii [4] y BimOuTOMY CBITIII Ha mpwiaai 1ensor 37 ¢ipmu
Bruker B o6macti 4004000 cm™.
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Pe3ysbTaTH q0C/1iAKeHHs Ta IX 00roBOpeHHs

3 MeTOoK JOCITIJDKEHHS OCOOIMBOCTEM (hOpMYBaHHS OpraHO-HEOPraHIYHUX EMOKCHIHO-
CHJIOKCAHOBUX HAHOKOMITO3UTIB aHTiIPUIHOTO TBEPIHEHHS MOMEPETHBO OyJI0 BUBUYEHO CTPYKTYPY
BUX1JTHOTO MOJNIMepy (OpraHiqyHOT MaTpHIli) Ha OCHOBI JII€OKCHIHOTO OJIIFOMEPY AINTIIHIUIOBOTO
eTepy AUIMKIOreKCUIONNPONaHy, TBEpAHHKA 130-METWITETpariipodraieBoro aHriipuay Ta
NPUCKOpPIOBaYa TBEPAHEHHS TPETHMHHOro amiHy. s 1mporo Oyno mpoanamizoBaHo [Y-cmextpu
BUX1JHUX KOMIOHEHTIB (puc. 1) Ta BU3HAYEHO 1X B3a€EMOBILIHB.

Sk BugHO 3 puc. 1 (1), y BHCOKOYaCTOTHOMY Jliana30Hi CIIEKTpa IUPOKa CMyra MOTJIMHAHHS
(xBumpoBe umcno v = 3600-3300 cm?) 3 makcumMmymoM mormmHaEHS 3491 Ml cBimumTh mpo
BajieHTHI KonuBaHHs OH-rpyn — BUIBHUX 1 3B’sI3aHUX BOJHEBUM 3B’s3KOoM. CMyra MOTJIMHAHHS B

obmacti v = 1098 cm? cBimuuth mnpo BamentHi KommBaHHs C-O 3B’a3kiB C—O-H-rpym.
XapaKkTepuCTUYHUMHE 1yOIeTHUMH cMyramu wiei cmomu (v = 910 i 848 cm™) € BanenTHi KonMBaHHA
-C—C—
€MOKCUTHUX TPYII (CCO) [4].
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Puc. 1. I9-cnexmpu e6uxionux xomnonenmie: [ — enokcuona cmoaa (Oueniyuounrosuli emep
OUYUKTI02EKCUTIOINPONAHy), 2 — meepoHux (izo-memurmempaciopogpmanesuii anciopud), 3 —
npoOyKm peaxyii — enokCcuoOHul noaimep

[Y-cnextp aHrigpuaHoro TBepaHuka (puc. 1 (2)) omucyeTbes ABOMAa CMyraMu MOTJTMHAHHS
kap6oninpHoi rpymu C=0 3 momoxkeHHaM MakcuMyMiB 1860 i 1790 cm™, a Takoxk XapakTepHOIO
cmyroro 1216 cm™?, sika BnacTuBa BanenTHHM KomuBaHHAM C—O OMHAPHOTO 3B'S3KY.

B mporuieci TBepIHEHHS YTBOPIOETHCS €NOKCUIHMIA momiMep, B [Y-cekTpi skoro BincyTHi

xapaktepHi cmyrn rpyn C—O-H (3491 cm?), emokcumuoi rpymu (910 i 848 cm?) cmomn i
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aarigpuny (1860 i 1790 cml) (puc. 1 (3)). Lle € moka3oM PO3KPHUTTS CIOKCUIHOTO ¥ aHTIAPUIHOTO
IUKJIIB 1 MOJAJIBIIO] TX B3a€MOII].

B IY-cmektpi 3'IBISIFOTBCS HOBI CMYrd, IO BIAMOBIJAIOTH 32 BAJICHTHI KOJWUBAHHS
sropunEEX OH-rpyn — cuMeTpHYHa KpuBa 3 MakcuMymoM 3450 cm™, 3'suscs mik 3023 cm?, mo
BiJNOBigae BajeHTHUM KoiuBaHHAM CH-rpyn npu monsiiiHomy 3B'si3ky =C—H, a Takox ecrepHa
rpyna R—(C=0)-0, sika omucyeThbest TphoMa 3B's13kamu: C=0 (xapakTepHuii ik 1742 cm™ 3 TppoMa
JIONIATKOBUMHM CMYTaMH Y BUTIISIL «iaeueii»: 1653, 1640, 1630 ecm™®), C-O (1184 i 1167 cm™), C—
OR1 (1022, 1049, 1098 cmY). EctepHa rpyma € XapaKTepHOIO JUISl TAHOTO TIONiMEpY.

Ilpu nonaBaHHI TMOJIICHIIOKCAHOBUX YAaCTHHOK JI0 BHXiAHOI cymimn (puc. 2 (2)) cmyra
nornmuHaHs OH-rpyn (xBuipose uncio v = 3600-3300 cm™) crae GinbI CHMETPUYHOIO 3i 3CyBOM
MaKCUMyMy TIONNIMHAHHS 10 3423 cM™, o CBiUMTh PO Te, IO KOMIO3HUT 100pe CTPYKTYpOBaHHil
— TIOJIICUIIOKCAHOBI YaCTHHKH PIBHOMIPHO PO3MOJUICHI B CTPYKTYpl KOMIIO3HUTY, BOJHEBI 3B’SI3KH
rpynu R—O-H cranu MinHimmmm.
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Puc. 2. IY9-cnekmpu enokcuonux komnozumig: I — 6uxioHoco enoxcuownoeo nouimepy, 2 — 3
000A6AHHAM NOJICUNOKCAHOBUX YACMUHOK, 3 — 3 000A8AHHAM NOJICUNOKCAHOBUX YACMUHOK |

epagimy

B o6nacti 1800-1600 cM™ npodine cMyru 3a3sHaB 3MiH: iHTEHCHBHiCTh MHikiB 1742 Ta
1653 cm! mpaxTHYHO He 3MiHMIACK, TIPOTE 3MEHIIMIACH iHTEHCHBHICTH MiKy 1640 cM™ i 3HayHO
3MEHIIMIAch iHTeHCUBHicTh Tiky 1630 cM™. Cmyra 1184 cm™ He 3MiHmMmacs, a iHTEHCHBHICT
cmyru 1167 em? nemo 3pocma. Cmyrn 1049 i 1098 cm™! He 3micTimch, ane iXHS iHTEHCHBHICTH
3MeHIIMIach. MOXIIMBO, 1€ BKa3ye Ha HasBHICTb y KOMIIO3UTI JOJATKOBUX B3a€MOJINH MiX
KOMITOHEHTaMH TOJIIMEPHOI MaTpulll Ta (PYHKIIOHAJIbHUMH TPYIAaMHU MOTICHIIOKCAHOBUX YaCTHHOK,
0 MiATBEPIKYEThCA 3HUKHEHHAM cMyrd 1022 cm, ska HOB’s3aHa 3 KONMBAHHAM CIHPTOBOI
rpynu R—-O(H).
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Ilpu nomaBanHi 10 BHXigHOI cyMimn komoigHoro rpadity (puc. 3 (2)) B obmacti 3600—
3300 cmt BiI0YBA€THCS 3CYB CMYTH MOTIUHAHHS B 00J1IacTh MEHIIUX 4acToT 3 3450 mo 3423 em?,
BOHA CTa€ OUIBII aCUMETPUYHOI0. e BUKIMKAaHO MOCUIEHHSAM BOAHEBUX 3B’SI3KIB Ta 30UIbIIEHHAM
iXHBOT1 HEOAHOPITHOCTI.
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Puc. 3. IY-cnexmpu enoxcuonux rkomnosumie: I — uxioHo2o enoxcuonozo nonimepy, 2 — 3
dodasanuam epaghimy, 3 — 3 000ABAHHAM NOTICUTOKCAHOBUX YACMUHOK I epagimy

1

3’ ABNAIOTHCA TAKOXK A0AATKOBI Miku 3392 i 3560 cM™, 1m0 cBiuMTh PO POpPMyBaHHS HOBHX
BOJHEBUX 3B’a3KiB. B obmacti 1800-1600 cm™ ¢ikcyloThes cMyru, MoB’s3aHi 3 KONMBAHHAM
3B’s13KiB (pyHKUioHaMbHUX Tpyn RCOR, 3MiHIO€ThCS Mpodiab CMyTrH Ta 3’ SBISE€THCS HOBUH TMIK
1678 cm™, skmit mTOB’s3aHMiI 3 BaNeHTHUMH komuBaHHsMH C=0-38’s3kiB. Ilik 1653 cm?t
3MimyeTbest 10 1656 cM™, 110 iMOBIpHO OB SI3aHO 3 YTBOPEHHAM HOBMX 7-3B’SI3KiB 3 YaCTUHKAMU
rpadiry. B o6macti 13001000 cm cmyra 1167 em™! me 3minroeTses, a cmyra 1184 cm 3rmkae. 1le
10B’S3aHO 13 B3aeMoiero 3 rpaditom ectepuux rpym. Ilik 1098 cm™ scyBaethes o 1103 em™, mo
1moB’s13aHO 31 3MiHOIO cuiH 3B 13Ky rpyn C—O—C 1 C—O-H min BrimBoM HamoBHIOBaYa, IMOBIPHO,
3a paxyHOK aJicopOLiiHOI B3aeMO/ii.

[Ipu omHOYaCHOMY BBEJCHHI TIOJICUJIOKCAHOBUX YAaCTHHOK 1 KOJIOiZHOTO Trpadity
(puc. 3 (3)) no BuxigHoi cymimi B 06macti 3600-3300 cm™! BinOyBaeThCs 3CYB CMyru HOTTIMHAHHS B
00J1aCTh MEHIINX 4acToT 3 3450 10 3434 cM™, mpy bOMy BOHA 3aJIMIIAETHCS CUMETPUUHOK0. Lle
CBIAYUTH MPO OJHOPINHICTH 3B’s13KiB O—H mnpu nmeBHOMY IXHbOMY HOCHIJICHHI. [HTEHCHUBHICTH MIKY
3023 cm! 3HaunO 3MeHmyeThes. Lle BUKIMKAHO THM, Mo 3B's13kM =C—H po3Kpuianchk (BHACIIIOK
B3a€MOJIIi KOMIIOHEHTIB CHCTEMH B MpOIECI TBEPIHEHHs), IO MiATBEPIKYETbCS 3MEHIICHHAM
inTencuBHOCTI cMyrn 1640 cm™.,
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3minroeTses mpodins cmyru 1750-1600 cm™?, sika xapakrepusye ectepHy rpyny R—(C=0)—
O: CyTTE€BO 3MEHIIMINCH iHTEHCHBHOCTI MikiB 1653 Ta 1640 cm? (38’s30x C=C), BomHOUacC
3’sBUBCA HOBHHA Tik 1670 cM™. B ocHOBHOMY, Ile BUKJIMKAHO B3aeMoieio rpadiry 3 rpymoro C=0
32 paXyHOK BMHMKHEHHs (i3munHuX 3B’sa3KkiB. B o6macti 1200-1100 cm! BinGyBaroThcs 3minM B
ny6nerniit cmysi (1184 i 1167 ecm™): mix 1167 cm™ He 3MiHIO€TBCS, iHTeHCHBHICTD TIiKy 1184 cm™t
3pocTae Ta 3’SBISEThCS Iiede 3 Makcumymom 1193 cml. ImrencuBHicTs cmyrm 1100-900 et
(miku 1098, 1049, 1022 cm?), sixa Biamosinae BanenTHHM KonuBanHAM C—OR, 3MeHIIyeThCsa 3a
paxyHOK YTBOpPEHHS 3B’S3KIB 3 IMOJICHJIOKCAHOBUMH YaCTHHKAMHU.

CriexTpanbHi JaHi € TMOTYXHHM JKepesroM iHdopMaliii mpo 3MiHH, sIKi BiIOYBarOThCS 3
KOMITO3MITIHHUM MaTepiajJoM He TUIBKH B TIPOIIECl OJIepKaHHsS, a ¥ i Yac HOro eKcCIuTyaTarlii,
KOJIM Ti UM iHIII (DyHKIIOHAJIBHI TPYIH 3a3HAIOTh IEPETBOPEHD, 3HUKAIOTh, Y1 MOXKHA CIIOCTEpIraTu
MOSIBY HOBUX THITNB 3B’S3KiB. 30KpeMa, I MI€I0 BEIUKUX 3CYBHUX HaIPYyKEeHb y IIpoleci
XOJIOJHOTO TIACTUYHOTO 1e(hopMyBaHHS, MPU SIKOMY KOHTAaKTHHH TUCK aocsirae 3,2 'Tla, B o0xacti
3600—3300 cm™ BigOyBaeThcs 3CYB CMYTM ITOTJIMHAHHSA B 00JACTh MEHINMX dYacToT 3 3450 10
3387 cm?, Bona crae Gimpm cumerpuunoo (puc. 4 (2)). lle MOSACHIOETHCSA 36iMbIICHHSAM CHIA
BoHEBOTO 3B 513Ky C—OH-TpyT, iXHBOT OJHOPIAHOCTI Ta KidbKocTi. IHTeHcHBHiCTH miKy 3023 cm™
3a3Ha€ MOAAIBIIOTO 3MEHIICHHS, TOOTO BinOyBaeThcst po3kpuTTs =C—H-3B's13KiB.
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Puc. 4. I9-cnexmp enoxcuono-nonicuiokcano8oeo Hanoxkomnozumy 0o (1) i nicaa (2) naacmuunoi
depopmayii

B o6macti 3000-2750 cMv?  (BanmentHi komuBamHs —C-H-3B’a3ky, moB’s3aHi 3
pPO3TATYBaHHSIM Ta CTHCHEHHSM IOJIIMEPHOTO JIaHIIOTa) 3MiH He 3adikcoBaHo. B obmacti 1490—
1300 cm?, ska Bimmosinae nedopmariitnum konuBanasM C—H, 3miH Takox He 3adikcosano. Lle
CBIIYUTH MPO T€, IO MICHA IUIACTUYHOI Aedopmarliii He BIIOYBAa€ThCS JASCTPYKIII MO HUX Tpyrax
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noyriMmepHoro JjaHiora. [I[pakTHYHO HE CHOCTEPIraloThCs 1 3MIHM B IHTEHCHBHOCTI Ta TOJIOKEHHI
cmyru 3 mikoMm 1742 cm, sxa xapaxrepusye ecteprny rpyny R—(C=0)-O. Bce ue Bkasye Ha
BIJICYTHICTh XIMIYHOI Ta ()13MYHOT AeCTPYKIIi (PYHKIIOHAIBHUX T'PYI, 1[0 € OCHOBOIO MOJIMEPHUX
JIAHITIOT1B MaTPUIll KOMIIO3UTY.

B nepmomy ay6meti (1184, 1167 cm™) mpodins cMyr 3MiHIOEThCS, IMOBIpHO, 32 PaXyHOK
YTBOPEHHS JOAATKOBUX IMOBEPXHEBUX 3B’SA3KIB 3 TUTAHOM. Bi0yBaeThcs 3pOCTaHHs IHTEHCUBHOCTI
cvmyra 1049 cmt. Moxnuso, 1e mos’s3aHo 3i 36imbmeHHsM KimbkocTi rpyn C—O, Si-O B 30Hi
B3aeEMOJIii 3 MeTaJloM, TOOTO YTBOpPeHHsM jaoaatkoBux 3B’s3kiB C—O---Ti, Si—O---Ti. Kpim Toro,
3’ ABNIsIETHCA caabka cmyra 3 mikoMm 880 cm™, ska Moxke 6yTH OB’ s13aHa 3i 3B’ 13k0M Si—O---Ti.

BucHoBku

1. B mpomeci TBEpIHEHHS YTBOPIOEThCA EMOKCHIHUN momimep, B [YU-cmekTpi sKoro
3'SIBJISIIOTHCS] HOB1 CMYTH, 1110 BIJIMOBIIAIOTh 32 BaJICHTHI KoyiMBaHHs BTopuHHUX OH-Tpym, BajieHTHI
konuBanHs CH-rpyn npu noxsiiiHomy 3B'13Ky =C—H, a Takox 3’sBisieThbcsl ecTepHa rpyna R—
(C=0)-0, sixa ommcyetses TppoMa 3B's3kamu: C=0, C—0O, C—OR1. EctepHa rpymna € xapakKTepHOO
JUISL TAHOTO TOJTIMEPY.

2.Ilpu nomaBaHHI TIOJNICHJIOKCAHOBHX YACTHHOK, SKi PIBHOMIPHO pPO3MOIUISIOTECS B
CTPYKTYpi KOMIIO3UTYy, BOIHEBiI 3B’s3ku rpynu R—O-H cratore wminnimwmMmu. e Bkazye Ha
HAsBHICTh y KOMIIO3UTI JOJATKOBHX B3a€EMOJIM MK KOMIIOHCHTaMH TOJIMEpPHOI MaTpHuill Ta
(GyHKLIOHATTBHUMU TPYIIaMH M0JIiCHIOKCAHOBUX YaCTHHOK.

3. [Ipu moxaBanHiI KonoinHOTrO rpadity GOpMYyHOTECS HOBI BOJHEBI 3B’ SI3KH, HEOAHOPIIHI 3a
CBOEIO CHWJIOIO, IO MPHU3BOJIUTH /O TOCIAOJICHHS OJHOPIAHOCTI YNAKOBKU JIAHLIOTIB MaTpHII.
B3aemonis 3 rpadiTom ectepHux rpym 3MiHIO€E crii 3B’ 3Ky rpyn C—O-C 1 C—O-H.

4.Tlpu omHOYACHOMY BBEICHHI IOJICHIOKCAHOBUX YAaCTHHOK 1 KOJIOIAHOro Trpadity
BiOyBaeThCcsl mocuieHHs: 3B s3kiB O—H 1 mokpamensns ixHboi omHOpigHOCTI. 3B's3kum =C—H
PO3KpPUBAIOTHCS BHACIIIOK B3a€MO/Ii1 KOMIIOHEHTIB CUCTEMH B Ipolieci TBepAHEHHs. BinOyBaeTscs
B3aemois rpadity 3 rpynoro C=0 3a paxyHOK BUHUKHEHHS (i3u4HMX 3B’ s13KiB. KibkicTs Tpyn C—
OR 3MeHITyeThCS 32 PaXyHOK YTBOPEHHS 3B’ S3KIB 3 MOJTICHIIOKCAHOBUMH YaCTHHKAMH.

5. BHacnigok minactuuHoi nedopmariiii He BiOyBaeThCs XIMIYHOT 4d (pi3MYHOI JECTPYKINT
MOJIIMEPHUX JIAHIIOTIB KOMIIO3UTY, MPOTE CIIOCTEPIra€ThCs MEPEpO3MOIiT BOJHEBHX 3B’S3KIB B
Horo cTpykTypi 1 (hi3UYHUX 3B’SI3KIB 3 HAMTOBHIOBAYEM, a TaKOXK 301IbIIYEThCS KUIBKICTH 3B’ SI3KIB,
SIK1 BIJITIOB1IAFOTH 32 aJre3it0 10 TIOBEPXHi TUTAHY.

Ilpusedenvl pezynomamol ucciredoganuti memooom HK-cnekmpockonuu usmeHeHuss Xumuieckozo
Cmpoenus U npupoobl XUMUYECKUX C853€ll INOKCUOHO-NONUCUTOKCAHOB8020 HAHOKOMNO3UMA C NOBBIUEHHOU
aoeesuell K mumanosvim cnaasam. Ilokazamo, umo 6 pesyibmame NIACMUYECKOU Oepopmayuu He
APOUCXOOUM  XUMUYECKOU UnU (Qu3uueckol O0ecmpyKyuu noauMepHulX yenell KOMNo3umad, O0OHAKO
Habnodaemces nepepacnpeoeieHue 80O0OPOOHBIX C853ell 8 €20 CmpyKmype U @Qu3uueckux ceszelli ¢
HanoIHumenemM, a mMakdce YBeIUdU8Aemcs KOIUYeCHB0 C6s3ell, KOmOopble Omeeuaiom 3a ao2e3uio K
NOBEPXHOCMU MUMAHA.

Kniouesvie  cnoea:  >noKcuOHO-nOMUCUNOKCAHOBbIU  Hanokomnosum,  HK-cnexmpockonus,
CMpPYKmypa, meepoas cCMasKka 0Jis X0I00H020 NAACMUYecK020 0ehOpMUPOBarUs, a02e3Usl.
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Boinyck 21. [IOPOHOPA3PYIIAIOLUIMY U METAJIOOBPABATBIBAIOIIIMHA HHCTPYMEHT — TEXHHUKA
U TEXHOJIOI'UA ET'O U3I'OTOBJIEHHUA U IIPUMEHEHUA

V. S. Havrylova, E. O. Pashchenko, S. V. Zhyltsova, S. M. Ostapiuk
INVESTIGATION OF THE FORMATION OF THE EPOXY-POLYSIYLOXANE
NANOCOMPOSIT STRUCTURE BY THE INFRARED SPECTROSCOPY METHOD

The results of a study of the chemical structure changes and the nature of the chemical bonds of the
epoxy-polysiloxane nanocomposite with enhanced adhesion to titanium alloys with the introduction of
particles of a modifying additive and highly disperse antifriction filler, and also under the action of large
shear stresses during the cold plastic deformation are presented. These studies were carried out by IR
spectroscopy. It is shown that the chemical or physical destruction of polymer chains of the composite does
not occur due to the action of plastic deformation. However, redistribution of hydrogen bonds in its structure
and physical bonds with the filler is observed. The number of bonds that are responsible for adhesion to the
titanium surface is increasing.

Key words: epoxy-polysiloxane nanocomposite, IR spectroscopy, structure, solid lubricant for cold
plastic deformation, adhesion.
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