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MHUKPOCTPYRTYPA IIOJUMEPHBIX IEIIEN
I PEJIAKCAITUOHHBIE CBONUCTBA IIOJIUBYTAJTUEHOB

MeTogaMm MeXaHWIECKOHR ¥ CTPYKTYPHOU pelaKcammEd HONydeHH JAHHBIO
0 peJaKCamEOHHBIX IEPEXORaXx B HOAAOyTafHeHaX ¢ Pa3IATIHOM MHKDOCTPYK-
Typoit. BoisicEeEa poab mochefHel B pelaKCANHOHBEIX ABIGHHAX NOXROYTa-
nmeHoB, Bamanme 14-yuc- m 1 4-Tpanc-3BeHbEB Ha HX CBOHCTBA HPAaKTHYOCKE
HACHTHYHO, BBefieEHe B HOJHMEpPHYI0 Ielb BAHANOBEIX {,2-3BeHBEB CYImIECT-
BeHHO H3MeHSET PeJaKCANHuoHAOe MOBOAeHNe NoamMepa. IIpm aroM moBEIImaeT-
cA TeMImepaTypa CTeKJOBAHHA H PHOPIHA AKTHBAIMH, BO3pAcTAalOT TeMIepa-
TYpHL IEePeXOA0B W HEPTAM AKTHBAOHE MeNJIeHHHIX (PH3MIECKHX NPOLEccOoB
peJaKcanun, H3MEHSOTCSL JHePTAd AKTHBALAY CBePXMe[IeHHOr0 A3myecKkoro
mponecca penaxcanmn, Nuas moaufyragmeHoB, HMelOMAX B HeNAX 1,2-3BeHBA,
XapaKTepHO HOABJEHE® MeJKoMacmTaGHOTO mponecca pesaKcamdd, OTCYTCT-
ByOImero y moxabyraguenos ¢ 1,4-yuc- @ 1 4-rpanc-3BeHBAMH,

Xora B momumepaEIX nemax momuGyraguenos (IIB) pasamgEsix Mapok
XMMHYecKUil cocTaB moBTopaloinerocs 3seHa opumHakos (C.He), murpocrpyx-
Typa UX PasiaWdHA, YTO NPABOAAT K PA3IUIHEIM (PU3AYCCKUM M XHMATECKEM
ceoiicteaM 1B, momyueHHBIX pasHBIMM MeroflaMu cuHTe3a. M3BecTHO, ITO B
memsax IIB Berpewalorea AmmEeiinbie ylic- M TPaHC-3BeéHBA U Pa3BeTBICHHLIE
1,2-3BeHBA B KadecTBE 3JIEMEHTOR MUKDOCTPYKTIYPHL. B craThe amamusmpyercs
BIMAHRAEe MHKPOCTPYKTYDPH IIB Ha pellakcanmOHHBIE HPOILeCCH! U BHIACEAETCA
IpAPONA 9TOr0 ABJEHHA.

B moaumepax riaaBHHIM PeNAKCATMOHHBLIM IIEPEXOMOM ABJAETCS CTEKIOBa-
Hue (¢-Iepexof) ¢ OCHOBHOM XAPAKTEPHCTHKOM ero — TeMMepaTypPod CTeKio-
Bauus T.. Bamuo momuuUTE, 910 T4, KAK M TEMIOEPATYPHI APYIUX PeIdAKCAIE~
OHHBIX mepexofoB T';, 3aBUCHT OT BPEMEHHBLIX PEXHMOB MCIBITAHWH: BpeMeHN
Habmomenna T (pedaKcamua HaOPAKeHHM), YACTOTH AeopMaIiuy v I CKOpO-
cru HarpesaEna w. IlosToMy TeMmeparypsl pelaKcaMOHHHIX IEPEXONOB, MO~
JNydYeHHSIe PABNMIHLIMI METOJAMH ¥ NpPH PasidIHBIX T, V I W OKA3HIBAOTCR
pasnuaabiMu. Y1066 clenath comocraBumbiMa uaMepernua Iy, I'; pasnmuaasiME
MeTOfaMM, BBOTATCA JKBHBAJCHTHBIC BPEMEHH PEIAKCAIMHE T GACTOTA Voxn M
CKOPOCTE HATPEBAHUA Wy [1, 2].

Ilpaxkruteckn GONBIMHHCTBO PEKHMOB HCIBITAHUNA B JaGOPATOPHBIX YCIO-
BHAX GAIW3KA K Tak Ha3biBaeMBIM CTaHAApTHEIM [3] ¢ BpeMemeM pelakcaruu
1"=3-10% ¢ n sxBmBameHTHBIX eMy v°'=0,53-10"* I'm (gua kpymmEOMacmiTaG-
HEIX nepexomos (o, A, §; w ap.) m v**=0,53-10"° I'm (mn1a MenxoMacIITaGHBIX
nmepexofoB v, B, 6. m 1p.), a Taxme wT=2 K/Mun 111 Bcex mepexomoB.

B caydae crekmoBaHEA B ONBITAX II0 pellaKCAOUy HANDSKEHUSA HPH Pas-
JIUYHBIX TeMIeparypax BpeMeHu pelaKCAlUd BeJIHIMHE T°° COOTBETCTBYeT He-
KOTOpas cTaHJapTHAsg TeMIeparypa Habalogenus mpomecca I'=T.. B cayzae
AUHAMUYECKUX TEePHOAMIECKHX PeKUMOB IpU v=v°" HaOIIOJAETCa MAKCHMYM
MeXaHHIeCKUX MM AUNEKTpUIecKHX mnoreps npu Temmeparype T,=T.. Ilpn
CTPYKTYPHOIl pejlaKcanMU Ha TeMIeparypHoil 3aBucuMocTE (Koadduruenrta
TEIA0BOT0 PACLUKDEHMH, TeIlIOeMKOCTH) OpH w=w" UMeeTcs CKAYOK IPH
Toit ke TeMueparype T..

Iast yue- n tparc-11B, ve comepxamiero 1,2-BUEUIOBHIX 3BeHHEB, TeMIepa-
Typa CTeKIOBaHKHA OfMHAKOBa u npefeasHo HEska ' (T.=—110°) [4]. Ilpu-

1 TeopeTHdeckHe pacueThl [5] MOKA3HIBAIOT, 9TO CAEAyET BCe JKe OMAKATH HEKOTOPO~
TO pa3imuda B TAOKOCTH Memeit 7paemc- m yuc-IIB, O 3KcOepEMeHTaNbHO pasEEOa B T
9eTKO He OGHADY KeHa,

1436



T
7/
A//
/7
/g
=50 F D}/g
o1
a2
e]J
x 4
i ]
50 00

[12 - 38ew64] %o

Prc. 1. 3aBacaMocTs TeMmepaTypH crekaoBamdsa IIB pasamauEOli MAKPOCTPYK-

TYpH OT cofiep:kanmms 1,2-aeemner mo mammeiM pabor [6] (7), [7] (2), (8]

(3), [9] (4) m macroameii pabotst (5). llltpuxoBas KpABaA — AEHEHHAA SKC-
TPORONANEA 8aBUcAMOCTE 7. OT cofiepkanmA 1,2-3ReAneB

CYTCTBHe ke BHHIJIOBHIX 3BeHBbeB 1,2 cunbmo mosnimaer T. [6, 7]. B paGore
[6] aBropsr mamepamz 7. wmeromom [JCK ¢ pasnmasHeIM comepsraHueM
1,2-3sernes (or 8 mo 99%). Tlonmmepsr umenu M,>5-10* um ysxoe MMP
(M./M,<1,1). Usmeperns T, DPoBOTUIA IPH CKOPOCTH HATPEBaHHA OT 5 [0
20 K/mu=n, a pesymprats skcrpamommpoBaiu k w—0. Daxruweckn momydeH-
meie T coorBercrByoT w1 K/MuUH u, ciiefoBaTensHo, GINSKA K CTAHAAPTHBIM.

Ha pume. 1 npusemens: mammsie paGor [6, 7], kpoMe Toro, gaEHBIE JIAA
opoumuimressoro CKB (T,=—50°) ¢ 66% 1,2-3BeEbeB w Hamm JaHHBE KaK
maa CKB (T.=-55°) ¢ 51% 1,2-aemne, 21% 1,4-rpanc-, 28% 1,4-yuc-
spenses, Tak u gaa CKO (T.=—107°) ¢ 2% 1,2-ssemnen, 6% 1,4-rpanc-,
92% 1,4-yuc-ssennes [2]. Ilo mammem paGorsr [8) (Merox JICK, w=1 R/
/mun), gaa CKJ ¢ 10% 1,2-3semses T.=—103° torma kax B paGore [9] musa
IIB ¢ 8% 1,2-sBennen mpuBopurcsa sHavedune I'.=99°. Ua pue. 1 cregyer, aro
mnxa [IB npepearso nmskoe 3madenme 1.=—110° a npep;eJmHo BBICOKOE
T.=2°

Ha remmepaTypy CTeKnoOBaHHA MOLYT BIHMATh KaK BHYTPHMOJIEKYIAPHBIE
B3AaEMOLEHCTBHA B caMoil MONUMEPHOR Nemm, oNpefeNfAilAe BHEYTDeHHee
ppauteane (rEGKOCTL TOAUMEPHOI Memm), Tak U MOJNeKyAADPHEIE B3aMMOJeli-
CTBHA, XapaKTepH3yeMble ILIOTHOCTHIO DHEprumu Koresuit. BosHmRaer Bompoc,
B 4eM NPHINHA HaMeHenms [, ¢ M3MeHEHHEM MEKPOCTPYKTYDPBL no.nnmepnmx
Iemeit A4 OJHOTO M TOLO e MOTHMEDA.

Mannbie paGorsr [7], B Koropoit wayzamacsk sasmcuMoctb 1. IIB ot comep-
SKAOHHA B DOJUMEPHOM mem: 1,2-3BeHBER, CBHETEABCTBYIOT O TOM, 4TO MHKpO-
CTPYKTypa He BJIHMSAET Ha INIOTHOCTH JHEPrHH KOTE3MH M, CIe0BATeJIbHO, Ha
MeRMOJIeKynApHble B3amMofeidcTBusa, OTcoga MOMKHO CellaTh BBIBOJ, 4UTO
HabaogaeMasa 3aBUCHMOCTh I'. OT CTPYKTYDHL cBA3aHa He ¢ MEXMOJEKYJAp-
HHIMHU B3aumMOfieficTBUAME (sHepreTmuecKHM (PaKTOPOM), & ¢ U3MeHeHHEEM Xa-
paKTepa BHYTpeHHEr0 BpAIIeHMA B IeNAX, BHOCHMBIM DPHCYTCTBHEM
1,2-3Bennes, T. e. rHOKOCTHI0 Menu (9HTpommitaeiM ¢arropoM). [Ipyrue dax-
TODHI, TAKHe, KAK KPUCTAJIN3ATUA U CTEPEPeryAAPHOCTh, B HCCAeAYeMEIX II0-
anbyragmeHax orcyTcrByoT. CaefoBaTenbHO, MPEPOJA BIAMAHUA MEKPOCTPYK-
rypel IIB ma T, menukxoM sETponuitHas.

Taras me cuTyanma BoSHAKaeT U B Apyrux caydaax. Hampumep, B momu-
oxcaramax [10], pasamuaomuxca aKTHABHBIME 3aMectuTensMu, T, pacreT ¢
yBeJIMYeHNeM pasMepa 3aMecTHTeldsd: Ui NonmoKcatama I.=-—71° a masa
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monu-3-repr-6yrunokcarana I,=—4°, Ilpm 3ToM ILIOTHOCTH 3HEPTMH KOTE3HH
ocTaeTca NPAMEPHO ONMHAKOBOH. [Ipyrum mpumepom sBigerca cHukennme T
OpE mwracTuuKanud. XOpomInM IUIACTH(QHUKATOPOM ABJAETCA O0BITHO HUM3KO-
MOJeKYJIAPHBI DPAcTBOPUTENb, [0 MEHMOJEKYIAPHOMY CHJIAM pPOJCTBEHHBIM
camomy moammepy. IloaToMy caemyer ommmarh, 970 mAacTUQHUUPOBAHHBIA U
HEMIACTH(QUIUPOBAHHON MONUMepH OYAYT XapaKTePH30BATHCA TeM 3Ke Merk-
MOJEKYJIAPHEIM B3aUMOJeicTBIEM.

ITo Kaprury n CmomuMcromy [11], pacmpocrpameHHOil, HO omNGOYHOMR
TOUKOH 3peHHA Ha NPHPOAY cHMkeHWA I, OpH BBeJeHHM MIACTHOUKATOPA AB-
Iferca OpeficTaBlIeHNe O TOM, ITO MaJjble MONEKYJIsl miacTudgmraropa, pacmo-
JIarasgch MEMXAY MaKpOMOJeKyJIaMH, Pasf{BUrAOT MX H 9THM YMEHBIIAIOT Me-
MOJIEKYJIApHOEe B3aUMOMeHCTBUE. YMeHbIIeHWe j;Ke 9JHEPruum BaamMofeiicTBHA
OPHBOAMT K yMenbImenutw Baskoctm M I, OnEaro camsbrit myqmumit nnacradu-
KATOp 9TO TaKoM, KOTOPHI Hamaydymnm o0pasoM pacTBOpseTcd B IoXHMepe.
Taxgm HAeaNbHBHIM MIACTAPHKATOPOM MOKeT GBITH THAPHPOBAHHLIA MoHOMeD,
AuMep Wau TpuMep moaumepa. fcHo, uTo B TaxkoM pacTBope HIOJHMepa MerK-
MOJICRYJIAPHEE B3aMMOCHCTBEA MEMXAY LeNAMU U MONEKYyJaMH pacTBOpHTe-
A OpaKTHIeCKH OfmHAKOBHL [losToMy cHmKeHHe BssKoctu u I, mpu BBefe-
HUE IIacTHUKATOpa CBSA3aHO ¢ U3MeHeHHeM TeOMEeTPHH PACIIONOKeHH MaK-
POMOJEKYN B cucTeMe moaumep — mractagurarop. TekydecTs cHCTeMbl HOBBI-
maeTcd He TONBKO HOTOMY, YTO HAPAXY € TPOMO3AKHME MAKDPOMOJEKYIaMU
HMeIOTCS JerKo MMOABUIKHBIE MOJEKYJH IUIacTH(MKaTOpa, HO U HOTOMY, UTO
H3MeHEHHE PACIIOMOMKEHUS MAKPOMOJEKYJ B CaMOM IOIHMepe reoMeTPHIecKH
Gollee 3aTPyQHEHO, 9eM B CIydae, KOrJa OHM HAXOJATCA B cpPefe MaJbIX MOJe-
Kya. Ecau xe Momexyasl miacTu@uraTopa XHMEYIECKU CBA3ATH ¢ MAKDPOMOJe-
KYJMaMH, TeKy4ecTh cHCTeMbl He IOBBIMAeTcA u cHmeHusa I, He MPOMCXOmMT.

Hapsagy ¢ paccMoTpeHHBIME, HAGMIOZAITCA clydam moBemmenzA 7', m3-3a
YBeJINYeHNS MERMONCKYIAPHKNX B3aWMOMEHCTBUH (INIOTHOCTh SHEPTMH KOre-
smu). Hampumep, 3T0 OTHOCHTCA K CONONMMepaM, CHHTE3NPOBAHHBIM W3 He-
MONAPHHX K TOJAPHBIX MOHOMePOoB. B GyTajieH-HUTPHUIBHHX COIOJUMepax
(CKH) ¢ yBeauueHHeM 9YHCIa MOIAPHHIX AKPUIOHUTPHIABHBIX 3BeHBbEB BO3HH-
KalT JOKaIbHbE [UIOJIb-THOOIBHBIE B3aUMOMEHCTBHA MeEHAY GOKOBBHIMH
rpymmamuy —CN cocepamx maxpomomerya [2]. Bece CKH cumratorca arakra-
YeCcKUMH IOAuMepaMi, BKaodasg u aTakrudeckmii 1IB mapxu CHB. 3pecs oc-
HOBHHIM (PAKTOPOM MOBRIOICHHA TEMIEPATYPH crexkposagusa or I,=~—50
(CKB) mo —10° (CKH-50) u sarem mo 72° (IIAH) cramoBuTcs yBeaumyeHue
MEeIKMOJIeKYASIPHOr0 B3aMMOAeHCTBHA (dHepreTHueckas mpupona adderra).

[ns BRIACHeHHA BANAHHA MHUKPOCTPYKTYDPHI HA ApYIHWe pelaKcanuoHHEHIe
nepexopsl (TaGamma) nposefenst uccaeposamma Asyx IIB (CKHJ], CKB) wme-
TORaMH pelaKcanumoHHoi cnekTpoMerpun [1, 2, 12]. ITo mamanm UK-cnexrpo-
cxommn nemux CHJ comepsmanm 929% 1,4-yuc-, 6% 1,4-rpanc- u 2% 1,2-
asenbes, a nenu CKB — 28Y% 1,4-yuc-, 21% 1,4-rpanc- uw 51% 1,2-3Bennes.

Jlns Gonee dweTKOoro BHIABIEHHS pENAKCAMOHHEIX IIePEXON0B OCHOBHBIE
HCCMEe/IOBAHAA NPOBORMAM Ha CHaGOCIKTHX DoANMepax (ByJIKaHU3AMHA C
2% cepbl WO CTAaHAAPTHO! TEXHOJOTMH) JJA HPUNAHUA YOPYTHX CBOKCTB 06-
pasmaM, a B OTHeABHEIX CIYYIafAX NPOBOJUIM H3MEPEHHsA HAa HECIIHTHIX HC-
xommabix IIB. Penaxcammommsie cpoitctBa IIB m3aywamm merogamu MexaHnmie-
CKOHM ¥ CTPYKTYPHOIL pellaKCamui.

W3 usorepM penakcamum HampsiKeHHA IpM PA3HBIX TeMOepaTypax B HH-
tepsaie or —50 go 300° GUIH MONMYYeHBI HENpPepHIBHEIE H AUCKDETHLIE CHEKT-
pH BpeMeH penakcanmu T [1, 2], a TreMmepaTypHBIe 3aBHCHMOCTH HX B appe-
HHYCOBEIX KOODAMHATAX IO3BOAWIM MIA KAKIOr0 PeNaKCAIHMOHHOTO IePeXoma
HalTH IpefsKCOOHeHMMANbEbI Koapumument B; m smeprmio axrusammm Ul
N3 Bcex peaakcamMOHHBIX IEPEXOJ0B TOJABKO OCHOBHOM HPOIECC CTEKIOBAHUA
o H I[OHOHHHTG.HBHBIﬁ [0 xapaKTepnayloTc;I 3aBHCHMOCTBIO :-)Heprnﬁ aKTHBa-
nun U, m U, or TeMneparypsl ¥ qacrorsl (Tabauma) smagenns U, u U, mpu-
pemensl gag v=1 I'm).

Us pmHamMM9ecKUX HCHBITAHUI METONAMH CBOOOTHBIX 3aTYXAKMMX KOIe-
Gammii (HA TOPU3CHTAIBHOM M BeDPTEKAIBHOM KDYTHJIbHOM MAATHAKAX) HOJIY-
9eHBI CIEKTPH BEYTPeHHero Tperusa (pue. 2—4).

Haxpgeiii MakCHMYM K COOTBETCTBYIONag eMy TeMmepatypa mepexoma T
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XapakTepuCTUKH PeAaKCAHOHHMX Dpomeccos noambyragmenos CKB u CKJJ

| Bunec . KILx B, ¢ . KIDK
Toomme | (£20%) |08 dtoms D (uboy) |4 iwoms £P|  Tpupona pemarcanmommux
MepexX0fEl mepexonon
CKB CKX

B 2-10-13 3 2-10-13 32 BpamaTtenbEas  OOABHMKHOCTH

B4 2-10-13 39 2.10-13 38 rpyna —CH,

o 5.10-12 51 5-10—12 39 CerMeHTANBHAA MOJBHKHOCTD

oy 5-10—12 54 5-10-12 43

oprv=1Tg

15,523 1-10-10 51,5 - - Pacmap JoKaNbHBIX PHIHICCKAX

s 1.40-14 63 1-10-11 63 y3II0B

A 4,8.10-8 50 1,1.-10-¢ 26

A7 4,0-10-7 50 8,0-10—+ 26 Pacoag MmErpoo6beMabix Pusn-

Ay 1,1-10-¢ 50 4,0-10-3 26 YeCKAX VY3JI0B pPa3IMIHBIX

A2 4,2.10-¢ 50 8,7-10-3 26 THIOB

;:s %,g 18‘: Sg s 7,9-10-2 26

4 ,3- 10— 76, - -

s, 7,0-10-14 119 6,6-10—14 119 Pacmag XHMHYeCKHX  y3.10B

Os, 7,0.10-14 126 6,6-10-14 126 BYNKAHA3AIHOHHON CeTKH

d¢ 3,3:-10-14 139 3,3-10—14 136 Pacmag crabeix ceaseit C—C B
IOJAMEPHEIX Iemax

W 3,0-10-7 85 1,6-10-2 47 IMopBM:KHOCTH YIACTKOB BYJIKA-
HA3AAOHHON  XHMHUYECKOI
CeTKH

XapaKTepU3yIoT TOT W WHOK pellaKcamHOHHEBIN Iepexof. I'masHBIN o-MakcH-

'MyM H8 Ka)KOOM CHOEKTpe BHYTDEHHET0 TPEeHUA OTHOCHTCA K 3aMOPAKMBAHUI0
CerMeHTalbHOM HmoNBMKHOCTH (cTeriosanumo). HaGawomaercs Taxske BTOpPOM
COTMEHTAJBHEI o,-Iepexof, OaM3Kuilt k ocHoBHOMY. Pacmenienme ma pgBa
mepexofga Ha(awgaeTca M AN HA3KOTeMiepaTypHoro p-mepexoma (P u f.),
OPOUCXOMTEHIEe KOTOPOTO, KaK M3BeCTHO, cBA3KIBAOT B IIB ¢ KomeGarenbHo-
ppamatenbapiMa geuskenuamu rpyan CH, B ocHosmoi nemm [11]. IIpuunma
pacmennenus B- u o-mMepexofoB HeogHOKparHO ofcy:xpanack [14] u cBasama
¢ NpeAmoIoKeHHeM O CYH[eCTBOBAHUM aMOPPHBIX CTPYKTYD EBYX THHOB.

Kaxk BugmEO (puc. 2—4), MUKPOCTDYKTYpa He BIHAET HA TeMIePaTypsl f-
¥ Pi-IIepexof0B, HO CHUJIbHO CKA3BIBAETCA HA TeMmeparype crexiaoBaHHA 7.,
0 ueM peyb HIJIa B HAYAJle CTATHH.

Brmre o- u ¢,-mepexofoB B 06IacTH BEICOKOH 3JTacTHIHOCTH HAGIIOfaeTca
PAJ U3BeCTHHIX ANA 3IACTOMEPOB pelaKcamuoHHHX mepexomoe [1, 2, 12, 15].
Nx mpearuduUKamuio MOKHO IPOUBBECTH, PACCIHTAB TeMIEPATYPHI pelaKca-
MEOHHEIX mepexofoB T'; mo yparHeHHIO

To=U2,3klg——,
2nvB;
rjie pelaKcaHOHHBIE KOHCTAHTH B; m U; B3ATH H3 JaHHHIX [0 PeIaKCAUH
Hampaenua (Tabiuma), a 9acToTa v YKA3aHA Ha CIOEKTpax BHYTDPeHHEro
tpenna. IIpm pacuere creayer HMeTh B BHAY, YTO HJIA MeIKOMAacIOTaGHBIX
mepexomos (B, 8s, wns m Ap.) Ci=1, a mua KpyuEOMacmTaGHBIX (o, A u ;)
mepexofos C;=10 [16]. Bce paccuuramnsie T; COOTBETCTBYIOT MaKCHMyMaM
HA cHOeKTpax BHyTpeHHero tpeHus. Mssecro, uto B ommmaume or CKB CH]JI
KpHCTALINayeTcA OPE HESKUX TeMmeparypax [17]. MakcuMambHAA CKOPOCTH
KpucTaanusamuu coorBercTByer I',=—060°, a uMerHO 3TOit TeMmepatype cooT-
BETCTBYeT MAKcHMyM A, Ha cumekrpax CHI (pmc. 3, 4). Ipyroe oramdaue cBs-
sano ¢ MakcuMyMoM pns ¥ CHB (2] u orcyrerBmem ero y CHJI. 9ta ocoGen-
HOCTh peJaKCAalUOHHBIX CBOIiCTB 00BACHAETCA B3auMofelicTBueM OGOKOBBIX
rpynon —CH=CH,, oGpasyromux JjokaibHsle (H3UTECKNe V3R MEKAY MaKpo-
Moxekynamu. Temmeparypa Mms-IIepeXOfa COOTBETCTBYET pachajgy 3THX Y3JOB
IpE HATpeBaHHU. B oramume OT 3TOro JPyroifi MemKOMACIITAGHBIM Ns-Tepexoq
Habuatopaerca y oGoux I1B, Tax kax sToT mepexon cBA3aH ¢ paclagoM AHIOIb-
OUMOMBHBIX JIOKAJBHBIX (PH3NTECKHAX Y3I0B, 00Pa30BAHHBIX B3aMMOJeHCTBHEM
BHYTPEMOJEKYIAPHO TIPHCOETHHEHHON CePbl PN BYIKAHM3ANUM,
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Pmc. 2. Coexrph BEyTpeEHero Tpemms cmateix (2% S) CHJ
(1) = CKB (2), moiydYeHHEIe HAa BEPTHKAJIBHOM KPYTHILHOM
MaAgTHHKE

2

Puc. 3. Comexrprt Tpennma cuarteix (2% S) CKI (I) a CHB (2),
NONYIeHHBI® HA T[OPH30HTAILHOM KDPYTHABHOM MadgTHHKe (Ha
ofpasmax ¢ MoJuGIeHOBOM MORIOKKOI)

Oriuave B MEKDOCTPYKTYDe CKA3EIBAETCA W Ha HECOBIAJEHWH TUCIA A-Ie-
pexomoB U ux Temmeparyproro monoskenus y CHIA u CKB. 9tm peraxcanuor-
HEIe TPOLmecchl 00BACHAITCA PAcHafoM YIODAFOYEHHEBIX HANCETMEHTAJIBHBIX
06pa30BaHKil, UrPAOIIEX POIb MHUKPOOOBEMHBIX (H3MYECKAX Y3IOB MOJEKY-
JAPHOU ceTEM (PAYKTYAMUOHHOrO NPOHCXOMJeHUA. PasiuaHag MUKDPOCTPYE-
Typa 06ouX DOIHMMEPOR MPHBOTUT K oGPa30BAHUIO PASAUIHBIX 0 BHYTpPeHHEH
CTPpYKType (m3HIecKHX A-Y3/I0B ¢ pPa3nuM4HBIMH BpeMemamm xusuu. (QGpamia-
er Ha ceba BEmManue (TabumMia) ¥ cYIMECTBCHHOE DA3iHive HHEPrUil AKTH-
sanuu A-iporeccos y CKJ] m CHB (26 u 50 x/{:x/Mons).

Baskoe TeueHme HecIHMTOr0 HOJEMePa ONpefelifiercA paspylleHueM ¢Qu-
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Pne. 4. ComexTp BEyTpeH-
Her0 TPEHHA HECIIETOTO
CH]I, wDoayweHHHI#T Ha
BePTHKAJNBHOM KpYTHIb-
HOM MasgTHHKE

Prc. 5. Temmepatypusie
3aBHCHMOCTH TeIII0eMKO-
cta Cp comrteix (2% S) 177y
moanbyragmenos CKJT (1)
r CKB (2) mpm ckopocTH

HarpeBaHus w=4,2 K/Mun J
(T<0 °; 7 w=3 K/mMan
(T>0°). Kpmmaa 1 cme- 7 k-

mera Ha 0,5 Iim/r-K o1-
HOCHTOJIBHO KPHEBOil 2

.

-0 - T, 0

Pre. 4

Cp Aaue/r-K
KB
2,5

2,0

1,0 -

4 BBICOKOMONEKYIAPHBIE coemuHeHMA, N 7 1441



SHYECKHX Y3JI0B MOJNEKYIADHOHX CeTKM, T. . A-IpomeccaMu, HAGIIOaeMbIMI
OpH TeX ke Temmeparypax 7; KaK B CHINTOM, TAK M B HeCUIHTOM IOJHMepe.
TloaToMy caefyeT GRWATH, UTO DHEPris AKTHBAIUEU IIPOIecca BA3KOro Tede-
HEA GyleT Ta jKe, 9TO H IIA A-IPOIECCOB pelakcanun. UMeoinquecs maHHble
maa CKJ] [18] maror gna Baswkoro tTeuemua U,=23,5 w/;x/moxs u mas CHbB
[19) U,=45 x]{sx/monb. OTH maHEBe GIM3KA K SHEPrUM aKTHBALHAM A-Ipomec-
co. TakuMm obpaszoM, Mukpoctpykrypa IIB cymecrBerHo BimAer Ha Mefilen-
Hble QU3uIecKHe MPOHECcCH peaKCAlui U BA3KOE TeIeHUE.

K xumuueckmm mpomeccam penakcamui oTHOCATCA Os,=0s, X Oc-BBICOKO-
TeMIepaTypEble Nepexo/sl. Ilepseie fBa HAOMIOJKAKTCA AJAA KAYTYKOB, CIIH-
reix cepoit [20]. Ilpumato caurars, uro Os-Mepexon CBA3aH ¢ pacHafoM Mo-
IucyAbQUARBX, a 05, — ¢ pacmajgoM MOHOCYJbPHUAHGIX HoHePeYHBIX CBA3ell.
ITU mepexoAsl He 3aBHCAT HU OT THUIA KAYIYKA, HE OT MUKPOCTPYKTYPHI Iie-
meit. CHabHO BHIpAKEHHBIH HA CIIEKTPAX BHYTPEeHHEro TpeHMa &c-mepexof,
o0BsaAcHAeTca pacnagoM ciaabseix cesseli C—C mpm BHICOKHX TeMIeparypax.
ITOT mepexof M JHePrusA akruBanup (TabNUma) XapaKTepHH NIA GOMbINEH-
¢TBa anacromepos {12]. Ecaum mumpocTpyrTypa u BauAer Ha Oc-Iepexof, To
3TO BAHAEHUE claboe.

CeepxMefnennslit Qusndeckuii mpomecc penaxcamum 8, [21] B mecmmrhix
2JIaCTOMEpPax OTCYTCTBYeT. JTO HNPHBOZUT K BBIBOLY O TOM, YTO OH CBA3aH C
BYJKaHW3AMHOHHON CETKO{l, HO HEe CBASAaH ¢ pacmajoM, HaGxiogaeMBIM IpH
Os,- B Os,-npomeccax.

dueprusa axTmBanum §,-mpolecca pellaKcAlNM 3HAYHTEABHO HHUKEe dHEPTUH
AKTHBAIME XAMHYECKHX IIPOIECCOB, W M03TOMY Oi-Tporecc OTHOCUTCA K OJLHO-
My m3 QU3UTECKMX pelaKCAllMOHHBIX HPONECcOB. DBoabime pasMepbl Ko3g-
dunuenra B; cBEReTeNbCTBYIOT (KaK M B clydae A-IIPOIECCOB) O TOM, UTO K-
HeTHYeCcKHe eIMHUIEI, yuacTByiomue B O,-pollecce, rpoMoagru. IIpemmona-
raetca [21], uTo mMu aABAATCA B BYNIRAHM3ANMOHHON ceTke Gollee IMIOTHO
cmnrbie MukpoysacTku. Kax Buguo us rabmunst, y CK/ rosdpdunmenr B; na
HECKOAbKO mopaAmkoB mequaunbl Goasire, 3eM y CHB. To me xapaxrepmo u
st A-TIpolieccoB. IT0 00BACHAETCA (GONee PEryJdAPHEIM CTPOeHHEM IOJMMeEp-
meix memeit CRJI, KoTopble BelelicTBue HEPasBeTBIEHHOCTH cIOCOGHBI yHOaKo-
BBIBAThCA B (oXee KPYNHBIE YIOPAAOIEHHEIE MUKPOOONACTH I IpU OHIpefeleH-
HBIX YCIOBUAX 00PAa30BBIBATH KPUCTAILIEI.

Pesyaprarsl, moaydeHHBIE METONOM CTPYKTYDPHOH peJakcamud (TeIlIoeM-
KocTh Cp TPM CKOPOCTH BarpeBaHHA W), HpHBefensl ma puc. 5. Ha temmepa-
TypHOH 3aBucHMocTH C, OTHeNbHBIE CKAYKN TEIOCMKOCTU, HAGJIORAeMEIe
BCJIENCTBHE BKJIOUCHUA HOBHIX cTelleHel CBOGOOBI, COOTBETCTBYIOT pa3imy-
HHIM pernakcarmmoHHBIM pepexofaMm. Cameie Gombmme ckauxu Cp oTHOCATCH R
cTexioBanuio (o-mepexon). Hax summo, ofmacrs crewmosanma CHIl m CKB
CYIIeCTREHHO 3aBHCHT OT MHKPOCTPYKTYpH. nentmuraumio gpyrux mporec-
COB PeJIaKCANMA TPOBOMIUIH OyTeM pacdeTa TeMIeparTyp Ipoleccos (rabmuiia)
TI0 H3BECTHOMY YPaBHEHWIO IAA CTPYKTYpHOM penaxcanmm (1, 2].

C
T.=U./23k1g z; , (2)

woy

rge W — cKopocth HarpeBaHus (puc. 5); €y — KOHCTAHTA, PACCIUTHIBAEMAA IO
dopMyne Boaskemmreiina — Itunpina: Co=kT?/U;, rne T:— opmeATHPOBOU-
HOe 3HAYeHMe TeMIepaTyphl i-ro mepexoma. Paccumramuble 3padenus C, qIa
BceX HepexofoB HaxomaTca B mpegenax 4—9 K. Coormercreyromue penakca-
IMOHHEIe TIePexXofsl OTMEYeHH Ha KPUBBIX TEINIO@MKOCTH. [laHHEIe IO CTPYK-
TypHO# penakcanuu [IB IOATBEPIKIAIOT cHeNaHHBIE BRIIIE 33AKIOUYCHHS O
BAMAHUU MUKpocTpykTypel IIB Ha pemaxcammomHble mepexofil (Tabamua).
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Nnctnryr dmamueckoit xuMum TocTyomaa B pefaKmHio
AH CCCP 20.04.89

R. M. Bartenev, S.V. Baglyuk, V.V. Tulinova

MICROSTRUCTURE OF POLYMER CHAINS AND RELAXATIONAL
PROPERTIES OF POLYBUTADIENES

Summary

The data on relaxational transitions in polybutadienes of different microstructure
have been obtained by mechanical and structural relaxation methods. The role of mic-
rostructure in relaxational phenomena in polybutadienes has been elucidated. The pro-
perties of 1,4-cis- and 14-trans-isomers are practically the same, while introducing of
vinyl 12-units changes essentially the relaxational behaviour of a polymer. T; and
activation energy are enhanced, temperatures of transitions and activation energies of
slow physical relaxational processes are increased, the activation energy of the super-
slow physical relaxational process is changed. Polybutadienes containing 1,2-units are
characterized by appearence of smail-scale relaxational process being absent for 1,4-cis-
and 1,4-¢trans-polybutadienes.
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