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BJIUAHNE @EHUJIBHBIX I'PYII
HA PEJAKCATITMOHHBIE IMPOIMECCHI B ITOJMCTHPOJIE
N NOJIUBYTAJANEHMETUJICTHPOJIAX

Baprenee I'. M., Iillyr H. 1., JTazoperro M. B., Baraiox C. B.

Har IIC, tak u B monubyTagueHMeTmiacTHponax ¢QeHnIbEbBe GOKOBbIE
NpHBECKY OTBETCTBEHHBI 34 [JBA THHA PeEJaKCAODUOHHBIX I[epexonoB, OJHH
H3 KOTODHIX (Y-pelakcamus) CBfA3aH ¢ BPAllaTeJhHO-KPYTUTLHBIMH JBHHKe-
unAMH cBoOONHBIX (EeHWIBHEIX Tpynm (OblcTpas pesakrcanus), a Apyroit
(u-penakcanus) ¢ pacmagoM H pexkoMfunanueit usandeckix y3ioB, o6pasyo-
LIUXCA B pe3ylnTaTe cHelllenus QeHMABHBIX IPYIN (MeJIeHNIas pellakcanns).

Kar m3BecTHo, nuHeiiHble TONUMEPH XaPAKTEPUIYIOTCA MOJEKYJIAPHON CET-
Koli, aHAJOTHYHON CeTIATOMY K CIIATOMY HOMHMEpY, HO ¢ TeM OTJHYHeM,
YTO Y3Jbl CETKH UMeI0T U3NTEeCKYI0, a He XMMUYECKYI0 npupoay. Moseryasap-
HasA ceTKa MOKeT OBITH 0Gpa3oBaHa MOKANBHBIME M MHKDPOOO'BEMHBIMU y3TaMIL.
Hanpumep, Bomopojusie, NOJAPHBIE W HENOJSPHEIE BAaH-eP-BAAMBCOBBL CBA3H
MoryT 00pa3oBEIBAThH JOKANbHBIE (PUSMUECKHE Y3JIBI, KOTOPEIE OOBIYHO HA3bIBA-
10T BpEMEHHEIM, TaK KaK OHI CYL[eCTBEHHO MeHee CTAOMIbHEL, YeM XUMUUECKHe
ysnel. Pacnan noxanbHBIX (PUSHYECKHUX V3JI0B IPUBOANT K MOABIEHUE CIIEIH-
duyeckux pelaxcalHoHHBIX mepexofoB. HampmMep, B GyTafueH-HUTPHIBHBIX
3acToMepax HabJIONANCA T-IPOIece pellakCcalliy, CBA3AHHBII ¢ pacmagoM Au-
HOJb-IUIOJIBHBEIX MOMEPEYHBIX CBA3EH MeEAy mOMApHBIMEH rpynmamm [1].
Muxpoo6neMHble pH3NUeCKHe Y37bl, IpefcTaBisoume coboil ymopagodeHHbIe:
aCCOIMATH. CETMEHTOB (CTPYKTYpHBIE MHKDOOJIOKHK), OTBETCTBEHHEI 34 TaK Ha-
3BIBAEMYIO TPYONY A-IePeX0f0B, HAGXIIaeMYI0 BHIIIE TEMIEPATYPHI CTEKIOBA-
HHA. JTH pellaKCAnHOHHBIE MePeXOAsl HAOGMIOJAIOTCA BO BCeX JNHMHEHHBIX MONH-
Mepax.,

Cnegyer omnpars, ato B IIC u ero cononnMepax QeHIIbHEIE TPYNEL B BHTE:
GOKOBBHIX NMpPHBECKOB OygyT B3amMoJielicTBOBATH APYr € Apyrom, obpasya mo-
KaJbHBle (PU3HIecKUe y3ibl, KOTOPhle JOMKHEL HIPUBOLUTD K PElaKCALHOHHOMY
Iepexoy, aHAJOTHIHOMY f-Iepexofy. IToT mepexox B pabore [2] oGosHauzen
Kax p-mepexof. Tak kak B3ammopeficTBre genunbabIx Tpynn ciabee, ueMm B3amu-
MojleficTBMe DOJIAPHBIX IPYII, U-IIepeXof] JOTKeH HabmogaTbca npu Gosee HII3-
Kol TeMmmepatype. PaceMorpum BHagame penaxcammomabie mepexogsr B IIC
(M=3-10°). Ha puc. 1 mpuBegeH cmexTp BHYTPEHHETO TPEHUSH, MOLYTEHHEBIN
Ha 00pAaTHOM BEPTHUKAJIHHOM KPYTHUJBHOM MasTHuUKe (A-morapudmudeckmii ge-
KpeMeHT 3aTyXaHuaA), a HA PUC. 2 OpHBefeHa TeMIepaTypHas 3aBHCUMOCTSH
TEILIOEMKOCTH, TOJydeHHAR AMHaMuYecKuM MeTofoMm I'omomeroro — Bapckoro.

HKax sugso us stux pauuasrx, B [IC HabmofaoTcsa YeTsipe perakCaIrHOHHBIX
mepexofa (raén. 1). [Ipupoma o u B-mepexooB XOpPOIIO 13BECTHA: Q-TIEPEXOJ,
CBA33H ¢ NPOSABIEHAEM CEIMEHTAIBHON MOJBUKHOCTH (CTeKIoBaHUeM), a B-le-
pexof, — ¢ JOKAJbHBIMH KPYTWILHO-MSTUOHBIMY JABHKEHUAMH BOKDPYT OCU LeLH
B Ipefelax 3BeHA MAKpPOMOJeKyJbl [3].

CormacHo HaHHBIM pelaKcanwoHHON crrexTpoMerput [ 1], Ana ru6rormennerx
nonuMepoe Kosddumuent B; B ypaBHeHuu DBoibnMana — AppeHmyca paBeH
pas f-npomeccor B,=2-10"" ¢, ana a-npomeccop B;=5-10-"* ¢. ITo n3apectHBIM
TeMmepaTypaMm nepexofoB I'; MOKHO IO yPaBHEHHIO

U:=2,3kT;1g (c./2nvB;) (1)
paccuyuTaTh 3HEPrHH aKTHBaAIUU A - U ﬁ—nepexonos, HOJNIYyYeHHBIX HA& COEKT-
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Puc. 1. Coextp BayTperHero Tpenusa IIC. YacroTsi Aas Kaykmoro mepexofa YKasadbl HA
PHCYHEKe

Puc. 2. TemueparypHas 3aBucuMocTh TemroeMkocTH [IC, nonrytennas npam MeleHHOR CKO-
poctn Harpesanusa (npum T'<<0°, w=42 rpag/mun, opu I'>0°, w=35 rpaj/mun). Cxauxd
TEmJI0eMKOCTH COOTBETCTBYIOT OTZEJIBHBIM PeIaKCALOHHBIM ITepexofaM

pe BHyTpenuero Tpenus (pme. 1), rae ¢;~10, aaa a-mA-mepexogos {1], a maa
MEJKOMaCIITaGHEIX mepexofoB Yy u B c;=~1.

Temmepatypsl o- m P-IepexofoB, MOIYYeHHBIE Ha KPUBOH TENIOEMKOCTH
(puc. 2) mo TouKaM meperufa B MeCTaX CKAYKOB TEIIOEMKOCTH NPHBeeHBI
B Ttabn. 1. Ilo merony, npegmoskenuoMy B pabote [4], mo dopmyie

TAe w — CKOPOCTh HArpPEeBAHUA, ¢, — KOHCTAHTA, HMEMIIasg PA3MEPHOCTH TEM-
nepaTypsl, MOMHO PACCUMTATH DKBHBAJIEHTHYIO YaCTOTY Vs, 8 3aTeM 1o QopMy-
ae (1) sHepruwo akTHBAIMM [IA o- U P-mepexomos (Tada. 1). Tar kax sHepran
AKTHBALMK O~ M P-TPOLECCOB OGBIYHO 3aBHCAT OT TeMUepaTypst [ 5], oHum mpu
pasHBIX TeMmmeparypax He coBmafaoT. [aa pacdera U; mpumeHAIn 3KCmepH-
menranbuble suadenus T;. Ussecrro, uro mia IIC 7,=100° (mo gauHBIM, mO-
Jy4YeHHBIM MeToflamMu TtemioBoro pacmumperus m JICH [6, 7]). Ilo maunsiM
BHYTpenHero Tpeuus [8], mpu wacrore v=1 I't T,=105°. ITH gaHHEbBIEe XOPOLIO
CONTACYIOTCA ¢ TONYYEHHRIME HAMU,

B ofnactu HuBKIX TeMOepaTyp HaGIIOFAIOTCSA JBA PENAKCAIMOHHBIX Iepe-
xofa, 06osHaueHHBIX Kak ¥ ¥ W, B pa6ore [9] ana IIC maGawomamnu wetsipe pe-
JaKCAUOHHBIX Tepexona. V3 HUX caMblil HU3KOTeMIEepaTypHEI (Y-Iepexon)
npu I'=—80° 6pn1 o6bdacHEH KONEGATEABHON NOABUKHOCTHI0 (DEHUIBHBIX
rpynn  (KomeGaTeNpHO-BPAIATEIbHBIM JBIKeHUEM OOKOBBIX IPyHO OTHOCH-
TeJBHO OCH, HOpMalbHOI K moauMepuoii menm). Ilpupoma p-mepexopma Gymer
ofcy KIeHa Mmo3iKe.

Ecnu mpusATL Ana y-mepexofa pasyMHoe aHauvenue ¢,=5 K (taGa. 1), 1o
npu w==42 rpaj/MiH MOKHO DACCUATATH SKBHBAJIEHTHYI0 4acTOTY V,. Torma
0 JABYM aCTOTAM II EBYM TeMIepaTypaM MOKHO omeHHTh 3Hauedus U, m B,
(rabm. 1).

Har Bugro (Tadm. 1), TemmepaTypsl Y-, B- H o-IIePeXofioB, pacCUNTAHHBIE
M0 3KBHMBAJlEHTHHIM 4acTOTaM, COBIAJAIT ¢ DKCHEPUMEHTANBHBIMU 3HAYCHHA-
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mu T; a Kpuoit Temnoemkoctu. [lo cparmennio co cmexTpom BHYTPEHHErO Tpe-
HHA OHM CABWHYTH K HH3KUM TEMIIEPATYPAM M3-33 HH3KOl 5SKBHBAJEHTHON
TaCTOTHL

B Gyranuer-MeTHICTHPONBHBIX CONONEMEPAX pPeNaKCalHOHHbIC ABICHAA HO-
car Gonee caoxublii xapaxrep. Tak, Ha puc. 3 MpWBeleHH! CIIEKTPHI BHYTPEH-
Hero tpenna mia CHMC-30, CKMC-10 u nomn6yraguena (IIB) mapxu CKB
C cofiepKaHHeM 3BeHbeB B mojioxkeHunm 1,2, pasabim 66%. dTo osmauaer, uTo
B Makpomodieryie IIB comepiarca Gokorbie rpynnsl — CH=CH,. V Gyraguen-
CTHPOJNBHBIX comonumepoB npu 20—30° HaGmogaeTcs penakcanMOHHBIN Nepe-
Xof, koTophiit B pabote [2] oGo3maven kak p-mepexox. On o6ycioBien nmpucyT-
crBHeM 00KOBBIX (eHHIBHBIX IPYNI, TaK Kak B [IB oH oTCyTCTByeT; ¢ yBeiHm-
yenueM KoHmeHTpanuu C,He-rpynn mpu mepexome or CKMC-10 n CKMC-30
BBICOTAa 9TOr0 MAaKCHMMyMa pacTer. Bompoc o p-mepexopme obGcy:xpganca mnpu
usydennn pejakcanuoHusrx geierdit 8 CKMC-10 [2]. daa wero mabnopganacs.
JacTOTHad 3aBUCHMOCTH oO6paTHOi Temmeparypsl nepexofa. Ha pue. 4 mpuse-
neHbl gaHHBIe O p-mepexofge mia CKMC-10, a raxsxe gaa CKMC-30 u IIC
(rabn. 1 u 2). U3 opaMoil Ha 5TOM pUCYHKEe MOMKHO ONpEeNHTh KOHCTAHTHL B3
u U, cornacHo ypaBHEHUIO

i_ 2,3’13 1 C3 2,3k

.= U, 85aE U, 8V (3

Ux suauvenus nna p-nepexofa npubefgensl B Taba. 1 u 2. Ecan 5TH KOHCTAHTHI
OPHHATH B KaUeCTBe XAPAKTEPHCTHR MOIEKYNAPHOH MOABMMKHOCTH (DEHMABHBIX
rpynu B IIC, To pacuer T, mpu v=0,77 'y naer remmepatypy MIa p-mposecca
48°, Torja Kak KCIepUMEHTaJbHOoe 3uavenne coorsercteyer 1,=30° (taGa. 1).
IIpuMepHOe coBnajieHHe pACUeTHON M IKCIEPUMEHTANHHOIN o0JacTeil perakca-
A CBUETENLECTBYET O TOM, 4T0 pelakcanuounsii nepexoxn B IIC npu 30° ae-
AfeTCA N-TIEPEXOJOM, CEA3aHHBIM ¢ mpucyTcTemem (enunbusix rpynm. He-
CKOIBKO 3aBHILNIEHHOE 3HAYeHUe TeMmmepatypsl mepexona (ma 18°), mo-sugumo-
MYy, CBA3AHO C TeM, 9YTO B DYyTaJiHeH-METHICTHPONE 3BEHbA METHICTHPONA HMe-
10T KpoMe (heHMIALHO Ipynnsl GOKOBOI IPHBECOK B BHAE Q-MeTHIRHON IpyIi-
nel. BepoaTno, nocieHAs Biuaer Ha HOABHKHOCTL (PEHHNbHOH TpYINEI, He-

Tabauya I
Penakcamuonnme xapaxrepucraxu IIC
° B..10t U, U., v, 103, o %
TI - » ) . i 3 °
:?(?1‘13 v, T T; ! ¢ Knm/lmonb rpa}xU/MHH o, K I /MOJTE T T;
MeXaHUYECKAA peslakcanusa CTPYKTYDHAA peaaxKcanqua

v | 080 | —80 |0,0004 58 4,2 5,0 58 2,2 —107/-107

p | 077 30 20 64 42 7,5 64 1.5 —28/—17

B 0,65 85 2 82,7 35 9,5 93,4 1.0 55/55

a |03 104 50 86,6 35 11,7 93,6 8 90/87

* B gyucauTelle — SKCHEpUMEHTAdbHEIe 3HAYEHUA, B 3HAMEHATENe — pacCUeTHbIE.
Tabauya 2
Penakcaunonusie xapaxrepuctuku CKMC-30
° B.-1012, U,, X U., ‘\?3‘103, o %
I - w, 4 T.
fopne whn| Ty %, RJI)K;Mom roag/mun | €0 B voas| T !
MexaHu4YeCKada pejlakcanua CTPYKTYPHAA peaaKcauusa

B 1,7 | —145 2 27 42 2,8 27 4,0 —/-174
i 16 | -100 2 38 42 45 40 2,5 —128/-120
X 16 | —75]0,0004 | 58 42 41 58 2.7 —106/—106
a 0,4 —42 50 52,5 42 7,2 57 1,5 —50/-49
oy 0,3 -20 50 58 42 7,9 63 1,4 —-28/-26
" 0,3 +25 20 64 4,2 9,0 64 1,2 —8/—18
pnos! 03 0 1100 51,5 42 74 54,5 1,4 —65/-50

* B 44CAUTeN® — YKCIOePUMEHTANbHBIe 3HAYeHMA, B 3HAMeHaTeae — pac4YeTHBIE,
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CKOJIbKO 3aTpyNHAs ee apmkenne. Iloatomy Temmeparypa T, y Gyramuen-me-
THICTHPONAX OKasbiBafoTcs Bhime gem y IIG ma 10—20°.

TakaM o0pasoM, MOMKHO CHeJaTh BBIBOL O TOM, 4TO C (DEHHIBHBIME
rpyaname y [IC cBasamsl nBa pelaKcaMOHHEIX mepexofa Y M . ITH pelak-
cal[HOHHEIe ePeXOMibl JOMKHE HAOMWAATHCA U B COMOIUMepax B Tex ke olia-
CTAX TeMOepaTyp. :

Ha cmexrpe BHyTpennero tpeaus CKMC-30 (puc. 3) npu T;=—75° maGuo-
HaeTca CTYIeHBbKa, KOTOpasa MOKeT OBITh OTHECeHa K NPOABICHHIO Y-Tepexona.
Ecnu mo gaursiv U;u B; (1a6u. 1) paccuuTaTs TeMOepaTypy Y-Iepexofa, TO ee
sHaueHEne OyJeT COCTaBIATh —77°, 4To (haKTHuecKH coBmagaer ¢ I;=-—75°,
Takum o0pasoMm, pacuerHoe 3Hadenue T; COBHAlaeT ¢ JKCHEPUMEHTANLHEBIM.

Idna CKMC-10 eBumy Manoii KoHIEeHTpAmun (eHUIBHBX [PYIN {-IePeXof
Gymer o6Hapy:RuBaThes ¢ TpyHZom. Kpome Toro, a-maxcumym y CKMC-10 cgasu-
HYT K Goflee HU3KUM TeMIepaTypaM M IO3TOMY HepeKpbiBaeT Gojee ciaalsLil
y-Hepexof,.

Uro Kacaerca p-pelaxcanuu, T0 B pabore [2] omHa ofbacHAmach pacmamom
NMOKATBHBIX IOMEPEYHBIX CBA3CH MEXAY CQeHuILHHIMI TPYIOIAMU COCeJHUX
nemeit. OnHOBpeMeHHOE CYLIECTBOBAHME Y- H |-IIEPEXOJOB, CBA3AHHHX ¢ (e-
HIWJIBHBIMH TPYOIaMu, 00bACHAETCH TeM, 9TO YacTh (PeHHABHBIX Tpymum o0pa-
3YIOT JIOKAJIbHbIE TOMEPEIHbIe CBASH, 4 4aCTh ABAAITCA cBOOomHBIMU. Dusnae-
CKHe y3IBl 00pasylT TONBKO Te, KOTOPEIe PACIIONOMKEHH GIU3KO APYT K Apyry-
Cro6oguas uacTs PEHMIEHEIX IPYNII MOMKET COBEPIIATE BPAIATENLHLIE [BL e
uusa. Ilpu BricoKux TemmepaTypax Bce (eHHILHBIE TPYNNBI CBOGOTHLL M COBEp-
HIAI0T BpaljaTesbHble [BkeHnsa. Ho mpu monuskeHun TeMmepaTypsl YacThr U3
HOX 06pasyioT B o6nacTd N-Iepexofa NOKaJbHble (DU3MYECKHE Y3IBl H BCe[-
CTBHE 3TOr0 BpallaTellbHble ABH;KeHUs STHX CBASAHHEX rpymm 3abioKupoBa-
Hol. Ocrampeble cBOGOAHEIe (JeHHJIBHBEIE IPYINBI COBEPLIAIOT BpallaTeldbHEIe
BBUIKEHUs, KOTOphle 3aMOPaMKUBAITCA HpU elfe 0ollee HU3KOH TeMmepaType
B 061acTH Y-pelaKCcaIiHum.
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Puc. 5. TeMmmepaTypHbBie 3aBACHMOCTH TemdoemMroctn cmuteix CHKMC-10 mpm w=
=3,4 rpaa/mMut (1) u CKMC-30 npr w=42 rpag/mun (2)

Puc. 6. TemneparypHasa saBucumocTb TemidoeMroctu cmuroro CHB npm w=4,2 rpag/mMus

Hus anacromepos CHMC-10 u CKMC-30 monyuensi Kak CHOEKTPHI BHYT-
pPEeHHero TpeHHA, TAK H TeMIepATypHAasg 3aBUCHMOCTH TeILIOEMKOCTH (puc. 3,
" puec.d). U3 mectn HaGIoOmaeMHIX pelTaKCALMOHHBIX IepeXomon (B, Bi, v, o, Ci,
1) 7ABa mepexofa (Y I W) cBA3aHHI ¢ (PeHMIBHBIMU IPYNIaMH, TOTAA KaK ApY-
ITie YeTHIPe pelaKCAUMOHHBIX Mepexofa, MO-BHAMMOMY, CBA3AHBL ¢ MPUCYTCT-
Buem IIB-3BenbeB, roropeix mer B IIC, Ioatomy 7. maa CKMC-10 ma 170°
ke, yeM T IIC. Tax:xe mamuoro mmxe nmesxut (-mepexopn. Pasuumna cocras-
Jiser 225°.

Te e peraxcanuonusie mepexoqst 8 CHMC-10 nadmomanrca Ha Kpusoii
TemaoeMxocTH (puc. 9). Pacuer reMmiepaTyp mepexofoB NIpU IKBUBAJCHTHOMX
YAcTOTe OPHROJHT K XOPOIEMY COIMACHAIN ¢ 3KCHePHMEHTANLHLIMU 3HAYe-
HUSAMH,

- Pacemorpum mogpodso CHMC-30 (taba. 2). Ha cmekTpe BHyTpeHHEro Tpe-
vHua (puc. 3) Habmiogaerea rak 1 y CKMGC-10 mects pelakcanuoHHHX Iepe-
xomoB (B, Pi, Y, &, ¢ty; K) H Ipynma A-nepexofoB. B taba. 2 npuBefeHHl pellak-
canuonssie xapaxrepuctusu gag CHMC-30. Jas y-mepexoma U; u B; B3aTH
Te ke, yro u pasa 1IC, moa  p-mepexofa — Te ke, YTO W JJA - U-TIepexoa
v CKMC-10 u 1IC. Jas B- 1 a-mepexofioB TUOKONENMHBIX MOMUMEpPOB B; msBe-
.CcTHBI U paBHbL JiA B-mepexomos 2:107** ¢ (£20%) u a-mepexogor 5-107** ¢
(£20%). 9tu gauHble BHeceHH B Taba. 1 1 2 U MO HIM ¢ MOMOIIBI0 PopMY-
aet (1) paccuumTaHBl YHEPTUM AKTUBALMK 3THX Iepexomos (Tadi. 2).

Hna mepexomoB, HabmogaeMEIX Ha KPUBOW TeMIEepPaTypHON 3aBHCHMOCTH
remmoeMmroctn mia CRMC-30 (puc. 5) npu w=4,2 rpan/Mun OBUIH PacCIUTAHBL
HKBUBAJEHTHBIE YACTOTHL H COMOCTABIECHHl HKCIPHMEHTANLHEIS M PACUETHLIe
3HavYeHHs Temueparyp mepexomoB. Ilpu aToM mosy9eHo Xopolmee coriacue
BKCHEPUMEHTANBHO HAGMIOJAEMBIX U paccUdTAHHBIX 3HaveHui 7.

B 6yrasueH-MeTIICTHPONBLHBIX JACTOMEPAX BTOPHIM KOMOOHEHTOM ' ABIA-
erca Oyramued. B cBasu ¢ TeM 410 6yTafueH-METIIICTHPOJBHEEIE 3JIACTOMEPSHE
UMEI0T MEKPOOIOIHOS CTPOSHHE MAKPOMOIEKYH, ClefyeT ORUATh pasfelbHOe

2430



paugade MetmacTuponsubix u [IB-3BenneB Ba penakcalioHHbIE ABJAGHUA B CO-
nonuMepax. PaceMorpum penaxcanmornsie mepexofsi 8 IIB (CHB ¢ 66 % -mbim
copepxanneM sBeHben B mojoxkenmm 1, 2). Ha puc. 3 mpusener cmexrp BHYT-
perHero TpeHdsa i atoro I1IB, a ma puc. 6 moxasasa TeMIlepaTypHas 3aBUCH-
MocTh TemwtoemrocT. Huke o-mepexofa, KOTOpHIl pacimeluieds Ha o U &, Ha-
GaiofanTea fBa GAHSKHX MaKCHMyMa, COOTBETCTBYIOUTMX IBYM P- u B.-mepe-
xomam. Pacmennenue a-mepexofa wacto mabawopaerca B anacroMmepax (2, 10].
Ha puc. 6 Beuay magoro smavenma v,~107* I'u, §-mepexon cABHHYT K OYeHB
HASKAM TeMIlepaTypaM u mosToMy He Habmiomaucsa. Ha temmepartypHoit 3apu-
CHMOCTH TeILUIOeMKOCTH HabmwmawTtea [i-, @-, a4, lns-epeXofibl ¥ IpyNla
A-mepexomon.

OuepuaHo, yto npupopa p-mepexoga B I1B oramvaerca or mpupoasl B-me-
pexona IIC, uro mpusogut & Tomy, uto B-mepexom y IIB maxogurca B mHTEp-
Base Temmeparyp — (150—100°), a y IIC — B mnrepsase 55—85°. To xe MomE-
HO CKa3aTh M 00 a-mepexofax.

Penarcanuonnsie xaparrepuctuku CHB npusenenst B 1a6i. 3. Ilpoucxosmx-
feHue Wnp B passerBiennoM [IB amamormuso p-mepexony B IIC u ero comoan-
mepax. OTnuaue 3aKI0YaETCA B TOM, YTO B IIEPBOM CIy4ae JOKaJIbHBIE (PH3H-
JecKHe y3Ibsl 06pa3oBaHbl He (EHMIBHBIMU IPynnamis, a GOKOBBIMH OTBETBIIe-
nuaMu —CH=CH,. I[lo-Bugumomy, u B noiu(6yragueH-MeTHICTUPOIAX) HA-
OsofiaeTcd (ns-Iepexof: Ha puc. 3 npu T;=0° (rax u mua CKB). IIpu uuswoi
yacrore Mg CKMGC-30 mpu —65° (pue. 5) u gua CKB npu —62° (puc. 6). I[JI,I.
CHMC-10 pns-nepexofi HAKIaJbIBaeTCA HA CHIBHBI o-mepexox (puc. 3).

W3 mpusegeHHBIX OaHHBIX CJAEYeT, YTO OGOMBLIMHCTBO PENAKCAT[UOHHEIX
HepexoNoB B moad (GyTafueH-MeTHICTHPONAX) ONMPeAeIAioTcA BINAHTEM GYyTa-
nuenoBoil koMmoHeHThl. Tax, f- u B,-mepexonst u a- 1 a,-nepexopsl gasa CHE,
CHMC-10 u CKMC-30 maGniogaoTcda MPHMEPHO B ONHHMX II TeX jKe TeMiepa-
TYPHBIX 00/acTAX. ITO 3HAUMUT, YTO METKOMACIITa0HbIe (IOKATbHEIE) IBHKEHHA
H CerMeHTAJIbHOE NBIKEHHE B HOJUMepHBHIX memsax ompefensiorcs [IB-apenss-
mu. To ke MOMKHO CKa3aTh M 0 A-TpPyIHe PeJaKCAUMOHHBIX MEePeXofoB B 00mda-
¢TH BBICOKEX TeMmeparyp. [LJia BCeX 3THX pelaKCallMOHHEIX MPOLECCOB OTCYT-
CTBHE NIM NPHCYTCTBile (JeHUIBHBIX TPYHI NPUHLUIHAJILHOrO 3HAYEHHA He:
IIMEeT, XOTA U OKashIBaeT HEKOTOpOe BIHAHNWE HA HEeKOTOPHI CABHI TeMmuepa-
Typ Oepexo/ioB.

IIpusnuonaneuoe BrusAHne eHUIbHBIE IPYNIH OKA3HBAKT HA pPeXaKcalu-
onnble sBinenusa B 1IC 1 comonumepax B BHAE HOABIEHHA JBYX PEIAKCALHOH-
HBIX ofmacreit Y u p. O6a pellakCAMOHHBIX Iepexofa HaGIIOFAOTCA, eCIm.
B IeUAX UMeTCd GOKoBEIe (eHMIbHBIe rpynmsl. Ilpupora ogHOro ma HHX CBS-
3aHA ¢ KPYTHJIBbHO-BpamaTeNbHEIMH ABwkeHHAMUu cBoGomnbix C;Hg-rpymn Bo-
Kpyr cBasu C—C, coegunsgomeil (eHWIBHYI0O TPYINY ¢ MOIMUMEPHONH Iembio.
Hesasucumo ot voro, rie mpucyTcTBYOT 3TH rpynnsl — B IIC miam comommme-—
pax, TeMuepaTypa T7=—(80 100°), 1. e. y-pexaxcanua HAGI0aeTCA IpHMep-
HO IIPM TeX 3Ke 3HAUeHHAXx Temmeparypel Hmie 0° (GblcTpas penaxcanua).
Ilpupona mpyroro mepexopga (|l-perakcamas) CBA3aHA ¢ PACHATOM JOKAJILHBIX.
$usHyecKuX y3a0B, 00pa30BAHHBIX CIfINICHNeM (eHWIBHBIX IPYOO COCeTHHX
Heneit (MefneHHnas pelakcanud). OTH (QusnIeckde V3B NIPH TeMIepaType
nepexoga T,=20—30° pacmagaiorcs, u Bce deHMIbHBIE TPYIOE CTAHOBATCH

Tabauya &
PenakcauuonHupie xapakrepucturu noaadyraauena CKB
U;r | B,.10t8 o V108 U; o
II - i » . 3 , ' Ed
xon | v T e e i epam/aan | €0 B | Cp i
MeXaHHYeCKAA pejlaKkcaliufa CTPYKTYDHAA pelaKcauusa

) 2,5 3 2 | ~140/-132 4,2 32 3,5 3 —~/—160
B4 25 40 2 | ~100/-91 4,2 33 34 43 —115/-127
o 025 | 54 50 —40/-39 4,2 72 |15 58 —48/-45
oy 02 | 575 50 —26/-26 4,2 78 114 63 —~30/-26
pmos | 0,2 515 | 1100 0/0 42 7,2 1,5 54,5 —62/-48

* B YACIUTENe — 3KCMNepHMeHTAJNbHbIe 3HAYeHUA, B 3HAMEHATeJle — PacUeTHELIe,
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IpH BBICOKHUX TeMmIlepaTypax cmoGommsiMm (cBoGoxmmoe Bpamenue). Ilpm pac-
mafie Kaskooro M3HUeCKOro ysma fobaBiisieTca NBe CTeneH: CBOGOIBI Bpalma-
TEIBHOTO NBW/REHHA, ITO JOMKHO IPUBOMHTE K CKAUKRY TEINIOEMKOCTH. JTO Ha-
GmofaeTca B HAIINX ombiTax (puc. 2 m 5). B megapno onyGauroBaHHOM paGore
[11] mo mccnemoBammio MONEKYIAPHOTO NBIMEHAS B cTeraoobpasmbix IIC me-
TogoM SIMP mokasamo, uro B IIC umerrca gsa copra dpenmipusix rpynm. Yacts
TPynn B cTerToobpasHoMm cocroaumm (mpu 20°) HAXONHMTCA B COCTOAHHE CBO-
GonHOTO BpAIIEHAS W OTHOCATCA K GHICTPOH Y-pelakcauuu, Apyrasd 9acTh Ha-
XOAHTCSA B CBA3AHHOM COCTOAHWM ((PU3MYeCKHe Y3IBI) U OTHOCHTCA K MEIeH-
Hoit p-penakcanun. ToNBKO IPW BRICOKMX TEMIIEPATYpax Bce (DEHMIBHEIE IPYII-
TIBI HAXONATCH B ¢BOOOHOM COCTOSHUM.
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PHENYL GROUPS EFFECT ON RELAXATIONAL PROCESSES
IN POLYSTYRENE AND POLYBUTADIENE METHYLSTYRENES

Bartenev G.M., Shut N.I., Lazorenko M.V., Baglyuk S.V,

Summary

Both in PS and polybutadiene methylstyrenes the phenyl side groups are respon-
sible for two types of relaxational transitions. The first one (y-relaxation) is related
with rotation-torsion motions of free phenyl groups (fast relaxation), while the second
one (u-relaxation) — with decay and recombination of physical crosslinks formed as a
result of coupling of phenyl groups (slow relaxation).
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