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H3MeHeHWe IATAILIHH B 06beMa B 061aCTH CTEKNOBARHS KHAKOCTERH !

[Ipesioxken MeTOA OTIPEAENCHHA H3MEHEHNA JHTANLITHYU Af, v 06beMa AV, Ipy niepexofie KUAKOCTb — CTek-
N0, OCHOBAHHLIHA Ha Pa3BUTUM TIPEACTABNCHHA 00 H3IOTEPMIMECKOM CTeKNOBAHHH JKHAKGCTH TIPH TEMNEPATYpe
kprcTanmsauuy, [orydennbie fannbie 0 BenMYURAX AH;w AV, ing pAada CTERAYIOWMXCA CHETEM COTHACYIOTCA
€ Pe3ybTATAMH PACHETa B PAMKAX MOAEIH BO30YKIEHHOMO COCTOAHNA.

© V.V. Mantatov, B.D. Sanditov, D.S. Sanditoy

Change of an enthalpy and size in the field of a glass transition of fluids

The method of definition of change of enthalpy AH; and size 4¥is offered at transition a fluid - a glass,
grounded on development of representation about an isothermal glass transition of a fluid at crystallization
temperature. Obtained data about AH,and AV for of some creknyroutxcs systems will be coordinated will be
agreed; are cornpounded with effects of calculatior within the limits of model of the excited state.

OueBntHO, uTO O0BEM KHAKOCTH BbIIE
TEMNIEPATyphsl MIABNeHUd Iy OOUH H TOT XKe,
HE32BHCHMO OT TOTO, TOJIydeHa I KHAKOCTh
OYTeM TIaBACHHAA Kpncranna HIIH pa3M$|I'"-IC-
Hus ctekna. To ske camMoe MOXKHO CKa3aThk no
OTHOLIEHHIO K SHTANBNHH xkHaAkocTH H. Ilo-
ITOMY Ha49anoM COBMEILCHHA 3HaYCHUH 0bbe-
Ma M IHTAIBNUW NOMKHA CNYXHTh TO4Ka Ty .
W3 Hee Mo pa3HBIM MyTAM PacXOAATCA KpHBhIE
V() v H(T) pna ctexyla ¥ KpHCTALIa, KOTO-
pble B ganbHelmeM y GONbUIHHCTBA BEIIECTB
CTAHOBATCA NapainenbHbiMU  IPYT  ApYry
(puc.1 a,6) [1].

[IpeactaBuM, uTO Mpolecc KpUCTaRiU3a-
HMW TIPOTEKaeT B ABA 3Tala, OXHUM M3 KOTO-
pPbIX ABNAETCA M3OTEPMHYECKOS CTEKIOBAHME
— MepexoN KUAKOCTL-CTEKIO NIPH TEMIIECpaTy-
pe kprictanusauny (naasnequsd) Ty no nmytu
AB, a Bropoii sTan npeactasaser coboi ne-
pexoa crewno — kpucrann go nyth BC
{puc.1). C >TOH TOYKM 3PEHHMA CTEKNOBAHME
MOJKHO pealii30BaTh B NMPUHLIANE ABYMS HE3a-
BHCHMbIMH TYTAMH: OOBIMHBIM  uz0bapuue-
ckuM AD u uzorepmudeckum AB (puc.i). B
TOM W APYroM CIYYasx Mpolece CTCKNOBAHUA
COMPUBOKAAETCS M3MEHEHUEM 3HTANBIIMM Ha
OAHY U TY e BesinuuHy AHy, korTopas orpe-
ICNAETCA Pa3HOCTBLIO SHTANBIMH KHAKOCTH
H(Tp n crexna H, Ty npu Temnepatype Ty

AHf =H;(Tf)—Hg(T})a

roe HyT) waxoaurcs IKCTpanoyisuWed 3H-
TAJIBIIHH CTEKNa K TEMMEpaType NJaBjieHus

{puc.la). AHanoruuHbLIM O0pa3OM HAXOIUTCS
IpupalecHye ofrbema AVEVTY-VAT)
(puc.16).

OnpepenenHoe Takum obpazom npupaire-
HAE 3HTANBNHH pAAA OPraHUMEeCKWX CTeK-
RYIOIIMXCA BELISCTR B HHTEPBAE TeMMepaty-
pol AT=(T;— T,) coctaBnset okono AHy~ 248
kILx/mons (radn. 1) [1], uro no nopsaky Be-
AMYMHEL ONM3KO K JHTANLOMH BO30YXXKACHHUS
atoMa («IHTANBNHK KBa3Uda30BOro nepexoia
KHAKOCTE -~ CTEKNO») AH, Ana OpraHM4ecKux
aMOP(RHBIX TONUMEPOB, DPACCHHTAHHOHW NoO
topmyne MoJenn BO3OY)KASHHOrO COCTOSHUS
[2, 3]

AH, = kT, In(Av,/ f,v), (1)
rae k - noctosHHaa bonpumana, T, — Temne-
paTtypa cTeKioBanua, Av, — GayKTyauHoHHHIM
obbem, HeoOXoAHuMBLH Ans BO3OYKACHHA aTO-
Ma, v — aTOMHBIH 00beM, f, — Oons QayKTya-
UHMOHHOFO ODBEMa, 3aMOPOXNKERHAA NMPH TEM-
epaType CTeKAOBAHUA.

OTHocuTebHOE npHpawicHHe odbemMa B HH-
reppane AT=(Ty - T;) ona aMOpQHBIX Be-
LIECTB Pa3sinYHOM XUMHUYECKOH NPUPOABL CO-
cTaBasier AV V ~ const ~0.0310.04, T.e. 06B-
eM ysennunBaetcs Ha 3-4% (1abn.2). Ilo no-
pAnKy Benwausst oOvem AV 6ausok K Av,.
Hanpruimep, y rnnuepuna AV, = 4 eM*/MOJTb
(7E*). OTHOCHTENbHOE MIMEHEHHE IHTATBIHH
mexay T v Ty taxoke caabo saBucut OT npH-

' PaBoTa BbIMONHEHa npH QuHancoBoli nomaepxke POOU (xon npoekta 05-01-00071a) u rpanta BrY

«Jlyqwiasg Hay4Haa wWkona».
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98 poam creKmyommxea cucrem AH; /Waconst

{Taba. 1).

0

V, o/t

073

Puc. 1. TemnepaTypHad 3aBHCHMOCT: IH-
Tansmn (2) u obvema (6) & amopdrom (1) B
xpucrammiueckom (2) cocrospmax. AB -
Wi0TEpMITIeCKoe CTeknobanue, AD - wioba-
pHueckoe crewioBande. I, — TemmepaTypa
mnaenenus, T, — TeMneparypa creknopafHa. 6
- nonukapGoxar.

[Ipu 130TepMHYECKOM CKaTHH (TIACTHYE-
cKo aedopMaliK) NOJUCTHPONA MOCIE TEM-
NEPATYPHBIX CKAYKOB BONU3M TeMmepartyphl,
fmuskoit Kk T, HabmomaeTca B3auMOOIHO-
3HAYHOE COOTBETCTBHE CKOpocTel penakcaluu
obrema u 3uTansmuu (4], PaseuTo mpeacras-
JICHHE O TOM, YTO HIMEHEHHs FHTANBEOHK AH 1
obvema AV obpasna npu 5TOM NPOTMOPLHO-

HanbHLL W3MEHCHUIO KOJMHYeCTBa Ae(eKTOB
BAKAHCHOHHOTO THRA (M10-BHAUMOMY, aHaNO-
FHYHBIX BO3DYKIeHHBIM atomaMm [2]). Otho-
uicHne AH /AV He 3aBUCUT OT KMHETHKH Tpo-
uecca PEeNakCaluMM N CITYKUT XapakTepHCTH-
KOH JAaHHOrO THNa Aedektos. s MOAHCTH-
pona 0RO pasHo [4]

eih = 1400 Ml a.
AV

[IpumeuarensHO To, 4TO pacueT no MOAEAN
[2,3] oHTanenuu BO3GYy;xACHHS aToMa {«IH-
TANLNINA KBa3H(Pa20BOro Nepexods KuiKocTs-
CTEKHOY»), OTHECEHHO!N HAa €IUHULY H3IMCHE-
HHA (PIYKTYaLHOHHOro obbema Av,, mo mno-
PAAKY BENHYMHEI COBHAJACT C ITUM 3HAUCHM-
eM (T3=369 K, dP, /dT,=3.86 MIla/K [5])

M, | %y a19Mma.
Av, *ldT,

TNo-BuaMMOMY, Takoe COBMAJACHHE HE CIY-
yaiiHo, 6o B paMKax MoaeTu 8030yHACHHOrO
COCTOAHHS MUIACTHYECKan Aedopmalya v paz-
MACYEHHe crTexsa (CTeKnoBRaHWE JKUAKOCTH)
MMEIOT OMH U TOT K€ MOJSEKYIAPHBIH Mexa-
HuaMm [2]. Tinactryeckas pedopmalna conpo-
BOX/AETCH TAKHMU XKe CTPYKTYPHBIMH H3Me-
HECHHSIMH, YTO M CTEKNOBAHHE KUAKOCTH. B
CBS3H C 3THM OTMETHM, YTO B TEOPHU CUABLHO-
ro Bo30yaeHuA [6] 3apoxineHUe 3neMeRTap-
HOTO NRACTHYECKOrO CABUra B TBEPABIX TENaX
ApeacTasifetT cobodl noKaNbHBIA KMHETHYe-
CKHH CTPYKTYPHEI# nepexon, NponcXoIsmuii
B 30HE CHJBHONO BO30YKOCHMA 3a CYHET Mpo-
H3BOACTBA IHTPONHH.

Tabmuua 1. Temnota miasneHua W W mpupaile-
HHUE FHTaNbNHA AfHy B UHTEDPBAIE MEXAY TeMNCpaTy-
PaMH pasMAr9eHHs W [LIaBieHHA (UCmoAL30aHbl JaH-
noie [1])

AmopdHoe W AH; AH
BEINECTBO & /MO 7
DTUNoBLIA 4.6 2.1 (.46
CTIApPT
fIpenunoswit 4.6 2.5 0.54
CTIHpPT
Mnuepnn 18.5 8.8 0.47
Beuson 3.4 2.1 0.62
benzoderon 17.6 84 0.48




Tabmuaua 2. Tipupamenme o6bema aMopdHsix Be-
[ECTB B HATEPBANE OT TEMMEPATY sl CTEKIOBAHHS [0
TEMNEPATYPhl IUIABNECHUA

Amoproe | T, Tr | VAT {VATH ‘AVI

BEHICCTRO K V
eMT

MaHHO3a 297 | 405 | 0.689 | 0.669 | 0.030

I'nroxo3a 301 | 419 [ 0.690 | 6.670 | 0.030

lanakroza | 303 | 438 | 0.696 | 0.672 | 0.036

Tnuuepan | 185 | 291 | 0.795 | 0.765 | 0.037

Momweri- 1 353 | 508 | 1.020 | 0,990 | 0.030

pon

Honukap- | 413 + 493 | 0.895 | 0.865 | 0.033

Gowar

Keapuenoe | 1473 | 1983 {28.00" {27.300"| 0.025

CTEXTO

Harypane- | 198 | 281 | 1.000 | 0.970 | 0.030

HWA  Kay-

qyK

Crewno 673 | 1173 | 44.00° [42.000°] 0.045

Na;O-

Si0;

Tpusad- | 350 | 470 [423.007|400.00°| 0.054

THIGEH30N

* 3HadeHHA MOJAPHOTO 06BEMa B CM /MOME
** Conepxanue Na,O coctasnser 33.3 mon.%

TIpH OAHOOCHOM, A TAKXKE NPH BCECTOPOH-
HEM CHATHU HOJ BLICOKMM HANPMKEHHEM NpH
200C cTexyia MAACTHYECKH YILIOTHRIOTCS A0
10% {7]. Taxoe Heynpyro geopMHpOBaHHOE
CTEKNO MQXKET COXPAHATECA CKOJIb YPOJHO
ponro. Oanako npu Harpepavnu (7<T,) owo
BO3BpamiaeTcad K HCXOIHOMY HeAedopMHpo-
BAHHOMY COCTOAHHIO. JlaHHOE ABACHKE corna-
CyeTca ¢ HEpapHOBECHON TEPMOAMHAMHKOM,
KoTOpas pipeAckasbiBaeT 0OpaTHMOCTL CTPYK-
TYPHBIX M3MEHEHHH, MPOHCXOAAIUX HIDKE
TemMnepaTyph crekinoanns 7, [8]. YrnoTHen-
HbIE CTEKNA B ACHCTBHTENILHOCTH OKA3BIBAIOT-
¢4 TIEPEYMIOTREHHRIMU K TTPH ONaronpHATHEIX
BHCILHUX YCNOBHAX TIEPEXOAAT B MCXOQHOE
KBa3HPaRHOBECHOE HEBO3OYHIEHHOE COCTOA-
HUE, COOTBETCTBYIOLLEE NOCTOAHHOMY 3Haye-
HHIO BHYTPEHHETO CTPYKTYPHOrO napaMerpa
E=const (fg=const). Ilpn nnactuueckod ne-
dopManun CTPYKTypa CTEKOJl TEPEXO/UT K3

HEPaBHOBECHOIO COCTOAHHA B emle Oostec He-

paBHOBECHOE, BO30OYKIEHHOE COCTOSIHHE, Xa-
paKTepHU3yiollleecss H3OLITOUHBIM YHCIIOM KPH-
THYECKH CMEHICHHBIX aToMoB. llpu Tepmo-
CMyAHMPYEMOH  PEeNlaKCaudy OCTATOUHOH JAe-
hopMalMy CTEKON H30BITOYHEIE BO3OYXKACH-
HbIC aTOMbI BO3BPAIIAIOTCS B OCHOBHOE CO-

CTOSIHME, COOTBETCTBYIOLIEE HeAehopMupo-
BaHHOMY cTekny [9).

3akmouenue

TTokazaHo, 4TO NpMpalleHHe 3HTAABNAH
AHr v obbema AV paga opraHWuecKux cTek-
JYIOIIHXCA KUAKOCTEH B UHTEpBAC OT TEM-
NepaTypbl CTEKIOBAHMA Ty A0 TeMiepatypbl
nnapireHusa T, cocrapnsior okono AHy = 2-8
kIx/mone u AVy = 4-8 B, uro no nopsaxy
BETHYMHBl COBMNAZAIOT ¢ OAHHEIMH, TOAYYEH-
HBIMH NO MOAENH BO3OYKAEHHOTO COCTOSHHUA.
Taioke YCTAHOBIEHO, YTO OTHOIUEHHE U3ME-
HEHUA ODHTANLNUM K M3Medenwo  ofwpema
AH/AV npu HU30TEPMHUECKOM CHATHH [TOIH-
cTHpona BOauzn  TeMnepaTypbl CTEKIOBAHUA
COBNANACT C OTHOLUCHHEM 3HTABIIHH BO30Y-
AKACHHA aToMa K (GRYKTYAUHOHHOMY O0BeMy
AH/Av,,
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