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Paspaborana cratucTruecKas TeOpUS PaCTBOPUMOCTH (yJIepuTa B OpPraHu-
YeCcKHUX CpefaxX C yUeTOM H3MEHEHUs CTPYKTYPhI (DYJJIePEeHOBBIX MOJEKYJ C
ua3MeHeHeM TeMmnepaTypbl. OOGOCHOBaHA BKCTPEMAJIBHOCTb TEeMIIEPaTypPHOI
3aBUCUMOCTH PACTBOPUMOCTU. PesyabTaThl PacueToB COIIOCTABJEHBI C JKCIIe-
PUMEHTAJILHBIMA AAHHBIMH 110 TEMIIEPATYPHON 3aBUCUMOCTH PACTBOPUMOCTHU
¢dyiepuTa B rekcame, ToJyoJe, KcuioJe. IlomyueHo KauecTBEHHOE COOTBET-
cTBHE.

Po3po06iieHo CTATUCTUUYHY TEOPil0 PO3UMHHOCTU (PyJIJIepUTy B OPraHiuHUX
POBUMHHUKAX 3 ypaXyBaHHAM 3MiHM CTPYKTYpH (PYJIJIEPEHOBUX MOJIEKYJb
3i amimoio Temmeparypu. OOGI'DPYHTOBAHO EKCTPEMAaJIbHICTH TeMIIepaTypHOI
3aJI€}KHOCTH PO3UYMHHOCTH. Pe3y/ibTaTH PO3paxyHKiB 3icTaBlIeHI 3 eKcHepu-
MEeHTAJbHUMU JAaHUMU 3 TeMIIepaTypHOI 3aJe’XKHOCTH PO3UMHHOCTU (DyJLie-
PUTY B reKcaHi, Toayouri, Keumaosi. Onep:kaHo AKiCHY BiATIOBiZHICTS.

The statistical theory of fullerite solubility in organic media is developed
with consideration for the change of fullerene molecules structure with
temperature. The extreme temperature dependence of solubility is proved.
The calculation results are compared with experimental data on tempera-
ture dependence of fullerite solubility in hexane, toluene, and xylol. A
qualitative agreement between theory and experiment is obtained.

KaroueBnie ciaoBa: (yiiepeH, QyJiepuT, pacTBOPUMOCTH, (ha30BbIe IIpeBpa-
1IeHUs, CTPYKTypa MOJIEKYJI.
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(ITonyueno 28 anpensa 2009 2.)

1. BBEJEHUE

JKcHepuMeHTaJIbLHOE UccieoBanme pacTrBopumoctu Qpysiepura Cgqy B op-
raHM4YecKoM Marpuiie (reKcaH, TOJYO0J, KCUJIOJ) BBIIBUJIO dKCTPEMAJIb-
HBIA XapakTep TEeMIIePATYPHOM 3aBHCHUMOCTH pacTBOpuMoOcTu (puc. 1)
[1]. IIpu komuaTHO#T Temuepatype (T = 280 K) ma xkpubix ¢(T) Habuio-
IaJicss MaKCcUMyM. ABTOPHI paboTsl [2] mbeITanuchk 00bACHUTD HaOIIOHAE-
MBI 3(GGEeKT IpolieccaMu KJjacrepusanuu, a [3—8] mporeccamMu Kpu-
CTAJLIM3AITNN.

B paborax [9—11] nmpeamosiokena Apyras IpuUYnHa d3KCTPEMAaIbHOCTH
TEeMIIEPATYPHON 3aBUCHUMOCTU PACTBOPUMOCTH (yJIIepUTa B OpraHudve-
cKux cpenax. Ilo MHEHMIO aBTOPOB, C U3MEHEHUEM TeMIIepaTyphl U3Me-
HseTCsA CTPYKTYpa CBA3ell B KapKace (yJJIepeHOBBIX MOJIEKYJI, 00yCJIOB-
JUBAIOINIasa U3MeHeHUe 9JIeKTPOHHON IIJIOTHOCTY Ha BHEIITHEI ITOBEePXHO-
cTu 000JI0YKHY (hyJIIIepeHOBOTO KapKaca. ITO ompeesieT N3MeHeHe X1-
MUYECKO aKTUBHOCTH (QYJJIEPEHOBBIX MOJIEKYJ M UX CIIOCOOHOCTH B3al-
MOIEeNCTBOBATD C PA3JIUYHBIM KOJUYECTBOM MOJIEKYJI PACTBOPHUTEJIS.

Kpome Toro, ere go oTkpoiTHAa (QyanrepeHoB B pabore [12] BImoHEH
pacueT CTPYKTYpPbI (hyJIIEPEHOBBIX MOJIEKYJ U IIPEICKa3aHa BO3MOMK-
HOCTBH cyIrecTBOBaHUA MOJIeKyJ Cg, B BUJe TPeX OCHOBHBLIX PE30HAHC-
HBIX CTPYKTYP C PA3HOH CTeleHbio ycToiiunBocTu (puc. 2). MuI IpeJia-
raeM 000O3HAUYUTh UX O, B u Y. Peanusanus pasauyHoro tumna Mogudu-
Kanui ¢yaiaepeHoBbIX MoJeKyJI [11] Bei3bIiBaeT hopMupoBaHue QyJiie-
puTa ¢ Pa’3NIMYHBIMUA KPUCTAJINYECKUMU PeIIeTKaMMu: IIPOCTOH KyOu-
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Puc. 1. 9xcnepuMeHTaJNbHBIE TPa@UKH TeMIEePaTyPHON 3aBUCUMOCTU Pac-

a

0

8

TBopuMocTHu Qysiaepura Cq, B rekcane (a), Toayouie (6), kcuimoae (8) [1].
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Puc. 2. KoBaneHTHbIe pPe30HAHCHBIE CTPYKTYPHI (hysaepeHa Cqy ¢ PA3IUUHBIM
KOJIMUECTBOM JIBOMHBIX CBA3EH B €0 IATHATOMHBIX MOJIEKYJIaX: 00 — JIBe JBOM-
HbIEe CBS3H; 3 — OJHA MBOMHAA CBA3h; Y — OTCYTCTBUE ABONHBIX CBA3eHM (OmHA
W3 JBEHAAIATH MATMATOMHBIX MOJIEKYJI B KapKace (hyJaepeHOBON MOJIEKYJIBI
OTMEUEHA 3aTeMHeHueM; O, 3, Y — Moauduranuu QyaIepeHOBLIX MOJEKYJI).

yeckoit (IIK) — o-mogmduramnmusa, o0-eMHO-IIEHTPUPOBAHHON KyOude-
ckoit (OIIK) — PB-mogudukanus, rpaHeleHTPUPOBAHHON KyOUUYeCcKOit
(IT'IK) — y-mopgmduranua [11, 13—19].

Kax mokasano B [11] ¢ moBBIlIIeHEM TeMIEePATYPhI IBOMHBIE CBA3HU B
Kapkace ¢yiiaepeHa Cg B IATHATOMHBIX MOJIEKYJIaX MIEePEXONAT U3
BHYTPUMOJIEKYJISAPHBIX BO BHeENTHeMOJeKyJapHbIe. [Ipu saToM Kosmue-
CTBO IBOMHBIX CBA3EHM B KapKace Kakmaoii cTpyKTypsl Cg, cOXpaHseTcs
nocToAHHBIM 1 paBHBIM 30. C yBeInmueHrEeM UMCJIa BHEIITHEMOJIEeKYJIap-
HBIX CBsI3eil B MOJIEKyJie ()yJiaepeHa BO3PaCTaeT KOJMYECTBO MOJEKYJI
pacTBOPUTENA, B3ANMOAEHCTBYIOMINX ¢ Helo. IIpu 3TOM B HaCBHIIIIEHHOM
pactBope Cq, codmaeTcsa meUIIUT MOJIEKYJ PACTBOPUTEJSA, BBHIZBIBAIO-
ITUH IIePecHIIEHHOCTh PAaCTBOPA, IIPUBOAAINYIO K YMEHBIIIEHUIO pac-
TBOpUMOCTHU. TaKuM 00pas3oM, MBI CUMTAEM, UTO IIPOIECCHI KJIacTepu3a-
muu [2] n Kpuctannusanuu [3—8] ABIAIOTCA TOJBKO CJIEICTBUEM OoJiee
CJIOKHBIX IIPOIIECCOB, MIPOTEKAIOIIUX B CAMOU (DYJIIIePeHOBOM MOJIEKYJIe
IpU UBMEeHEHUH TEMIIEPATYPHI U TaBJICHUA B CUCTEME.

IlockoabKYy CTelleHb YCTOMUYMBOCTH KaMKION MoAum(pUKAIIU (PyJiepe-
HOBBIX MOJIEKYJI OIIpPeiessieTcs TeMueparypoii [11], To mpu HOpMaTbHBIX
YCJIOBUSAX CTAOMJILHOCTY KasKAON M3 HUX COOTBETCTBYET OITpeeseHHbIN
TeMIlepaTypPHBIN nHTepBaJ. Eciin paccMaTpuBaTh TeMIEepPaTypPHYIO IITKa-
Jy, TO CIeAyeT OTMeTHuTb, UTo mpu Hu3Kux temmneparypax (T <260 K)
cyIiecTByeT O-mMonupukanua @ysneputa. C MOBBIIIIEHUEM TEMIIEPATYPHI
npu T =260 K mpoucxoauT (asoBuIii IIepexon, KOTOPLIA peasnsyeTcs
yepe3 ¢opMUpOBaHUE MIPOMEKYTOUYHONH XMMUUYECKU Gojiee aKTUBHOM [3-
mMomuduKanum QyJaepeHOBOM MOJEKYJIbI ¢ 00pasoBaHUEM CTPYKTYPHI
dynmepura ¢ OIIK-permieTkoil, KoTopasd, OJHAKO, SBJSIETCA MeTacTa-
oumnnuoi. Ilpu manbHeiIIIeM IOBLIIIIEHNY TEMIIEPATYPHI pearndyercs ¢a-
30BBIN IIEPEXO0/ U IMIOSABJISETCA YCTOMUYNBAA ITPY KOMHATHOU TeMIIepaType
Y-Mozuduranusa GyiepeHoBoi MoseKyasl. IIpu aTom hopmupyerca da-
3a ¢ymrepura ¢ I'IIK-pemreTkoii, MOJIEKYJIbI KOTOPOUA MMEIOT OOJIBIITYIO
AJIEKTPOHHYIO IJIOTHOCTH HA BHEIITHEI CTOPOHE 000JI0UKY (hyIIepeHOBOI
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MOJIEKYJIbI U II09TOMY SABJIAIOTCS eIre 0ojlee XMMUYECKU AKTUBHLIMU B
cpaBHeHUU ¢ MoJsieKkyaamu B OLIK-cTpyKType.

Taxum 00pasoM, ¢ IOBLIIIEHNEM TEeMIIEPATYPhI B (hyIIepuTe IPOUC-
xoxaTt ¢asoBrle mpeBparienud: IIK — OIIK — I'lIK unau IIK — 'K
[11, 20-22].

Mgl mpeasiaraeM HasbIBaTh (pasbl (GyJLIepHUTa IO aHAJOTUU C HAa3Ba-
HUAMU MoaupuKanuil pyriIepeHoBLIX MOJEeKYJI, UX 00pas3yoIiux, — o,
Buy.

Hcxonma us BuINIeCKa3aHHOTO, B HAacTOAINel paboTe IPOBOAUTCS pac-
YyeT PacTBOPHUMOCTH (yJjjiepuTa C IeJbl0 BBIACHEHUA OcCOOeHHOCTel
TeMIIePATYPHOUN 3aBUCHMOCTH dTOTO Ipoiiecca. IIpu sToM yunThIBaeTCA
peausainud B Pa3HBIX TeMIIEPATYPHBIX NHTEPBAIAX KPUCTAJLINUECKUIX
CTPYKTYP (Qyiiepura, chopMUPOBAHHBIX (YJIJIEPEHOBBIMU MOJEKYJIa-
MU pasHOM MoAU(pUKAIUA.

IJia pelleHMsT TOCTABJEHHON 3aJauM pPacCUUThIBAJIach CBOOOMHAA
9HepPrusA CUCTEMbI. B pacuere ObLIIM NPUHATEI CAEAYIOITHAE TOJOMKEHMU:
1) peanusamnusa Tpex BO3MOMKHEIX (a3 dyanrepura ¢ IIK-, OIIK-, I'IIK-
CTPYKTypaMu, 00pa3soBAHHBIMU (DYJIJI€PEHOBBIMU MOJIEKYJIAMHU PAa3HOMI
moauduranuu (o, B, Y) 1 pasHOl aKTUBHOCTH; 2) METO]] CPEIHUX dHEP-
ruii [23, 24], B KOTOPOM 5Heprusd B3anMOIEHCTBUSI MOJIEKYJI OIIpeaeis-
eTcsA MEeXMOJIEKYJIAPHLIM PACCTOAHNEM U UX XUMHUUECKOUN IPUPOaoii; 3)
MoOIeJb chepruUecKr CUMMETPUUHLIX *KeCTKUX I1apoB [25, 26], B KoTo-
PO B3aMMOJIEMICTBYE YUNTLIBACTCA HE MEXKIy aTOMaMM, a MEXXKIYy MOJie-
KyJaMu, KaK CaAMOCTOATEJbHLIMU CTPYKTYPHBLIMH eTuHUIlaMu; 4) OT-
CYTCTBUE MMOPAIKA B padMeIlleHUN BCeX MOJIEKYJI IO y3JIaM KPUCTAaJLIN-
YecKOU peIleTKU; H) mpeHeOperkeHNe Koppeadnueil B 3aMeIleHuu IIo-
BUNNI KPUCTATINYECKUX PEIeTOK KaK (QyJIIepeHOBBIMU MOJIEKYJIaMu,
Tak U MOJIEKYJaMM pacTBOpuTesd; 6) yueT TOJbKO IIapHOTO B3auMOeli-
CTBUA U TOJLKO OJMMKANIINX MOJEKYJ; 7) IPOU3BOJILHLII COCTaB PyJI-
JepuTa, a TaKk:Ke ero OJHO- UM ABYX(ha30BOCTh B PA3HBIX TeMIIEPaTyp-
HBIX HHTEpBaJax; 8) peaausalus B pACTBOPE B PA3HBIX TEMIIEPATYPHBIX
nHaTepBanax IIK-, OLHK- unau I'lIK-perreToK, B HEKOTOPHIX ITO3UIUAX
KOTOPBIX pacIioJjaraiTcs MOJeKyabl P pactBopuTend. Ilocienmee mo-
JOJKeHUe peayin3dyeTcs Ha I'PaHUIle TBEPIAOro Kpucrajia Gyjiepura u
JKUIKOT'O PACTBOPUTEIA.

IIpu pacuerax ¢asnl ObLIN 0003HAUEHEI CIAETVIOMINM 00pa3oM:

o dpaza — ¢ymaaeput ¢ IIK-pemierkoii u MmoaeKkyaamMmu D,

B dasa — dysrepur ¢ OLIK-pemerxoit u mosnexkynamu Pg, (1)

Y basa — dynnepur ¢ I'IK-pemerkoit u monexkynramu D,.
ITapameTphl paccMaTpuBaeMbIX PeIIETOK 3aBUCAT OT TeMIIepPaTyPhI

[19] u B pa3HBIX JUTEPATYPHBLIX MCTOUYHHKAX OHU HECKOJBKO OTJIH-
yarorcda [27—30]. Hamu npuHATH ciaeqyoine nX 3HAUYEHUA:
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a,=14,08 A gna IK-cTpykTypHI,
ag=14,13 A nna OIIK-cTpyKTypHI, (2)
a,=14,17 A nns T'TIK-cTpyKTypHI.

Baumxaiimme MeXMOJIEKYJAAPHBbIE PACCTOAHUS OJIS KaXKIOH CTPYK-
TYpPBI OYAYT OompeneasaThcsa caefyiomumu GopMyIaMu

ro=aq=14,08A, ry=a3~/3 /2 =12,23A, r,=a,\/2 /2=10,02 A.(3)

TakuM 00pas3oM, MEXKMOJIEKYJIAPHBIE PACCTOSIHUA YMEHBIIAIOTCA B
caenyolneit mocaemoBareabuoctu: IIK — OLIK — I'llK. OHeprus B3au-
MOAEMCTBUSA 3a CUET 3TOro (PpakTopa JOJKHA YBEJIUUYMBATHLCS II0 abco-
JoTHOMY 3HaueHnoo. OOHAKO OHA eIlfe 3aBUCUT OT aKTUBHOCTHA CAMUX
(py1IepeHOBBIX MOJIEKYJ, OIPeAeAIIneil BO MHOIOM XapaKTep B3am-
MOJEeMUCTBUS.

2. TEOPETHYECKHUH ITOJIXO0/1 Y BBIYUCJIEHUS

Pacuer cBoOogHOI sHeprum (a3 TPOBOSUJIU, HCIOJbB3YsS MCXOTHYIO
dopmyny [23, 24]

F =E, —kTInG,—kTN,Ink,, i=o0, B, v, (4)

rae E, — BHyTpeHHAS KOH(MUTYypaIlMOHHAS SHEPTHUsd, OIIpeaesseMas
CYMMO#1 9Hepruii mapHbIX B3aNMOAEHCTBUI OJIMKANIIINX MOJIEKYJI PYJI-
JepuTa u pactBopurens; G; — TepMoOIUHAMUYECKAs BEPOATHOCTHL pac-
npeneaeHusa QyIIepPeHOBBIX MOJIEKYJ U MOJIEKYJ PACTBOPUTEJS, OIIpe-
IejiseMas IIPaBUJIaMU KOMOMHATOPUKU; N; — UHCIO0 (PYJIIepeHOBBIX
MOJIEKYJ B KPHUCTAJLJIE; A; — UX aKTUBHOCTh; £ — MOCTOAHHASA BoJbIl-
maHa; T — abcoJroTHaAA TeMIepaTypa.

Koudpurypamnmnonnas sHeprus onpeneasaiach BEIpasKkeHrueM

i i i i i i
B, = -NUu - N9ofy - Ngol, ®)

rge N, N\, N} — umcna 6amxaiimux nap ®@®, PP, ®P B dasze,
Dfp?), Uf?f, szj — DHEPruM UX B3aMMOIEHCTBUSA, B3SAThIE C OOPATHBIM
8HAKOM, [ =0, 3, Y — Tum dassbl.

Yucma OamKxanIInx map MOJEKYJ B KaxKI0i (ase i paBHBI:

i) _ 2 _ 2 i) _
N{)=2N} /2N, N, =2N. /2N, N) =2N,N, / N, (6)
ruoe

N=N,;+N,#const 7N
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— YUCJIO Y3JI0B KPUCTAJINUYECKON PEIIeTKU, 3aHATHIX MoJIeKyJiaMu D,
u P, N;u N, — uncio moynexkyn ®; u P, z; — KOOpJUHALIMOHHOE YHCJIO,
KOTOPOE IJISI pacCMaTpuBaeMbIX CTPYKTYP PaBHO:

2;,=06, 8, 12 coorBercTBenno auasa perterok IIK, OIIK, T'TIK. (8)

Koudurypamnuonnasa sueprus E, ¢c yuerom hopmyr (5)—(7) Oymet paBHA

Ei :_lzi;
2 N,+N

p

(NP0 + N20D +2N,N,00). 9)

p pp p ~op

TepMmommHamMuuecKasa BEPOSTHOCTH OIIPEAEJISeTCS IIPaBUJIaAMU KOM-

OMHATOPUKU (DOPMYJIOMH
G = N/ , (10)
N,IN,!

ee HATypaJbHBLIA Jorapupm c yuerom ¢opmyasl Crupaumara InX!=
= X(InX-1), cupaBenauBoii ajsi 6oabiiux uucesa X, OygerT paBeH

InG, =NInN -N,InN,-N,InN,. (11)

CB00OOIHYIO SHEPTUIO IOJIYIUM, ITOACTaBIIAA B (4) BeIpaskenud (9), (11):

2. . . .
F=——"__ (N + N0 + 2N .N v?) -
i 2(NL+Np)( L o0 p ~pp it p (PP) (12)
~kT[(N, + N,)In(N, + N,)-N,InN, -~ N,InN, - kTN, In2, |.
PaBHoBecHas KoHIleHTpaIusa GpyaaepeHoB B TBEPAOM PacTBOPe oIpe-
IeJaseTcsa MUHMMH3AIuell cBoOOmHOUM sHepruu. IlociaenHion ymoOHO

IIPOBOJUTDH, MCIOJIL3YA METOJ HEOIIPeNeJeHHOTO MHOMKUTEJNA Jlarpan-
sKa. [lJia aToro cocraBidgeM (DYHKITUIO

Y, =F +av, (13)
rie a — MHOXKUTeJNb Jlarpamika, a
9=N,+N,-N (14)

— ycaoBue cBasu (7).
YpaBHeHUs paBHOBECUA HAXOMUJIU U3 YCIOBUI

9 209 ;
a\Pi/aNi'f'aaT:O, B‘I’i/aNp+aaT:0 (i=a, B, 'Y). (15)

i p

ITogcraBnaa B (15) ceoboguyio sHepruio (12) u ycaoBue cBaAzu (14),
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HaxXoamjyu COOTHOIIIEHUA:

—z,(c0? + ¢ v?) +

°¢ p ~¢p
+§zi(ci21)$(: +c200) +2¢,c,00) + kT Ine, —kTInk, +a=0, (16)

o+ 200 +2¢,c,00)+ kT Ine, +a=0,

90 ppp i“pep

) ) 1
_ @) )y 4~ o (o2
z(c,v,, +¢,v,,)+ 2 z,(c;v

rae
¢;=N,;/N, ¢,=N,/N (17

— KOHIIeHTpaIuu PyJaJepeHOBbIX MOJEKYJI U MOJEKYJ PACTBOPUTEIA.
Brerunras us mepBoro ypaBHeHus (16) BTOpoe, MCKJIIOUATIN MHOMKH-
Teab JlarpaH:Ka ¥ DOJydaid COOTHOIIIEHME:

C.

z,(0" -0 —cw)=kTIn ———| (18)
o0 pp 7\’1(1 _ ci)
rae
— 90y _ 1D Q)
®, =20, =V —V,, 19)
— DHEPrus CMeIleHuA KaKIol (pas3bl U yUTEHO, UTO
c;+c,=1. (20)
®dopmyaa (18) moskeT OBITH IIEpPeNNCAHA B BUIE
() _ (@ -1
1 -z,(v,, =V, —cw,
¢, =|1+—exp (Vg ~ 0l ) . (21)
A, kT

13

Ira dopmysa uiau popmysia (18) ompeneasioT TeMIepPaTypPHYIO 3aBUCH-
MOCTh PACTBOPHMOCTH (QyJiepuTa B opranmueckoin marpuiie c;=c,(T).
Bupg 9T0ii 3aBUCUMOCTH OIIPEeIAeTCA SHEPTeTUYeCKM ITapaMeTPOM
_ @) Q)
V, =z (v -0 - co,), (22)

T.e. XapaKTepPOM MeKMOJIEKYJIAPHBIX B3aMMOAEHCTBUM.

3. OBCYXRIEHHUE PE3YJbBTATOB PACUETOB

Uccnenopanue pyHKIuu (21) Ha 9KCTPEMYM ITOKA3AJI0, UTO IJIA KaMKI0U
(dassl 3aBUCUMOCTE C; = ¢;(T) MOHOTOHHASA: C POCTOM TEeMIIEPATypPhI pac-
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TBOPUMOCTL (PyJIJIepUTa BO3PACTAET WU yOLIBAeT B 3aBUCHUMOCTH OT
3Haka sHepruu V, (22). B mupoxom ke mHTepBaje TeMIepaTyp, Korma
umeioT MecTo (dazoBbie nmepexonsl I[IK <> OIIK < I'IlK u BO3MOMKHO
u3MeHeHre 3HaKa 5SHepreTHUYecKoro Imapamerpa V,, 3aBUCUMOCTD
¢; = ¢(T) MmoxeT OBITh 9KCTPEMAJBLHOM.

B KauecTBe mpumepa OB pacCMOTPEH IPOCTOM YaCTHBIN caydaii, Ko-
rIa B BEIPDAYKEHUH JJIS 9HepTreTudYecKoro mapamerpa V; (22) orcyTeTByer
cjaraeMoe, 3aBHUCSAINEe OT KOHIEHTPAIIUH C;.. ITOT CIydail MMeeT MeCTO
npu ¢;<<c,~1 ambo mnpu Majoli BeJWYNHE JHEPIrHM CMEIIeHHA
(w; << 1). Torma ns popmyisl (18) momyuaem

V.
¢ =Aexp—2 (i=o,B,v), 23
;= A expo ( B.v) (23)
rue
V, =2z, —v). (24)

ITo popmyne (23) ObLI IOCTPOEH TpadpuK TeMIepPaTypHOII 3aBUCHU-
MocTu pactBopuMocTu Qyaiaepura c;=c(T). daa sToro HeoOXOIAMMO
OBLJIO OLIEHUTH SHEPTreTUYeCKHe mapaMeTpPhl

Vio = VocOa VBOa Vyo- (25)

Takas mpoliegypa IPOBOAUIACH C MCIOJIb30BAHHEM JKCIePUMEHTAIb-
HBIX HAaHHBIX puc. 1 ¢ ydyerom peasmsanuu o, 3, Y has mpu ompesme-
JIEHHBIX TeMIepaTrypax.

CoryiacHO 9KCIepuMEHTAM ObLJIO IIPUHATO, UTO

mpu T =240 K (kT =0,021 »B) peanusyerca o-dasa,
npu T'=270 K (kT = 0,023 sB) peanusyerca P-pasa, (26)
mpu T =290 K (BT = 0,025 5B) peasusyerca y-dasa.

Iia sTuxX TeMIepaTyp II0 KpuBO# puc. 1, 6 ompenensiach KOHIIEH-
TPAIUA C; = Cq, CB, Cy, JAJIEE IIO UNCIEHHBLIM 3HAUEHUAM TeMIepaTyp (26)
¥ HaliIeHHBIM KOHIIEHTPAIIUAM C; C IIOMOIIbI0 (hopMyasI (23) pacCUUTHI-
BaJINCh dHepreTuuecKue mapamerpsl (24), KOTOphIe OKa3aiCh PABHBI-
MU CJAEeAVIOINM 3HAUCHUAM:

Voo =—0,0022 5B, Vi, = 0,032 B, V,, = 0,01 2B. 270

TaxuMm 06pasoM, B pe3yJIibTaTe BLIYNCIEHUN ObLJI0 YCTAHOBIEHO, UTO C
POCTOM TeMIIepaTyphl, IPU Peasusanuu PasoBbIX MEPeXoa0B o — B — 7,
sHeprud V,, MeHAeT 3HaK, T. €. U3MeHAEeTCSI XapaKTep MeXMOJIEKYJIAD-
HOro B3auMojelicTBuda. Kpome Toro, sHeprermueckuii nmapamerp Vi,
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Puc. 3. PacuerHblii rpaduiK TeMIepaTypPHOH 3aBUCHUMOCTH PACTBOPUMOCTH
(dyrepuTra B oprannueckoil marpuiie (croinHas Kpusas). ®assl o, 3, Y coot-
BETCTBYIOT (QOPMUPOBAHUIO hyJII€PUTA B Pa3HBIX TeMIEPaTyPHBIX MHTEPBaIax
c ITK, OITK, I'lIK pemrerkamu. IIyHKTUpHBIe KpuBkie 1, 2, 3 ompeneadaioT pac-
TBOPUMOCTE (pyJieputa o, 3, Y has.

HaAMOOJIBIIHUH 10 a6COJIIOTHOMy 3HAYEHUIO

|Vao| < ‘VBO‘ > ‘Vyo ’ (28)

YTO MOATBEPIKAAET, uTo Pyiepur P dasbl JOIKEH NMeTh HauOOJIbIIIYI0
pPacTBOPUMOCTB Cp.

ITo popmyie (23) ¢ yueToM sHepreTHUECKUX IIapaMeTposB (27) moay-
YaeM, UTO C HOBBIINIEHWEM TEMIIEPATYPHI PACTBOPUMOCTE O-asbl yJI-
JiepuTa yBeJIMYnBaeTCs, a 1Js ¢as B 1 Y oHa yMeHbIIIaeTcs.

Ha pucynke 3 mpuBezeH pacueTHBIH IpauK TeMIepaTypHOH 3aBU-
CHMOCTH PACTBOPUMOCTHU (yJIepuUTa B OpraHnuecKkoii cpeme. IIyuaxkTup-
HBIMU KpuBbIMU [, 2, 3 mOKasaHBI TeMIIepATypPHbIE 3aBUCUMOCTH pac-
TBOpPUMOCTH (yJyiepuTa, HaXogaIerocs B o, P, y hasax.

B remnepaTypHbIX HHTEpBaJax opMuUpoBaHus ABYX das o+ P u f+ 7
pPacTBOPUMOCTE (hYJIJIEPUTA OIIPEHEIsaIach COOTBETCTBEHHO 110 (hOPMYyaIaM

¢ =X,cq+ Xpep ana cmecu das o+ f, (29)
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¢ = Xpcp + X\cy mna cmecu das B +7, (30)

rae X, Xp, X, — KolIuuecTBeHHOE COZlepKaHNe Ka o us ¢as B obac-
TAX IBYX(PaszoBOCTH, a KOHIEHTPAIUA Cy, Cp, Cy OIPEEIANINCh 10 (Pop-
mye (23) ¢ suepruamu (27).

4. BBIBOAbI

CpaBHeHUE SKCIEePUMEHTANLHEBIX (puc. 1) u pacueTHOro rpadura (puc. 3)
MMOKAa3bIBAET UJEHTUYHOCTD UX XapaKTepa: CXOAHasa SKCIIepUMeHTaIbHA
TeMIepaTypHas 3aBUCHMOCTL PAaCTBOPUMOCTH (DYJJIEepUTa B OpraHude-
CKOI1 cpefle, HaJIUUNe MaKCIMyMa Ha rpauKe 5TON 3aBUCUMOCTH B 00-
JIaCTU TeMIIepaTyp, KOTOPbIe COOTBETCTBYIOT (DOPMUPOBAHUIO -Moandu-
Kaiumu.

Taxum o6pas3om, paspaboTaHHAsS CTATHUCTUYECKAS TEOPUA PACTBOPU-
MocTu (yJIIepuUTa B OpraHMUYECKOl MATPHUIEe C yUIeTOM 0oOpasoBaHUA B
pasHBLIX TEeMIIEPATYPHBLIX HMHTepBaJiax (yJIJIepPeHOBLEIX MOJIEKYJ pas-
JVUYHBIX MOOU(MPUKAINI, T.€. PABHOU XMMHUUYECKON aKTUBHOCTHU 1 PEaJIN-
3allUM B 9TUX TEMIIEPATYPHBLIX MHTEPBAJIAX COOTBETCTBEHHO (PyJIepUTa
¢ ITK-, OIIK- u I'll K-pemnierkaMu I03BOJIMUIA O0BACHUTDL 1 000CHOBATD
TeMIepaTypHYIO 3aBUCUMOCTh PACTBOPUMOCTU (DyJJIepUTa B OpTaHUUEe-
CKUX PACTBOPUTENAX, HAOIIOZAEMYIO SKCIePUMEHTANbLHO B TAKMUX MAaT-
PUYHBIX cpelaX, KaK reKcaH, TOJYOJ, KCUJIOJ U AP. ITOT haKT I03BO-
JseT HalesaThCsd, UYTO MHeHUe aBTOpoB pador [9—11] o cymiecTBoBaHU1
TpeX CTAaOMIBbHBIX M30MepPOB MOJEKYJI Cgy, OTIMYAIOIIUXCSI AKTHUBHO-
CTBI0O ¥ TEMIEPATypoOil cTa0UILHOCTU, OIIPeAeJsIeMbIX IIPOIlecCaMU M3-
MEHEeHUd MeXaTOMHBIX CBS3€H C BHYTPHUMOJIEKYJIAPHBIX Ha BHEIIITHEMO-
JeKyJIApPHbIE, ABIIETCSI PEeaJTuCTUUHEIM.
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