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B pabote paccMOTpeHBI 0COOEHHOCTH IIPOIlecca BhICATUBAHUA (DYJIJIEPEHOBBIX
mosieKyJ Cgy 13 HACBIIIIEHHOTO pacTBOpa B Toayose. C MOMOIIILI0O IPOCBEUNBA-
IOIell ¥ CKaHUPYIOUIeHd SJIEKTPOHHBIX MHUKPOCKOINHA H3yueHa MopPQOoJorusd
oOpasyomuxcsa KpuctaiiaoB Gyriepura. C mMoMoIbi0 clieKTpodoToMeTpuye-
CKOT'0 MeTOJia TOKa3aHo, UYTO B Pe3yJIbTaTe U3MEeHEHUSA TEMIIePaTyPhl CUCTEMBI
HA KPUBOM PACTBOPMMOCTH [JIsi HACBIIIIEHHOr0 PacTBOpa o0pasyeTcs KOHIIeH-
TPAIlMOHHBIN TucTepesuc. HaxoikIeHUe CHUCTEMBI B OIIPEAEeEHHOM TOUuKe
ompeje/isieT COCTOAHME (PYJIIePeHOBOM MOJIEKYJLI B pacTBope. 9TO, B CBOIO
ouepenb, ompeeaaeT Kak MOP(OJIOTHI0, TaK U CTEIIeHb KPUCTAJJIUNIHOCTH BbI-
casmBaeMoro ¢yanepura. [[yaansm MoJeKyJIbl QyJjiepeHa II03BoJIsgeT el op-
MHUPOBATh B PACTBOPAaX, KaK UCTUHHBIE PACTBOPHI, TaK U KOJLJIOUIHEIE.

Y po6oTi PosTIAAHYTO OCOBJIMBOCTI IPOIECY BUCOJIOBAHHSA DYJIIEPEHOBUX MO-
nerya Cg, 3 HACHUEHOTO PO3UMHY B TOJIYOJIi. 3a JOIIOMOIOI0 IIPOCBiTHOI i CKa-
HiBHOI eJIEKTPOHHUX MiKPOCKONIi#l BUBUEHO MOP(OJIOTiI0 KPpUCTAIIB QyJLIepu-
Ty, III0 YTBOPIOIOTHCA. 3a JOIOMOI0OI0 METOAM CIeKTpPodoToMeTpii moKasaHo,
110 BHACJIIIOK 3MiHM TeMIepaTypu CUCTeMU Ha KPUBill PO3UYMHHOCTH IJIS Ha-
CUUYEHOT'0 PO3UNHY YTBOPIOETHCS KOHIIEHTPAIliiHM ricTepesnc. S3HAXOKEHHA
CUCTeMU B NIeBHi¥ TOUIi KPMBOI PO3UYMHHOCTY BU3HAYAE CTaH (PYyJLIepPeHOBOI
MoJIeKyJsu B posumHi. Ile, B cBOIO uepry, BusHauae sk MopQoJoriio, Tak i cTy-
IiHb KPUCTAJIIYHOCTU DYJIIIEPUTY, 0 BUCONIOEThCA. [lyanism MmosieKyau Qy-
JIepeHy YMOKJIUBJIIOE (JOPMYyBaTH HEIO B PO3UMHAX AK CIPABMKHI PO3UMHU, TaK
i Kosoimmi.

The peculiarities of the salting-out process of fullerene Cg4, molecules from
the saturated solution in toluene are considered. The morphology of formed
fullerite crystals is studied with the use of the transmission and scanning
electron microscopies. Our study reveals by application of spectrophotomet-
ric method that the concentration hysteresis is formed on the curve of solu-
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bility for the saturated solution because of variations in temperature of the
system. The system location in the certain point of solubility curve deter-
mines the state of fullerene molecule in the solution. This, in its turn, defines
both the morphology and the crystallinity degree of salting fullerene. The
dualism of fullerene molecule allows it to form both true solutions and colloi-
dal solutions. Based on obtained experimental data, one can come to recog-
nize that the knowledge of sequence of conducted measurements is of prime
importance for the interpretation of effects of the concentration hysteresis.

KaroueBsie cioBa: QysjepuT, BeicamuBaHue MoJeKyJ Cgy, KOHIIEHTPAIMOH-
HBIH THCTEpes3uc, Mopdoaorud Kpucraaios, IIOM, COM, cuekTpodoTomepus.

(ITonyueno 8 okmadps 2013 a.; nocae dopabomku — 27 dexabps 2013 e.)

1. BBEJEHUE

Hacrosamasa pabora sBiseTcsa Mpomoi:keHrueM paboTel «M3yueHue oco-
OeHHOCTEN mpoIliecca BoicasmBaHusa (ysiepura Cq, 13 pacTBOpa B TOIY-
ose. 1. JlaMmuHapHOE CMeIIIMBaHME PEATEHTOB» , B KOTOPOM PACCMOTPEHBI
0COO0EHHOCTH TIpoIlecca BhICAJMBAHUA (QyJiepeHOBBIX MoJeKya Cg, u3
HaCBIII[EHHOT'0 PacTBOPa B TOJIYOJie U C IIOMOIIBIO IIPOCBEUYUBAIOIIEH U
CKAHUPYIOIIEeH 5JeKTPOHHOM MHKPOCKOIIMM HM3yueHa MopdoJsorus ob-
PasyoIInXca KPUCTAJIOB (GyjiepuTa.

Kax mokasanu sKCIepuMEeHTBI IIePBOM YacTU PabdOThI, IPU BLICAJIH-
BaHUM pasbaBJIEHHOTO pacTBopa (pyJIepeHoB IePBOHAYAIBHO CBA3BIBA-
I0TCA MB0BITOUHBIE MOJIEKYJIBI PACTBOPUTEJNSA, a IIocjie 00pasoBaHUA
HaCBIII[EHHOTO PacTBOPa B OCAJOK TEPEXONAT MOJIEKYJBI QyJIepeHa.
Tarkum 00pa3omM, ITIOKa3aH0, YTO B HACBIIIIEHHOM PacTBOpe (PyJIJIePEHOB B
TOJIYOJI€ MOJIEKYJIBI PACTBOPUTEJSI, SJHEPTETUUECKU He CBA3aHHBIE C MO-
JIEKYyJIaMH PaCTBOPUTEJSA, OTCYTCTBYIOT. TaKsKe IMOKasaHo, YTO BBIMOJI-
HeHIe MPOollecca BhICAJINBAHNUA B HACBIIIIEHHOM PacTBOpe QyJIIepPEeHOB B
ToJryosie 3a cuérT nudp)GysMOHHBIX IIPOIIECCOB IPOTEKAHUA B3amMMOJei-
CTBUA MEKJY CIIMPTOM M TOJIyOJIOM NTPUBOAUT K OOpPa30BAHUIO a3€o0-
TPOITHOI CMECH CIIMPT—TOJIYOJ W (pOPMHUPOBAHUIIO B OCAAKe KPUCTAJIN-
ToB. Ilocimemuume npeacTaBiIsaioT cO00I TPEXMEPHEIE TBEPALIE TEJIa, Y KO-
TOPBIX IIOIIEPEYHOE CeUYeHUEe SIBJIAETCA IIPABUJIBHBIM IITECTUYTOJbHU-
KOM, a AJInHA B 4—8 pas IpeBHINIAET IOTIEPEYHOE CeUeHNe.

B macrosdmieit yactTu paboOThI PACCMOTPEHBI OCOOEHHOCTH MpOIecca
BBICAJIUBAHUA (PyIIepeHOBBIX MOJEKYJI Cqy M3 HACBIIIIEHHOTO PACTBOPA B
TOJIyOJIe IPY M3MEHEeHWMN TeMIepaTyphbl pacTBopa W BbicajmmBaTress. C
TIIOMOIIIBI0 IITPOCBEUMBAIOIIEH SJIEKTPOHHOM MUKPOCKONINHN u3ydYeHa
Mop(oJiorusa 00pas3yoInXCcsa KPHUCTAJLIOB (hyJIaepuTa.

2. YCJIOBUA SKCIIEPUMEHTOB U METOJIbI HCCJIETOBAHU

KonmeuTrpanuio (GyaaepeHoB B PACTBOPE OIPeAeaalINd II0 KaJIuOpoBOU-



N3YYEHUE BEICAJINBAHUA ®YJIJIEPUTA 113 PACTBOPA Cy, B TOJIVOJIE. II. 835

HBIM KPUBBIM C IIOMOIIBIO crieKTpodoromerpa CP-2000. CieKTphI CHU-
MaJICch Ipu KOMHATHOM Temnepatype (295 K).

Boiio sKcepuMeHTAaIbHO YCTAHOBJIEHO, UTO TOJIYOJbHBIE PACTBOPHI
dynnepera Cg, mogumHAIOTCa 3aKOoHY Jlambepra—bBepa. 9To o3Hauaer,
YTO KaJUOPOBOUHBIH rpadUK NOIKEH MPEeACTABIATh MPIMYI0 B KOODIH-
HaTax ONTHYeCcKas IJIOTHOCTh — KOHIleHTpamusa (QyJiepeHa, BbIpa-
JKeHHas B egmHHUITaX MoJi/ja. OmHaKo Ha NpaKTUKe B pa3baBJIeHHBIX U
KOHIIEHTPUPOBAHHBIX PACTBOPAX HABGJIOAAIOTCA IO TEM WJIM WHBIM IIPU-
YMHAM OTKJIOHEHUSA OT JIMHEHHOIH 3aBUCUMOCTU, U TpaduK MMeeT s-
obpasuyio popmy. Kpome TOro, TOUHOCTD N3MEPEHUA OIITHUUECKOM IIJIOT-
HOCTU B pa30aBJIEHHBIX PACTBOPAX 3aBUCUT OT TOUHOCTHU IIPUTOTOBJIE-
HUSA PAcTBOPA.

ITo sToii TmpmumHe MJId BHIGOpPA aHAIUTUYECKUX IapaMeTpOB ObLIN
M3MePEeHHI CIIeKTPHI moTJIoleHus pyinepena Cgy B TOTYOJTBHBIX PACTBO-
pax. YcTaHOBJIEHO, UTO (QyJiepeH nMeeT OUeHb CUJILHOE IIOTJIOIeHe B
OMiKHelH yabTpaduoIeToBOl 00/IaCTU ¢ MAKCUMYMOM IIPHU JJINHE BOJI-
Hel 335 M. IIpu aT0i#t AIMHE BOJHBI MOJAPHBIN KO3(DOUIIUEHT TOTJIO-
meHusa (Koaddunuent sxecruaknuu — KI) paBen 54230; nmpu makrcu-
myMme npu giauHe BoJHEI 407 um KO paser 3300 uM, a mpu MakCcUMyMe
pu aauHe BosHBI 540 HM K9 paser 940 (mpu 9TOM MaKCUMYyM BBIDaKeH
He oueHb 4éTKO0). VI3 9TOT0 CienyeT, 4uTo HanboJjiee IpueMIeMOo, IJI Mo-
CTPOEHUS KaJIMOPOBOUHOTO rpadmKa SABIAETCA II0JI0CA TIOTJIOIIEHUS C
MaKCHUMYyMOM Ipu AJjuHe BoJHEI 407 uM. 14 mocTpoeHNA KaanubpoBoU-
HOTO rpaduKa OBLI IPUTOTOBJEH PN PACTBOPOB C KOHIIEHTPAIUAMU OT
0,10-10* mox-n* mo 0,30-10 *mour-1' ¢ MHTepBAaIOM IPHUOINBUTEIHHO
0,050-10*mom-1". OnTHYecKas MIOTHOCTE IPUTOTOBJIEHHBLIX PACTBOPOB
Jexajia B MHTepBaJie, peKOMEeHIOBAaHHLIM IJid crieKTpodoromerpa CD-
2000 — o1 0,4 10 1,1.

Haceimmenubie pacTBOPEI hyJII€PEHOB B TOJYyOJie TOJIydYaiu A0baBJie-
HUEeM M30BITOYHOTO KOJIMUecTBa (QyJIepuTa B TOJYoJa. DPYIIEPUT IPHU-
CYTCTBOBAJI Ha JHE KOJIOHI B BUe KpUCTAJLI0B. VICXOMHBIH pacTBOp Xpa-
HUJICS B XOJIOAUIBLHOM KaMepe mpu Temnueparype 237 K u armochepHOM
maBiaenuu. MccienyeMblii pacTBOP BCTPAXUBAJICA HECKOJBKO pas B
neHb. Ilyid mosyueHus 3aJaHnHON TeMIepaTyphl pACTBOPa UCII0JIb30BaAIN
TEepMOCTaT, COeIUHEHHBIN ¢ MOPO3UJbHON KaMmepoii. B kKauecTBe sHep-
FOHOCUTEJISI MCIIOJAb30BaIN aHTU(MPU3 AJs aBToMOOMJeH. PacTBoOp BBI-
Jep:KUBau IPU 3aJaHHOM TeMIepaType HEeCKOJbLKO CYTOK, ITOKA KOH-
nenTpanusa ¢yJaIepeHoB B pacTBOpe He CTaHOBUJIaCh cTabuabHOM. [Tpu
M3MEePeHU Y PACTBOPUMOCTHU [JIS CTAOUIM3AIMU PACTBOPA U BO M36erKa-
HUe KPUCTALIU3anuu (QyJjiepeHa mpody pacTBopa 3aJWBANIU JECATH-
KPATHBIM KOJUUYECTBOM pacTBopuTesis. VI TOJBKO MMOCJe 3TOTO BHIIOJ-
HAJY U3MEPEeHNs KOHIIEHTPAI[UY PACTBOPEHHBIX (DYJLIIEDEHOB.

IIpu BBICATMBAHUY UCIIOJIb30BAIN COOTHOIIIEHNE PACTBOPA W BHICAJIHU-
Barensa 1:10. B KauecTBe pacTBOPUTEISA MCIOJIb30BAJICS TOJYOJ MapKU
OCY, a B KauecTBe BLICAJIUBATEJA OBIJI BEIOPAH STUJIOBLIN ciupT. Pyi-
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JIepeH B HeM IIPAKTHUYECKHU He PACTBOPUM. OTAHOJI MAJOTOKCUUYEH, Me-
TOAUKA €ro OYMCTKHM JOCTATOYHO IIPOCTA, UTO SABJIAETCA IIPErMYIIle-
CTBOM IIepe] APYTMMH CIIMPTAMMK, M OH XOPOIIO CMEIINBAETCSI ¢ 00JIb-
IIIMHCTBOM OPIaHMYECKUX PACTBOPUTEJIE.

IToxm TypOyJleHTHBLIM CMeIIMBaHWEM IIOHUMAJIU cMeIlluBaHue 1 M
HachbIIIeHHOro pacTBopa Gyanepera Cgy, HaXOAAIIETOCS B IPOOUPKeE, B
00'bEM KOTOPOTO ¢ 0OJIBIIION CKOpocThio moh masiaenueM 0,2 MIIa uepes
Uray BHyTpeHHUM auamerpoMm 0,3 MM BOPBLICKUBAJCA BbLICAJIUBATEID
o0wseémom 10 M.

IToce BhICAIMBAHUS OCAJOK W B3BECh AHAJIM3HPOBAIU C IIOMOIIBIO
IPOCBEUMBAIOIIEH SJIEKTPOHHONM MUKPOCKOII .

3. PESYJIBTATDBI OKCIIEPUMEHTOB 1 OBCY/RIEHUE

3.1. BeicanuBanue ¢ymiepeHos Cgyy 1 BIMAHNE TEMIIEPATYPHI
pacTBOpa M BhICAJMBATEJSI HA TAPAMETPHI MOJYyYeHHBIX KPUCTAJLIIOB

Hanuuwne 3aBCHMOCTH PACTBOPUMOCTHU OT TeMmepaTypsl dyaaepuTta Cg,
[1-11] maér BO3MOXKHOCTH OCYII[ECTBJIATH IIPOIECC KPUCTAIUIAIIUN
BEIeCTB pasiauyHbIMU nyTamu. IIpu BeicamuBauum [12—27] B HaACHI-
IeHHOM PacTBOpe MOHMKeHMe KOHIIeHTPAI[UY PACTBOPUTEIA TPUBOIUT
K HapyIeHunio ¢asoBOT0 paBHOBECUS, BCJIEACTBHE YeT0 PACTBOP Iepexo-
IUT IPAHUILY HACBIIMEHUSA, U YaCTh PACTBOPEHHOTO BEII[ECTBA ITePEeXOUT
B TBEéPAYIO hasy, 06pasyss KPUCTAJIBI TOH UJIX UHOM CTPYKTYPHI.

B HacrosIieM McciaemoBaHUYU MIPOoaHaIN3WUpPOBaHa MOPGOJIOTUA IPO-
IYKTOB JeCsATH 00pasIloB, IMOJYUEHHBIX IIPU BhICAJUBAHUU (QYJIepUTa
u3 HacwIeHHoro pacteopa C60 B Tomyose. Bece KommuecTBO 06pasiioB
pasbuTo Ha TPW TPYINLI B 3aBUCHMMOCTHA OT Te€MIIepaTyphl pacTBOpa,
MPUBA3AHHON K KPUBOM pPacTBOPMMOCTU. BBIOpaHHBIE TeMIIEpPaTypPhI
pactsopa (T',,.,), COOTBETCTBOBAJIN -, Y-00IaCTAM 1 TOUKe (ha30BOro Ie-
pexoja Ha Kpusoii pactsopumocTu Ceo: mepBada T,., = 243 K, Bropasa —
Tpoer = 273 K, Tpetba T, = 323 K [28—37]. B xasxo0ii rpynne o6pasnos
TeMIepaTypa pacTBopa Oblja MOCTOAHHOM BEJIUUYNHON IPU YCIOBUU U3-
MEeHEeHUS TeMIIePATyPhl BEICAJINBATEISA.

IIpu TypOy/ieHTHOM BBeIeHWM BbICAJIMBATENSd B KOJIUYECTBAX, B Jie-
CATH Pas MPEBLIMIAIINNX 00BEM PACTBOPA, TEMIIepaTypa CUCTEMBI Me-
HAJACh C OOJIBITON CKOPOCTHIO. UTO IT03BOJIAJO M3yUYaTh BIUSHUE CO-
CTOSAHUS PACTBOPA U TeMIIepaTypPhl BhICAJINBATENSA HA MOPMOJIOTUIO 00-
pasyroirieiica KpUCTaJLInUYecKoi ¢hasbl.

VcaoBusi 9KCIIEPUMEHTOB, HCIOJIb30BABIIHNECA IIPU BhICATUBAHUU
(dynnepenos Cg, 3aHeceHBI B TabJI. 1.

I. B mepByto rpynny BHeceHbI 06pasiiel Ne 53, 50, 52 u 51, umeroiue
HavaJIbHYIO TeMIOepaTypy pactsopa 243 K.
06pa3eu 'N.Q 53 - TpaCTBOpa = 243 R H TBI:ICaJTI/IBaTeJTﬁ = 243 R'



TABJINIIA 1. YcaoBusa 35KCIEPUMEHTOB, HCIIOJBL30BABIINECSA NPU BhIcasuBauuu (¢yiepenos Cgy, Mopdosorua u

IIapaMeTpsI IIOJIYYEeHHBIX MOHOKPHCTAJIJIOB.

CooTHoIIEHUE . Mopdonorusa
Ne MuHUMaIbLHBIN Ne
kosimuecTBa pacTBopa| Tpens K| Ty K obpasoBaBHINXCA
m\1 P pasMep KPHUCTAJJIOB, HM SKCIIEpUMEHTA
¥ BbICAJIMBATEJIS KPUCTAJLIIOB
1 1:10 243 243 10x10; 15x20 JIByXMepHBIE IIJIOCKUe 53
2 1:10 243 243 15x20 JIByXMepHBIE IIJIOCKUe 50
. 20x20 JByXMepHBIE IIJIOCKUe
8 1:10 243 278 20%x20x20 U TPEXMepPHBIe 52
. 30x30 JByXMepHBIE IIJIOCKUE
4 1:10 243 338 30x30x40 U TPEXMepHBIe 51
. 20x30; JByXMepHBIE IIJIOCKUeE
5 1:10 253 218 40x40x40 U TPEXMepPHBIe 34
10x30;
6 1:10 273 243 20x20x20 JIByXMEpHEIE ILIOCKHUE, 56
30x30x150 TPEXMEPHbIE W UTOJIbUATHIE
7 1:10 273 273 2155221‘?;810551 TpéxMepHbIEe U UTOJHUATHIE 57
8 1:10 273 348 25%?)131?)%31(1;1 TpéxMepHbIEe U UTOJHUATHIE 59
9 1:5 323 243 10x10%x100 UTroJIbUYAThIE 60
10 1:10 323 323 10x10x200 UTOJIbUAThIE 62

188 'II "HILOAIrOL 9 ) VAOd.LOVd €U VILAJAII KD BUHVINIIVOIdd HUHAh ASU
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IIporiecc BricanmuBanusa ¢ysiaepeHa (obpaser Ne 53) mpu TypOyJIeHT-
HOM CMEIIIMBAHUU IIPOIE] HHTEHCUBHO, I PACTBOP OKPACUJICH B CBETJIO-

4819168

§5919113

Puc. 1. ®ynneput, IOTy4YeHHBIH METOIOM BEICATUBAHUA MPU T ymop, = 243 K 1
T srcammsarens = 243 K (o6paser; Ne 53). PesyabraTel mcciaenoBaHuii, BBITIOJIHEH-
HBIX C IIOMOIIBIO IIPOCBEYMBAIOIIE} 5JIEKTPOHHOM MUKPOCKONHNU Ha YEPHOM
mmoJie: a, 6 U 6 — KPUCTAJIUTHI B BHUJe CPOCTKOB MOHOKPUCTAJJIOB; 2 — JAU-

(paknuoHHAA KapTUHKA.

Puc. 2. ®ynnepur, moJTydeHHBIN METOAOM BhICaTUBaHUA Ipu T’ =243 K u

T

pacTBopa

=243 K (ob6paser; Ne 53) pe3yabTaThl UCCIEIOBAHUI, BHITTOJTHEHHBIX
C IOMOIIBIO0 IPOCBEUMBAIOIIEN 9JeKTPOHHOM MUKDPOCKOIUU: @ — OOIIUN BUJ
kaacrepa 500x600 HM 1 6 — (parMeHT STOTO KJacTepa, COCTOAMINI U3 ABY-
MePHBIX KpucTaiaoB oT 5 10 20 um (yBenuuerue 320000).

BbICaJIABaTEJIA
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KOpuYHeBBIH 1BeT. IIpolecc ceguMmeHTaninu mpoTeKan MemiaenHo. Ha
pucyuke 1 mpuBeJeHBI Pe3yJbTATHI WCCJIEIOBAHNII, BBIIOJHEHHEBIX C
IOMOIILIO IIPOCBEUMBAIONIEH 3JIEKTPOHHON MMKPOCKOINM Ha YEPHOM
nosne (QyanepuTa, IOJYUYeHHOTO METOJOM BBICAIMBAHUA IPH T'erm.
pa= 243 K 1 T, comuparens = 243 K (oOpaser; Ne 53). 113 CHUMKOB BUAHO, UTO
B PACTBOpE IPUCYTCTBYIOT KPUCTALIUTEI fuamMeTpoM 500x600 HM 1 mo
MUKPOHHOM BeJNUYNHBI B BHIE CPOCTKOB. TakKike MOYKHO BHUIETb, UTO
KPHUCTAJJINUTEI COCTOAT M3 KBAa3UABYMEPHBIX IIJIOCKUX KPHUCTAJIJIOB A1Aa-
MeTpoMm oT 15 mo 20 HM.

06pa3eu M 50 - TpaCTBOpa = 243 K I/I TBBICaJ'IMBaTeJ'IS{ = 243 R'

IIpotiecc BricanmuBanuda ¢ynepeHa (oopaser; Ne 50) ompu Tex Ke TeM-
rneparypax TypOyJIeHTHOe CMeIINBAHNEe BLEIIOJHIIN MeHee HHTeHCUBHO,
yeM B oOpasie 53, 1 pacTBOP TaKKe OKPACUJICA B CBETJIO-KOPUUHEBEIH
nBer. IIpolecc ceguMeHTanuy OpoTeKaa meaaenuno. Ha pucyHKe 3, a,
IpUBeIeHbl Pe3yJbTAThI UCCIAETOBAHUN MOP(OJIOTHUU ¢ IIOMOIILIO IIPO-
cBeumBaoINell 3JIeKTPOHHOU MHKPOCKONNU (HyJIepuTa, HOJYyUeHHOTO
METOIOM BhICAJIMBaHUS. VI3 CHUMKOB BUJIHO, UTO B PACTBOPE IIPUCYT-
CTBYIOT KpuUCTaJAIUTHI guaMmerpoM 500x800 HM u 10 MUKPOHHON BEJIN-
YWHEI B BUJE CPOCTKOB. TaKKe MOMKHO OIIPeNeUTh, UTO KPUCTAINTEI
COCTOAT M3 ILJIOCKUX KPUCTAJJIOB AruaMeTpoM oT 15 10 20 uMm.
06pa3eu 'N:_) 52 - Tpac'mopa = 243 R I/I TBI:ICaJ'IPIBaTeJ'Iﬁ = 273 R'

IIporiecc BeicamuBaHuA (ysnepena (obpaser Ne 52) mpoIén MHTeH-
CUBHO, ¥ PACTBOP OKPACHUJICS B TEMHO-KOPUUHEBLIN 1BeT. IIpoiiecc ce-
IMMEHTAIINY IIPOIEN B TeueHue 1,5 uaca. Ha pucyHke 4 npuBeneHsl pe-
3yJIbTATHI UCCJIENOBAHNI, BEIIIOJHEHHBIX C IIOMOIIbIO IPOCBEUNBAIOIIE
SJIEKTPOHHOM MUKPOCKOIHNHU (PYJLIePUTa, HOJYIEHHOTO METOJIOM BhICA-
JUBAHUA OPA T pocrpops = 243 K 1 Typcamuparens = 273 K (0Opaszem Ne 52). Us

a

Puc. 3. Pynnepur, moJaydeHHBIN METOJAOM BhICATUBaHUA Ipu T’ =243 K u

T

pacrBopa
=243 K (o6paser; Ne 50). PesyabTaThl MCCIeAOBAHUM, BBHITIOJHEH-

HBIX C IIOMOIIBI0 IPOCBEUYMBAIOIIEH BSJIEKTPOHHOM MHKPOCKOIWN: @ — BHJ
6oapiroro kaacrepa 500x800 um u 6 — manbrii Kaacrtep 200x350 uMm, cocTos-
it u3 Kpuctasaos oT 10 7o 30 um.

BbICaIABaTEJIA
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0

Puc. 4. ®ynnepur, HoaydeHHBIH METOAOM BEICATUBAHUA MPU T jemmop, = 243 K 11
T cammarens = 273 K (obpaser; Ne 52). PesynbraThl mcciaefoBaHUll, BBITIOJHEH-
HBIX C IIOMOIIBI0 TPOCBEUYNBAIOIIEH 3JI€KTPOHHON MUKPOCKOINU: @ U 6 — BUJ
0GOJIBIIIOTO KJIACTEPA, COCTOSIIEr0 M3 ABYMEPHBIX AuMaMeTpoM OokKoJjo 20 HM u
TPEXMEPHBLIX HAHOKPUCTAJLIOB MInHON 0K0Ja0100 HM M mmamerpom okoJio 20
HM; 8 — IPUCYTCTBUE QPYJIJIepUTAa HeollpeaeJeHHO u chepuuecKoii GOPMBbI.

0

Puc. 5. ®ynnepur, noaydeHHBIH METOAOM BhICATUBAHUA MPH T emmops = 243 K 11
T scammsarens = 998 K (o6paser; Ne 51). PesynbraTel mcciaenoBaHuii, BBITIOJIHEH-
HBIX C IIOMOIIBIO IIPOCBEUYMBAIOIIEN 3JIEeKTPOHHOM Mukpockomnuu. IIpucyr-
CTBYIOT KaK a4 — JABYMepHbIe Kpucrajaabl pasmepom 20-30 mM, Tak u 6 —
KPYIHBIE CDOCTKY KPUCTAJJIIOB, COCTOAIINE U3 TPEXMEPHBIX KPUCTAJJIOB [Ua-
meTpoMm 50 HM.

CHUMKOB BUJHO, UTO B PACTBOPE IIPUCYTCTBYIOT KPUCTAJLIUTEI, COCTOSI-
Iye U3 ABYMEPHBIX IIJIOCKUX AUAMETPOM OKO0Jio 20 HM M TPEXMEPHBIX
HaHOKPUCTAJIOB AanHOoM oKoa0 100 u nuamerpom okoJio 20 am. Kpome
TOT'0, IIPUCYTCTBYET (PYJIIEPUT HEOIIPEeAeIEHHON 1 chepruuecKoii (POPMBI
(puc. 4, 8).

Oopazeny Ne 51 — T, rnopa = 243 K11 T, punarens = 338 K.

IIporiecc BeicammBaumua (pysnrepuTa, (oopaser; Ne 51) mpu TypOyJIeHT-
HOM CMEITNBAHUU, IPOIIIEJ MHTEHCUBHO, M PACTBOD OKPACUJICA B TEMHO-
KopuuHeBbIl 11BeT. IIporiece cesumenTanuu Havajacs yepes 1,5 waca u
mpoTeKas MeajeHHO. Ha pucyHKe 5 IpuUBeIeHBI Pe3yJIbTaThl UCCIEm0-
BaHWUII, BBINOJHEHHBLIX C IIOMOIILIO IIPOCBEUMBAIOIIEH SJICKTPOHHOMN
MUKPOCKOIINM (PyJjIepuTa, MOJYUYeHHOTO METOJAOM BBICAJIUBAHUSA IIPHU
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T pacrsopa = 243 K 1 T, conmmarens = 338 K. I3 CHUMKOB BHJHO, UTO B PACTBO-
pe IPHUCYTCTBYIOT KaK ABYMEpPHbIe ILIOCKKEe KPHUCTAJILI pasmMepom 30—
30 HM, TaK 1 KPYIIHbIE CPOCTKU KPICTAJJIOB, COCTOAIINE N3 TPEXMEP-
HBIX KPHCTAJLIOB BesmunHoi 50 um (puc. 5, 6).

Mesxkay ImepBOil M BTOPOM I'PYIIIaMM OBLILJI BBLIINOJIHEH SKCIIEPUMEHT
(o6pasenr Ne 34), moJIyUeHHBIHI METOAOM BBICAJIMBAHUA IIPU IIPOMEKY-
TOUHOII TeMIIepaType pacTteopa = 253 K.

IIporiecc BricamuBanus ¢GysaepeHa (oopaserr Ne 34) mpu TypOyJIeHT-
HOM CMEIIINBAHUY IIPOIIE] UHTEHCUBHO, I PACTBOP OKPACHUJICA B CBETJIO-
KopuuHeBbIH 1BeT. IIpomecc cequMeHTaAMN IPOTEKAJ OUeHDb MEJIEHHO.
ITocisie AByXMeCAYHOM BBIAEPIKKHU PACTBOP MMO-IPEKHEMY MMEJ PhIKUI
user. Ha pucynke 6 mpuBemeHbl Pe3yJILTATHI MCCJIENOBAHUMN, BBIIOJI-
HEHHBIX C MOMOIIBLI0 IIPOCBEUMBAIOIIEl SJIEKTPOHHON MHKPOCKOIINU
dyanepuTra Ha YEPHOM II0JIE, IIOJYUYSHHOI'0 METOAOM BhICAJIHNBAHUSA IPU
T pacrsopa= 208 K 1 Ty nuparens = 273 K (0Opaser Ne 34). VI3 CHUMKOB BUJ-
HO, UTO B PAcTBOpE IPHUCYTCTBYIOT B OOJBIIMMHCTBE KPHCTAJJINTEL KaK

Puc. 6. ®ynniepur, IoJyIYeHHBIN METOAOM BhIcaIuBaHusa npu T
T
HBIX C IIOMOINBI0 IPOCBEUMBAIOIIEH 3JIEKTPOHHOU MHKPOCKONHNU HA YEPHOM
noJsie. IIpucyTCTBYIOT KaK a, 6, 6 — B OOJBIIIMHCTBE KPUCTAJJIUTHI (BO B3Be-
IIIEHHOM COCTOSHMM), 00Pa30BaBIIIMeCs U3 IJIACTUHUYATHIX KPUCTAJJIOB pasMe-
pom 20—-30 HM, TaKk U 2 — KPYIIHBbIE CPOCTKU KPHUCTAJJIOB (B OCaJKe), COCTOS-
e 13 TPEXMEePHBIX KpucTayiaoB Beauunuon 300x3000 am.

pacTtBopa = 253 K u
=273 K (ob6paser; Ne 34). PesyabTaThl MCCIEIOBAHUI, BLIIOJHEH-

BhpICAJIABATEJIA
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o0pasoBaBIIMecs 13 ILJIACTUHUYATBIX KPUCTAJJIOB pasmepom 20—30 mwm,
TaK U KPYIHBIE CPOCTKM KPHUCTAJJIOB (B OCagKe), COCTOAIIME U3 TPEX-
MepHBIX KpuctajaoB pasmepoM 40x40x40 mM, coOpaHHBIE B CPOCTKH
BeauunHoit 300x3000 um (puc. 6, 2).

PesyapraTsl nmpocBeunBarolleil 3JIeKTPOHHOM MUKPOCKOINHU, IIOJY-
YyeHHBIE Uepes3 JBa Mecsila II0ocJe IIPOoIiecca BhICAJIMBAHMS, MOKA3aJIH,
YTO BO B3BEIIEHHOM COCTOSHUU IIPUCYTCTBYIOT B OOJBLIITHNHCTBE KPHU-
CTAJIIUTHI, 00pa30BaBIINECs U3 MJIACTUHYATHIX KPUCTAJIOB (puc. 7, 8,
2) pasmepom 20—30 HM, coOpaHHBIE B KJaacTepsl (puc. 7, a, 6) BeINUNHOH
oT 500 BEM 0 MUK POHHOM BEJIMUNHEI.

I1. Bo BTOpYyIO rpymnmy BHeceHbI 00pasmnl Ne 56, 57, 59 B KOTOPBIX TeM-
mmepaTypa pactTBopa moageps;xuBajach 273 K.
06pa3eu M 56 - TpaCTBOpa = 273 K I/I TBBICaJ'IPIBaTeJ'IS{ = 243 R'

Puc. 7. ®ynnepur, moJayIYeHHLIN MEeTOAOM BhicagtuBauusa npu T =253 Ku

T

pacTBopa

=273 K (o6paser;; Ne 34). PesyabTaThbl MCCIEIOBAHWUI, BLIIOJHEH-
HBIX C IIOMOII[BIO IIPOCBEUUBAIOIIEH 9JIEKTPOHHON MUKPOCKOIINHY, IIOJyYeHHBIE
yepes JBa MecsAlla IIOCJe IPOoIlecca BhICATUBAHUA. BO B3BEIIIEHHOM COCTOSHUU
IIPHUCYTCTBYIOT B OOJILIIMHCTBE KPUCTAJLINTEL, 00Pa30BaBIINEC U3 IIJIACTUHYA-
THIX KPUCTAJLIOB (8, 2) pasmepom 20—30 HM, coOpaHHEIe B KJacTepsl (a, 0) Be-
auunHoi oT 500 HM 10 MUKPOHHOM BEITMUUHEI.

BbICAJINBATEJIA
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IIporiecc BricamuBanusa ¢ysiaepeHa (obpaser Ne 56) mpu TypOyJIeHT-
HOM CMeEIIMBaHWHW BBIIIOJHWJIN MeHee MHTEHCHUBHO, YeM B JPYI'HUX 06—
pasiax, 1 pacTBOP TaK:Ke OKPACHUJICA B TEMHO-KOPUUYHEBEIN 11BeT. 1Ipo-
Iecc cefMMeHTaIlny Havyajcs cpasy ke, HO IIPOTeKas MeIJIeHHO.

Ha pucymke 8 mpuBemeHbI pPe3yJabTAThl HMCCJIETOBAHUM, BBLIOJIHEH-
HBIX C IIOMOII[bIO ITPOCBEUMBAIOIEH SJIEKTPOHHONM MUKPOCKOOWM, (PYJI-

Puc. 8. ®ynnepur, noayuyeHHBI! METOAOM BhICATUBAHUA MPU T ymmopa = 273 K 1
T canmmarens = 243 K (o0paser; Ne 56). PesynbraTel mcciaenoBaHuii, BBIIIOJHEH-
HBIX C IIOMOII[BIO ITPOCBEUMBAIOIIEN DJIEKTPOHHOM MUKPOCKOIIUMU: @& — KJIAcTe-
pel 150x300 mM, oOpasoBaHHBIe KBAasUABYMEPHLIMU HAHOKPHUCTAJJIAMU IHA-
merpom 20-30 HM; 6 U 6 — KOHIJIOMEpAThl, 00pa3oBaHHBLIE TPEXMEPHBIMU
HaHoOKpucTasaamu aauuoi 150—200 HM 1 fmamMeTpoM OKO0JO0 35 HM; 2 — CpO-
CTOK TPEéxX KpucrajaoB guamerpoMm 80—90 HM u AnuHOM 6G0Jiee OAHOT0 MUK POHA;
0 — uroJbuaThie KpucTajabl guamerpom 15—20 am u gauHOM oT 150 M 1 60-
Jee.
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JIEPUTA, IIOJYUYEHHOTO0 METOJOM BhICAIUBAHUA. VI3 CHUMKOB BUJHO, YTO
B pacTBOpeE IPUCYTCTBYIOT KaK AByMepPHEIe KpucTajabl pasmepom 10—30
HM, TaK ¥ KPYIIHbIE CPOCTKM KPHUCTAJLIOB, COCTOSIINE U3 TPEXMEPHBIX
KpucrtaanoB Beanuunnoit 50 um (puc. 8, 6). Kpome Toro Bo B3Becu mpu-
CYTCTBYIOT KJACTEPEI UTOJbUATRHIX KpUCTAJII0B guamerpoMm 20—30 HM u
nauaoM or 150 M u 6osee, GOJILINIe HATTOMUHAIOIINE ILJIOCKUE UTJILI (B
HEKOTOPBIX CAyUadX IMOAIaI0IIneca IPOCBeTy) puc. 8, 0.

06pa3eu 'N:_) 57 - TpaCTBOpa = 273 K I/I TBBICaJ'IPIBaTeJ'IS{ = 273 R'

IIporiecc BricamuBanusa ¢ysnepeHa (obpaser Ne 57) mpu TypOyJIeHT-
HOM CMeIIIBaHUY IIPOIIE] MHTEHCUBHO, M PACTBOP OKPACHUJICA B TEMHO-
KopuuHeBbIN 11BeT. IIpoliece cemmmMmenTannu mporexkaa obictpo. Ha pu-
CyHKe 9 IIpuBeJeHbl Pe3yJbTAThl HUCCJIEIOBAHNI, BBIIOJHEHHBIX C IIO-
MOIIBIO ITPOCBEUMBAIOIINEN 3JJIEKTPOHHOM MUKPOCKOINM, (PyJjaepura,
IIOJTy4eHHOI'0 METOJOM BBICATUBAHMUA IPH T pocmopa= 273 K 1 T\ camusare.
=273 K. I3 cHUMKOB BUIHO, UTO B PACTBOPE IIPUCYTCTBYIOT TPU BHUIA
KPHUCTAJIIOB — TpExMepHble KpucTaamauTsl 450—600 uMm B fuamerpe u

7
"4

Puc. 9. ®ynnepur, moayUueHHbBIH METOLOM BhIcaauBauus npu T
T

pacTBopa = 273 R H
encammarens = 2 (8 I (00paser; Ne 57). PesynbraTel mcciaenoBaHuii, BBIIIOJHEH-
HBIX C IIOMOIIBIO IIPOCBEUMBAIOIEll 9JIEKTPOHHON MUKPOCKOIUU: a, 0, 8 —
TpéxMepHbIe KpucTtaaauTtsl 450—600 HM B fuameTpe u 60jiee MUKPOHA B AJIUHY,
MMOKPBIThIE HAHOKpUcTadaamMu 25 HM B auamerpe u oT 80 HM B AJIUHY; 2 —
HAHOKpUCTAJJIbI B fuamerpe 20—25 HM 1 MroJbyaThie KBa3UIBYMePHbIE KPU-
craJysl guamerpom 15—20 um u gauuoii 150 HM u 6oJtee.
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0oJjiee MUKPOHA B AJUHY, IIOKPLIThIe HAHOKPUCTALJIAMU 25 HM B aua-
meTpe u oT 80 HM B IJIMHY U UT0JbUYAThIe KBASUIBYMEPHbBIE KPUCTAJLILI
mpuamerpoMm 15—20 um u giaunoii 150 am u 6ote (puc. 9, 2).

06pa3eu 'N:_) 59 - TpaCTBOpa = 273 K I/I TBBICaJ'IPIBaTeJ'IS{ = 348 R'

IIporiecc BricamuBanus ¢ysnepeHa (obpaser Ne 59) mpu TypOyieHT-
HOM CMeIIIMBaHUY IIPOIIE] MHTEHCUBHO, U PACTBOP OKPACHUJICA B TEMHO-
KopuuHeBbIH 11BeT. I[Iporecc mporeran 6picTpo. Ha pucymke 10 mpuse-
IeHbl Pe3yJbTaThl HMCCJIESOBAHNI, BBIIOJHEHHBIX C IIOMOIIBLIO IIPOCBe-
YHBAOIEN SJIeKTPOHHON MUKPOCKOINH, (PyJLIeprUTa, HOJIYIEHHOTO Me-
TOJOM BBICAJIUBAHUA IPA T ocrpopa= 273 K 1 T,y cammparens = 348 K. Kax B
CYCIIEH3UH IPUCYTCTBYIOT chepruecKre KOHIJIOMePAaThl JUAMETPOM OT
100 mo 300 mMm, chopMUPOBAHHLIE HAHOKPHCTAJJIAMH pPa3MepoM
20x15x25 M, a TaK:Ke KPUCTAJINTEI JuaMeTpoM oT 150 HM 1 AIMHOM
6omee muxpoHa. Kpome Toro, B cMmecu IPUCYTCTBYIOT KJIACTEPHI TPEX-
MepHBIX KpucTayiaoB nuamerpoM 40 um u gaunaoi 500 HM u 6oJiee.

II1. B TpeThio rpyminy BHeceHbI 00pasmnl Ne 60, 62, B KOTOPHLIX TeMmepa-
Typa pacTBopa nogaaeps;xuBagach 323 K.

Puc. 10. ®ynnepur, oayuYeHHBIH METOJOM BRICATUBAHUA IPU T’ 0mmops = 278 K
U T, cammarens = 948 K (00paserr Ne 59). PesysbraTs! ncciaefoBaHui, BHIIOJIHEH-
HBIX C IIOMOII[bI0 IIPOCBEUYMBAIOIIEH 2JIEKTPOHHON MUKPOCKOIHUU: a, 6 — cde-
pudeckue KoHrsioMmepatsl amamerpoM ot 100 go 300 HM, chopMupoBaHHEBIE
HaHOKpucTasiaamu pasmepom 20x15x25 HM, a TaKyKe KPUCTAJJIUTHI THaMeT-
poMm ot 150 HM u AymHOI 60J€e MUKPOHA; 6 1 2 — KJIACTePhI TPEXMEPHBIX KPU-

craJyios guamerpom 40 um u gauuoi 500 M u 6oJiee.
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Oopasen; Ne 60 — T, nopa = 323 K 1 T, canmparens = 243 K 1 cooTHOmMEHUN
pacTBopa u BeIcayguBaTeasa 1:5.

IIporiecc BricanmuBanusa ¢yinepeHa (obpaser Ne 60) mpu TypOyieHT-
HOM CMeIIMBaHUM IIPOIIEJ MHTEHCUBHO, I PACTBOP OKPACUJICA B UePHO-
KopuuHeBbIl 11BeT. IIpoliece cemmmMmenTannu mporexkaa obictpo. Ha pu-
cyHKe 11 mpuBeseHBI Pe3yIbTATHI UCCIEIOBAHNI, BBIIIOJHEHHBIX C II0-
MOIIbIO ITPOCBEUMBAIOIIEN 3JIEKTPOHHOM MUKPOCKOIUM, (PyJjaepura,
IIOJTy4eHHOI'0 MeTOAOM BBICAIUBAHUA T pocrmopa = 828 K 1 T’y conuparens = 243
K u cooTHOIIEeHNY pacTBOpa 1 BhIicajauBaTesd 1:5. B cycrensun npucyr-
CTBYIOT KJacTepsl KpucTayioB guamerpoMm 200—-250 um u B guaury 500—
700 HEM, TOKPLITHIE UTOJILUATEIMU KpHUcTalaaMu guamerpoMm 10 M u
nanuoi 1o 100 M u 6oJee.

Oopasery Ne 62 — T ,rnopa = 323 K ¥ T, canmparens = 323 K 1 cooTHOmMEHRUN
pacTtBopa u BeicayguBaTteasa 1:10.
IIporiecc BricanmuBauuA ¢ysaepeHa (oopaser; Ne 62) mpu TypOyIeHTHOM

8

Puc. 11. @ynnepur, DoayUYeHHBI! METOJOM BRICATUBAHUA NPU T\ 0mmops = 328 K
A T, canmarens = 243 K (06paserr Ne 60). PesynbTaTsl nccaef0BaHN, BHITIOJIHEH-
HBIX C IIOMOIITBIO ITPOCBEUUBAIOIIEI 3JIeKTPOHHON MUKPOCKONNN: @ 1 6 — KJia-
crepel guamerpom 200—-250 um u B gauny 500—-700 HM, HOKPLITHIE UTOJIbYa-
TBIMHU KpPUCTAJJIaMU guaMeTpom 2—5 uM u gauHoi 1o 100 am u 6osee; 8 — qu-

(pakumoHHAA KapTUHA.
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CMEITMBAHUY TPOIIE MHTEHCHUBHO, M PACTBOP OKPACHJICA B UepHO-
KopuuHeBbIN 11BeT. IIpoliece cemmmMmenTannu mporexkaa obictpo. Ha pu-
cyHKe 12 mpuBemeHbI Pe3yJbTaThl UCCIeT0BAHNI, BBIMTOJHEHHLIX C II0-
MOIIBIO ITPOCBEUMBAIOIIEN 3JJIEKTPOHHOM MUKPOCKOIUM, (yjaepura,
IIOJTy4eHHOI'0 METOLOM BBICATUBAHUA T pocrmops = 823 K 1 T’y coruparens = 823
K u cooTHoIennu pactBopa u BbicanuBaTtesd 1:10. B cycnmensun mpu-
CYTCTBYIOT KJACTEPLI TPEXMEPHBIX HTOJbUATBHIX KPHCTAJJIOB AUAMET-
pom 10 aMm 1 6osee u giauaoi 200—2000 HM 1 OoJee, a TaKkKe aMOP(PHbIe
KJacTepbl HeoIIpeaeJEHHOH (DOPMBI.

YcioBuA SKCIEPUMEHTOB, WCIIOJb30BABINNECST IIPU BhICAJIHUBAHUU
dynnepenoB Cg ux mMopdosaorus U MUHHUMAJIbHBIE ITapaMeTpPhI IIOJTY-
YeHHBIX KPUCTAJJIOB 3aHEeCEeHEI B Ta0auIy 1.

Kax usBecTHO, KpUCTALINUECKYE 0CAAKI OJHOTO U TOTO JKe BelllecTBa
MOTYT Pas3jJnuuaThCA KaK M0 IOJUMOPMHOMY TUITY KPUCTAJJIOB, TaK U II0
ux (popme. Ecam mepBoe ompenedaercsa TePMOAMHAMUKON CHUCTEMbI, B
KOTOPOI HAXOAUTCS BEIIIeCTBO, TO IMOcJenHee 00 bACHACTCA TeM, UTO IPHU
Pas3INYHBIX YCIOBUSIX 00pPa30BaHUA KPUCTAJJIOB CKOPOCTh POCTAa UX IIO

Puc. 12. ®ynneput, mosydyeHHBIN METOAOM BbicaauBauuA npu T
uT

pacTtBOpa = 323 K
sscammarers = 020 Iv (00paser Ne 62). PesysbpraTs! ncciaenoBaHnil, BHIIIOTHEH-
HBIX C ITIOMOIILI0 TPOCBEUMBAIOIIEH 2JIEKTPOHHON MUKPOCKOIUU: @ — KJIacTe-
PBI TPEXMEPHBIX UTOJLYATHIX KPUCTAJLIOB quaMeTpoM 10 um u Gojiee v IJIMHOMK
200-2000 M u GoJiee 1 AUPPAKIIMOHHAS KapPTUHA; 8 — aMOP(HBINA KJacTep
HeoIlpeIeJéHHOM (hopMbI U Au(PPAKIIMOHHAI KapTUHA.
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OTAEJbHBLIM I'PAHAM MOMKET UMETh Pas3HyIo BeJIMUUHY. BeaenacTBue uero
KPHUCTAJILI, COXPAaHAA TyKe CaMyI0 KPUCTAJINUYECKYIO PEIIéTKY, MO-
TYyT OPUHUMATH TO BBITAHYTYIO, TO ILJIOCKYIO ()OPMY B 3aBUCHUMOCTH OT
TeMIepaTyphbl, BA3SKOCTH CpPeabl 1 Mopdogorun 3aponswinia. MopdoJsio-
TusA 3apOJLIIIa OMpPeNesseTcs SJeKTPOHHBLIM CTPOEHMEM aTOMOB WJIU
MOJIEKYJI, 00pa3yIoIX KPUCTAJI U YCIOBUU KpucTamausanuu. Kax-
Jas n3 KPUCTAJINYECKIX PA3HOBUIHOCTEH OCTAETCS YCTOMYNMBOM TOJIb-
KO Ha OIIpemesIEHHOM WHTEepBaje TeMIepaTyp U JaBJeHUHN M o0Jamaer
CBOMCTBEHHOM TOJIBKO €ii pACTBOPHUMOCTLIO.

Mo:KHO TPEeAIIONOKUTL, YUTO €CJW TeMIlepaTypa pacTBopa OTBET-
CTBEeHHA 3a MOPQOJIOTHI0 (DOPMUPYIOMINXCA 3aPOJALIIIEH 1 OIpeneisaeT
Ty UJIN UHYIO KPUCTAJINUYECKYIO PEIIETKY (GyJIepuTa, To TeMIepaTrypa
BBICAJITBATEJIA SHAUNTEILHO BIUAET Ha CKOPOCTh IPOTEKAHUA IPoIlecca
BbICaJIMBaHUuA. UeM BEIIIIEe TeMIIepaTypa BhEICAJIUBATENI U UeM GoJIbIliee
€ro KOJIMYEeCTBO BBOJAUTCS B PACcTBOP, TeM OBLICTpee IPOTEeKaeT IIPOIlece
B3aMMOJIEICTBUS PACTBOPUTEIA C BhIicaauBaTeneM. [Ipu HU3BKUX TeMIle-
paTypax BhICAJIBaTeJsI B3aMMOIEMCTBUE IIPOTEKAeT MeAJieHHee, U TP
9TOM KPHUCTAJIJILEI BEIPACTAIOT 00Jiee IPaBUJIbHON (POPMEI.

Kax Mzl y:xe ormeuanu [28—37], ecoin uCXOaUTh U3 aHAJIOTUU ¢ QyJI-
JIEPUTOM, TO MOYKHO 3aKJIIOUUTh, YTO PACTBOPEHHAA [-MoAmMPUKAIIUAA
GyiaepeHOBOH MOJEKYJLI Kpucraanrusyerca B ¢ymaarepur c IIK-
pemérkoii, a y-monuduramusa — c¢ ['IIK-pemérkoii. BricaauBarensb,
UMeIOIINII OIpeneIiEHHYI0 TeMIepaTypy, MOKeT IepPeBOAUTH CUCTEMY
U3 ONHOI TeMIlepaTypHOU obJjacTu B Apyryio. Ilpu sToM B pacTBOpe MO-
T'yT IPUCYTCTBOBATH Ha HAUAJILHOM STAalle BEICATMBAHUA KaK 3aPOAbIIIIT
WCXOMHOM, TAK ¥ BHOBb MHUIIMMPOBAHHONM M3MEHEHHEM TEeMIIePATyPhI
TBEpPHOIi (asnl. [lanbHelilllee pa3BUTHE 3aPOALIIIEH OyAeT OnpeaelaTh-
cA TeMIIepaTypoil CHCTeMbI, KOTOpas B CBOIO Ouepeqb OIIpelaesseT Co-
cTosiHTE (PYJLIIEPEHOBBIX MOJIEKYJ B PACTBOPE, UX XMMHUUYECKYIO aKTUB-
HOCTH ¥ PEaKIIMOHHYIO CIIOCOOHOCTb.

Taxum 00pas3oM, UCXOAA U3 Pe3yJIbTAaTOB MCCIEIOBAHUM, BLITIOIHEH-
HBIX C IIOMOIIbIO ITPOCBEUMBAIOINIEl 9JIEKTPOHHON MUHKPOCKOIINH,
Ha0JII0JaeMbIe IPOIIECChl MOMKHO O0BACHUTD CJAEAYIOIITUMY MOMEHTaAMM:

— 1mpeobyamanue B KoamuecTBeHHOM oTHoIineHuu (1:10) moaeryn
BBICAJIIBATEJIA MOXKET MPOABIATHCA ABOSKO: BO-IIEPBLIX, TeMIIepaTypa
CHCTEeMBI B MOMEHT peakiinu OyaeT 0J113Ka K TeMIlepaType BbIcaJuBaTe-
JIsl; BO-BTOPBIX M30BITOK MOJIEKYJI BEICAJIMBATENSI TapaHTUPYeT IMOJIHOe
IIpOTeKaHue PeakIlnm;

— nobaBieHre CIIUpPTa, 06J1aJaoINero BEICOKOM TeMIIepaTypoil mo3-
BOJISET IIOBBICUTH TEMIEPATYpPY PEaKIIMOHHOM CMECH, UTO IPUBOIUT K
YCKOPEHHUIO0 XUMUUECKOT'0 B3aUMOIeCTBU;

— KM3MEHEHNE TeMIepPaTyphbl CHCTEMBI IIPUBOAUT K M3MEHEHUIO XIU-
MUUYECKOM aKTUBHOCTHU (PyIIePEHOBLIX MOJEKY.I.

I BBISICHEHUS IIOCJeTHEro MyHKTa Tpebyercsa Gojiee TIATeIbHOE
SKCIIEpMMEHTAJbHOEe H3yUeHNe TeMIepaTypPHOM 3aBUCHMOCTU PAaCTBO-
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pumoctu Cgy, B TOJIyOJIE.

3.2. U3yueHue TeMmepaTypHOil 3aBUCUMOCTHU pacTBopumMocTH Cy,
B TOJIyOJIe

A BbIICHEHUS TOTO (paKTa, UTO M3MEHEHMEe TeMIepaTyphbl CHUCTEMEI
MIPUBOIUT K M3MEHEHUI0 XUMUUYECKO aKTUBHOCTU (PYJIIePEeHOBBIX MO-
JIeKyJI, IToTpeboBaoch 0oJiee TIATeJbHOE SKCIEePUMEHTAJIbHOEe U3yue-
HUe TeMIepaTypPHOU 3aBUCUMOCTHU pacTBopuMocTu Cy, B TONIyOJIe. Bulan
BBITIOJIHEHBI TPU CEPUU SKCIEPUMEHTOB MO M3YyUYEHUIO TEeMIIepPaTypHOI
daBucuMocTu pactBopumocTu Cg, B Tomyose. PesdyabTaThl 9TUX HMCCIIe-
TOBAHUM 3aHECEeHELI B Ta0JI. 2.

Ha ocHoBe cpegHeapu(MeTHUECKUX 3HAUEHUH, IMOJYUYEHHBIX B TPEX
cepuAX SKCIEePUMEHTOB, IIOCTPOeH I'paduK TeMIepaTypHOM 3aBUCUMO-
ctu pactBopumocTu Cq, B TOIyOJIE puc. 13.

ITonyueHHBIEe HAMHU Pe3yJIbTAThl MOATBEPAUIN AaHHLIE, MIOJYUYEHHbBIE
pasee apyrumu wucciaemoBartenasavu [1-11]. W3 sKcmepuMeHTATBHBIX
TaHHBIX BUAHO, YTO MOJEeKYJa (yjjiepeHa IPU IOBLIMIEHUN TeMIIepaTy-
puI pacTBOopa Ha yuacTke «DB» momumHseTcsa 3aKOHAM HCTHHHBIX pac-
TBOPOB, a Ha 0ojiee BBICOKOTEMIEPATYpPHOM yuacTKe «BA» Bemér cebs
anomaJsibHO. Mcxoms u3 IpeoKeHHBIX BbBIIIe TeMIIePaTyPHBIX UHTEP-
BAJIOB CYNIECTBOBaHMUA MOAUMDUKAIIUN MOJIeKyJa (yanepena [28—-37],
MOXKHO IPEAIIONIOKUTE, UTO Ha yuacTKe «DB» B pacTBOpe cyIiecTByerT [3-
moxzuduKranusa, a Ha yuacTke « BA» cymiecTByer y-Mmozuduramus.

B pesyibTaTe aHainsa 9KCIePUMEHTAJbHBIX JAHHBIX, IPUBEIEHHBIX
B Taba. 2 u Ha puc. 13, MOKHO 3aKJIOUUTL CJEAYIOIlee: TeMIlepaTypa
IIpeBpaIeHnsa § — Y HUMKe TeMIIepaTyphl mepexona y — 3; B — y-mepexon
IIpu Harpese B pacTBope npoucxonut npu 273 K, a y— -nmpeBpairenue
IpHU OXJAMKIACHUN IpoucxoauT npu 266 K, T.e. Ipu HOBBIMIEHUN TeMIIe-
patrypsl TeMnepaTrypa o0pa3oBaHua yY-MOAMGMUKAIINY BRIIIIe TEMIIEPATY-
P&I e€ TpaHCchopMAaIuH B f-MOAUDUKAIINIO TPY OXJIaKIEHNN PACTBOPA.

Ecnu mpu HarpeBe XuMudYecKasa aKTUBHOCTD [3-MOAUMUKAIINY TOBI-
1raeTcs MmocTereHHo B nHTepBajie 15 rpagycos (ot 258 K mo 273 K), To
IPU OXJIAXKIEHUHU TIePeX0] Y — 5 mpoucxoauT OoJiee ueM BIBOe OBICTpeE,
IIOUTU CKAYKOM, B mHTepBaJje 6 rpamgycos (oT 266 K 1o 260 K).

Ucxopga us puc. 13, MOKHO CIeIYyOIIUM 00pasoM MHTEPIIPETUPOBATh
IIPOIlecChl, MPOUCXOAAINNE B pacTBope (yJLIepeHoB B ToayoJie. Ilpu us-
MeHeHU! TeMIIepaTyphl OKpysKamoleil cpeasl or 86 mo 273 K akTus-
HOCTB KayKa01 3-MoeKyabl Cgy M3BMEHAETCSA B 3aBUCUMOCTY OT TeMIIepa-
TYpBI OKpPY:KatoIien cpeabl. @azoprwrii nepexon (ITK «<» I'lTK), nmpoucxo-
IAITUHN B peliéTke gyaaepuTa npu tremaeparype 260 K B pacTBope dy.i-
JiepeHa mpoABJAeTcs [3 <>y nmepexogom npu T = 266—-273 K Ha yuacTke
«BC». Cocrosuue ¢yaiepeHOBON MOJIEKYJbI B Y-PACTBOPE MOYKHO 00h-
SICHUTD €€ KOJIJIOMJHBIMY CBOMICTBAMMU.



TABJIMIIA 2. 9xcnepuMeHTadbHBIE AaHHBIE pacTBopuMocTu Cgy B TOJIyoJsie (MI/MJI), MOJYYEHHBIE B TPEX CEPUAX

SKCIIEPUMEHTOB.
Ne 1 cepusa 2 cepusa 3 cepusa CpenHee apudmeTnyecKkoe
9KCIIEPIMEHTA T,K | sKCIepUMeHTOB; SKCIIEPUMEHTOB; 9KCIIePIMEHTOB; |3HaUYeHNe PACTBOPUMOCTH,

(Tmocie10BaTEILHOCTD) PacTBOPUMOCTb, I'/JI| pPACTBOPUMOCTD, I'/JI | PACTBOPUMOCTD, T'/JI T/

1 255 1,94 2,14 2,10 2,06

2 270 3,40 3,46 3,46 3,44

3 273 3,68 3,82 3,84 3,78

4 275 3,41 3,91 3,80 3,71

5 280 3,23 3,59 3,56 3,46

6 298 2,73 2,93 2,92 2,86

7 315 2,20 2,46 2,42 2,36

8 298 2,71 2,98 2,95 2,88

9 280 3,41 3,53 3,50 3,48

10 273 3,67 3,99 3,98 3,88

11 270 3,93 4,6 4,4 4,1

12 268 4,19 4,34 4,34 4,29

13 266 4,21 4,53 4,49 4,41

14 255 2,06 2,04 1,98 2,03
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Puc. 13. KoHIleHTpaIluOHHEBIH rucrepesuc pacTBopumocTtu dyaiaepura Cq, mpu
U3MeHeHUU TeMIlepaTyphl.

3.3. Ayaausm MoJIeKyJIbI (hyriiepeHa

Hcxons u3 mpeapIAyIuX 9KCIePUMEeHTAIbHBIX UCCIeT0BaHUH, MOMKHO
3aKJIIOUNTD, YTO PACTBOP (YJIJIEPEHOB MOKET BECTH ce0sA KaK MCTUHHBIHN
pacTBOp, TaK M KaK KOJJIOUAHBIH. TaKoil BHIBOJ MOYKHO IIOAKPENUTH
paccMOTpeHreM TeOMeTPUUYEeCKUX IapamMeTpoB (hyJIepeHOBOH MOJIEKY-
Jbl. K HUM MOXXHO OTHECTHU JBA OCHOBHBIX 13 HUX.

1. PasmepHnsiit mapametp. ITocKkoabKy pasmep (pyJriepeHOBO MOJEKYJIbI
HAXOMUTCSA Ha T'PaHUIle MKy IPeJeJbHO BhICOKOAUCIEPCHBIMU CUCTE-
MaM4 ¥ MOJIEKYJIAPHO-MOHHBIMY CCTEMAMU, TO, UCXO/S U3 PA3MEPHOTO
daxTopa, pacTBOp MOJIEKYJ (hyJiepeHa MOKHO PacCMaTPUBAThH ABOAKO
— KaK MCTUHHBIH, TaK U KaK KOJJIOUAHBIN. B BUAy TOrO, UTO MOJIEKY.Ia
dynnepena obimamaer Bam-mep-BaajabCoBBIM AMaMeTPOM, IIPEBbIIIATO-
muM 1 HM (4TO ABJAETCA TPAHUIEH MeKIy IpeaebHO BhICOKOAMCIIEPC-
HBIMY CUCTEMaMU U MOJIEKYJISIPHO-NMOHHBIMU CUCTEMAaMM), a €€ coeuHe-
HHUS B PACTBOPE MPEBBIIIAIOT STOT I'PAHUYHBIN IIpeaes, TO IO STOMY IIa-
pameTpy ¢y iepeHoBas moJiekyia Cgy HAaXOAUTCA B Pa3MepHOit obiacTu
mpenesibHO BHICOKOIUCIIEPCHBIX cucTeM. I1o amomy npusHaxy maxue
pacmeopuvl MOICHO CHLUMAMb KOJLOUOHBLMU PACME0PAMU.

2. I'paununbiii mapametp. Kostonamnoe cocTogHMe BeIecTBa — 9TO 0CO-
0oe cocTosHMe, OTJIMUAOIeecs OOJBIIUM OTHOIIEHUEM IJIOIMAAN II0-
BEPXHOCTH K 00bEMy. Mosiekyia ¢yiaepena — mpeeabHasd TOUKa 3TOTO
COCTOSTHUS, KOT/Ia BHINNIEYKAa3aHHOe COOTHOIIIEHNE CTPEeMUTCA K OecKo-
HeuHocTu. Ilo 5Toil mMpUUMHE OCHOBHBLIM MHapaMeTPOM, IIePEeBOIAIINM
mosiekyny (Qyanepena Cgy B paspal KOJJIOUIHBIX UACTUIL, SBIAETCS
HaJIMume y MOJIEKYJbl (pyJliepeHa MMOBEPXHOCTHU, OTHEeJAoIeil eé oT
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BHEIIIHEH cpeabl. ¥ IeJIbHas IOBEPXHOCTH B MOJIEKYJIAPHBIX CHUCTEMAaX,
HaIpuMep, B HICTUHHBLIX PACTBOPAX, OTCYTCTBYET, TAK KaK MOJEKYJIbI He
00J1a1aI0T TOBEPXHOCTHIO B OOLIYHOM CMBICJIE 9TOT'O CJIOBA.

Taxum 06pa3oM, 0COOEHHOCTh CTPOEHUA MOJIEKYJI (hyJiaepeHa (a, cie-
IOBaTeJbHO, X CBOIMCTBA) 3aKJIOUAETCS B TOM, UTO MOJEKYJIy (yie-
peHa MOYKHO CUNTATh OCOOEHHON KOJIIOMIHOMN YacTuileii, KoTopas 1Me-
eT TOJIbKO IIOBEPXHOCTHBIE ATOMBI 1 He UMeeT 00bEMHBIX. IIJTOTHOCTS TT-
SJIEKTPOHHOT'0 00JIaKka MOJIEKYJ (yJjjepeHa, IO aHAJIOTUU C YTJIEPOI-
HBEIMU HAaHOTPYOKaMM, pacipenessieTcsa KaK Ha MIOBEPXHOCTHA YaCTUILLI,
Tak U B eé 00béMe. OHa MOMKET MEHATHLCA B 3aBUCUMOCTH OT BHEITHUX
yCJIOBUI, O UeM CBUAETEJLCTBYeT oOpasoBaHMe sHAOPyIIepeHoB. W3-
MeHeHNe T-9JIEKTPOHHOH IIJIOTHOCTH MOJIEKYJI QyJLiepeHa II03BOJIAET UM
BBICTYIIATh B PACTBOPAX B POJIM, KAK MOJEKYJ, TAK W KOJUIOMIHBLIX Ya-
ctutl. [IepBoe cocToAHME MOYKHO HA3hIBATH [3-COCTOAHNEM, a BTOPOE — Y-
COCTOAHMEM MOJIEKYJIbI (ysurepeHa. IIoBepXHOCTh OJHOTO IpaMMa MO-
nexya gpynanepena Cq paBHa 2628 M2, OueHb GOJBIIAA TOBEPXHOCTHASA
SHePrusA MOJIEKYJIBI hyJlIepeHa AesaeT eé OueHb aKTUBHOM KOJJIOUTHOM
yacTHUIlen.

00BeM Qy.repeH-moayoibH020 KOMNIeKca OyIaeT, COOTBETCTBEHHO,
paser 398 um®. TakuM 06pas3oM, AHAMETP MUIIEJLI, 00PABYIONUXCA IIPH
pactBopenun y-pyanepena Cq, B TOMYOJIe IPU KOMHATHOI TeMIlepaType
u aTMochepHOM IaBJIeHNN, KojaebeTcd B Ipeaenax 8—9 um.

Ciegyer y4ecTb, UTO TOJIIHNHA BHYTPEHHEIO CJIOS MOJIEKYJ PacTBO-
puTes MUIEJLILL SOJMKHA OBITh FOPa3a0 MEHbIIIe BHEIIIHero — Juddy-
BMOHHOTO CJ0sI. VI BTOT HEepBBIN CJION CUJIbHEE CBA3aH C MOJEKYJOH
¢ynanepera. IlogobHBIe CONBBATELI JOBOJBHO ycTOoMuMBEI. OHU pasjara-
1oTcsa mpu Harpese ¢yaneputa go 200°C B Bakyyme.

TakuM 00pasoM, IPU PACTBOPEHUHU (PYJIIEPEHOBBIX MOJEKYJ B TOJIY-
oJie Ipu TeMiepatrypax Hmke 273 K pacTBop BenéT ce0a KaK MCTUHHBIN.
IIpu mocTHKeHN MaKCUMyMa Ha KPHUBOI TeMIepaTypPHOH 3aBUCUMOCTH
PacTBOPMMOCTH MOXKXHO I'OBOPHUTH O CYII[ECTBOBAHUU IIEPEXONA MEKIY
WCTUHHBIM U KOJUIOMAHBIM pactBopamu. Ilpu remmeparypax Boiire 270
K pacTBOp BeéT cebs Kak KOJJIOUIHBIN, 00pa3ys KOMILIEKChl. BeicoKas
TIOBEPXHOCTHAA 9HEPTUA PYJIEPEHOBBIX MOJEKYJI Y-COCTOSTHUSA 3aCTaB-
JseTr ux BpamiaTtbed B yanax I'IK-pemérku pyraepura.

Jyanusm MoJIeKyJIbI pyJmepeHa I03BOIAET el IIpu pacTBoOpeHun o6pa-
30BBIBATHL KAK MCTHHHLIE PACTBOPEI, TAK M KOJUIOUIHLIE, & KOJLLI0UOHAS
yacmuya 004 HA 001a0amb CILOCOOHOCMbIO YOPMUPOBAMb MULEJLLbL.

3.4. Huskaa pactBopuMocTs yinepena Cqy B O praHuIeCcKux
PaCTBOPUTEJISIX KAK MOATBEPKAeHIE KOJJIOMTHOTO XapaKTepa
I'-pacTtBOpOB

B ngamHom paspaese NMpuBeAeHO O0BSCHEHHE HU3KON pPacTBOPUMOCTU
dynnepena Cq, B opraumuecKux pactTBoputensx. IIpeamosaraercs, 4To
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IIPOITeCC PACTBOPeHUA MOJeKYJIbI pyraepena Cgy BBITJIAIUT CIETYIONTIM
oOpasom. B pesyabraTe B3aumMOIEMCTBUSI MOJIEKYJ PACTBOPUTEIS C MO-
JeKyaaMu (yiepeHa, IpUBOAAIIEro K 00pa3soBaHNI0 KOMILJIEKCOB C IIe-
peHocoM 3apsna m-THMAa, IIPOUCXOIUT MeXMOJIEKYIApHOe Iepepacipe-
IeJieHWe JIEKTPOHHOM IIJIOTHOCTH, IPUBOAMAINEe K €€ BHYTPUMOJEKY-
JAPHOMY IepepacipefeeHNI0 MeKIy aToMaMM, 00pasyiomuMu obe
B3aMMOIECTBYIOIE MOJIEKYJbl. IIpyu 9TOM 3JIeKTPOHHAS IJIOTHOCTD,
a, cJaegoBaTeJIbHO, U XUMHUUYeCKasd aKTHBHOCTb HIPOB3aMMOIEHCTBOBAB-
IIIUX MOJIEKYJI PACTBOPUTEJIA OYIeT OTINYATHC OT NCXOMAHBLIX MOJIEKYJI.
Mounekya pacTBOpPUTENA, 00pa3oBaBIlasd KOMILIEKC ¢ MOJEKYJIOH QyJI-
JepeHa, OyZeT B COCTOSTHUM BCTYIIUTh BO B3AUMOeiiCTBIE CO CBOOOTHOI
MOJIEKYJIOH PACTBOPUTEJS, HO YiKe Ha HOBBLIX yCJI0BUAX. IlocKoNbBKY Oy-
IeT obJiafaTh cBoicTBaMU 00pa30BaBIIEerocsa KOMILJIeKCa, HeCyIero Ha
cebe BIuMAHMNE (DYJIePEeHOBON MOJIEKYJabI. IIpollecc ypaBHOBECHTCSA B
TOM cJydae, Korja 3JeKTPOHHO-Ae(pUIINTHRIE CBOMCTBA (PYJIJIepeHOBOMI
MOJIEKYJBI (KOJIIOMAHOM UACTUIILI) OyAyT KOMIIEHCHPOBAHLI T-
SJIEKTPOHOJOHOPHBIMM CIIOCOOHOCTAMU MOJIEKYJ pacTBopuTend. [Ipu
TaKOM PACCMOTPEHUHU IIpollecca B3aWMMOIEMCTBUS JIOTUUYHO OKHIATH,
YTO ueM OOJIbIIle TOHOPHAA CIIOCOOHOCTh MOJIEKYJIbl PACTBOPUTENA, TeM
MeHbIIIee KOJUYECTBO €ro MOJEKYJ AOJKHO OBITH MCIIOJB30BAHO IJIs
HACBIIEeHNA 9JIEKTPOHHOM Ne(UIINTHOCTH MOJIEKYJIbI (hyJIepeHa.

B stux yciaoBuax, QyJepeHoBas MOJeKyJa, o0pasysda BOKPYT ceds
aICcOPOITMOHHBIN CJI0M MOJIEKYJ PACTBOPUTEJS, IpeBpalaercsa B KOJI-
JOUIHYIO dacTumy. [Jd KoMIeHcaluu HPHOOPEeTEHHOTO IIOTeHImAaJa
BOKPYT KOJIIOMIHOM YaCTUIILI (POPMUPYETCA BHEIIHUI, MOABUKHBIN
aIcoOpPOITMOHHBIN CJIOM MOJIEKYJ PACTBOPUTEJS, IpeBpalas KOJLJIOUI-
HYIO YacTuly B Mumneiny. Mcxona ma ucciaenoBanuil nuddysnoHHON
MMOABUMIKHOCTH (PYJIJIEPEHOBLIX MOJIEKYJ B PacTBOpaX, MOYKHO 3aKJIIO-
YUTH, YTO B TAKUX pacTBopax AuPpGyHIUPYIOT TOJIbKO KOJJIOUIHBIE Ua-
CTUIbI. BpeMsa KU3HU MUIIEJJILI MAJIO B CBA3HU C MOABUIKHOCTHIO MOJIe-
KYJI BHEIITHETO CJIOs.

IIpu popMuUpOBaHNU KOJJIOUAHOTO PACTBOPA MOJEKYJIOHN (yiepeHa
IraMeTp KOJLIOUAHON YacTUIlLl yBeJIUYNBaeTCA A0 5 HM, B TO BpeMs Kak
IHaMeTp MUIIEJLIbI MOXKeT JocTuraTh 30 HM.

Wcexopasa ns sKCIIepUMeHTAJIbHBIX JaHHBIX (Ta0J. 3), MOKHO IPUUATH K
3aKJIIOUEHHIO, UTO C YBeJIUUEHNEeM PacTBOPUMOCTH (QyJiaepeHa (T.e. aK-
TUBHOCTH MOJIEKYJ PACTBOPUTEJS II0 (PYJIIePeHy) TOJIIUHA BHEIITHEro
aJCOPOITOHMHOTO CJI0S YMEHbINaeTcsa. MuHIMAaJJIbHOEe PACCTOSIHIE MEXK-
Iy IIeHTPaMM IBYX COCETHUX MUIEJJI MOXKEeT HOCTHUTaTh 6,5 HM, a Mu-
HUMaJbHasA TOJMINHA Oapbepa MeXAy MoJeKyJJaMu (yJiepeHa cocTas-
JATh 5,5 HM. 9TO IPOCTPAHCTBO 3AII0JTHEHO MOJIEKYJIAMU PACTBOPUTEJS
aICOPOITMOHHOTO CJIO0s, MPEeICTABIAIOINX CO00i AUCIEPCHYIO Cpeny u
BBICTYNAIOIIUX B POJU cTabuamsaTopa (yJIepeHOBBEIX MOJEKYJI B pac-
TBope. OHU yAep:KUBAIOT (PyJIIepeHOBble MOJIEKYJbI Ha HEOOXOIMMOM
paccrosuuu, co3maBasa dHepreTuUYecKuii 6apbep aHTUKOATYJIAINH.



TABJINIA 3. PacTBopuMOCTb (hyJIJIEPEHOB U TOJIIUHA aJCOPOIIMOHHOTO CJIOS B PaCTBOPax.
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dr 1 OMILOM 9 'V ‘OMHARUVHILIVE 'Ol D ‘dAII '9d "I

Co— c —
KOHIIEHTPAI[U I ROHHe;ITpaHHH Tommuua Panuyc
PactBopurens *P(p, T/ MOJIEKYJT MOJIEKYJT **Cp/ C, a7CcoOpOIIMOHHOTOMUIIEJIIBI,
(yJIIepeHOBB | pACTBODUTEJS B cJ0d, HM HM
JIUTPE, MOJIb/JI JIUTPE, MOJIb/JI
Hucymsdun yraepora (CS,) 7,9 0,01083 16,577 1511 2,76 3,26
M.m. = 76,13; p(d) = 1262,0 rr.t ; ; ; ;
i&gﬁf{"ﬁfgf?gfégﬁfg g Tl 0,00988 8,883 899,08 2,9 3,4
.m. = 147,01; p(d™) = 1305,3 r.u1.
ﬁ”&p??i%“;EFEngQQ) 110630t 5T 0,00615 9,829 1590 3,2 3,7
.m. = 112,55; p(d) = 1106,3 r.u1.
. (d™)-870.00a1 L 0,002083 11,254 5400 5,28 5,78
.m. = 78,11; p(d®) = 879,0 r.1.
I\H/I“Ifl“ﬁ“%(gfglfém)_ 083 20t 089 0,001235 10076,9 10078 6,3 6,8
.m. = 79,01; p(d?®) = 983,2 r.1.
gef;foiiqggﬂgg?g{;gf} 1010251 041 0,0005689 9,8 17225 8,2 8,7
.m. = 103,08; p(d®) = 1010,2 r.u1.
ﬁ“ﬁf“’_pﬁlﬁggﬁ%ff{i)g% oot 0,26 0,00036 15,617 43380 9,7 10,2
.m. = 4,91; p(d”) = 1326,0 r.1.
'lfdeg)aflgrngfbg(l);g;?gg;—(g?;)4g 0,07 0,09710° 12,35 127319 16,5 17
m. = 72,1; p(d”) = 888,3 1..1.
ITpumeuwanue: M.m. — MoabHaa Macca, p( dfo) — maoTHocTh npu 20°C oTHocuTenabHO Boxbl mpu 4°C; *P(b — PacTBOPUMOCTH

dynmepera Cg, **Cp\Cq) — OTHOIIIEHWE KOJIMYECTBA MOJIEKYJ DPACTBOPUTENA K KOJUUECTBY MOJIEKYJ (yjjiepeHa B HACBIIIEHHOM

pacTBope.
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VMeHbIIIeHNe 9HEPreTUUYecKoro 0apbepa, IPeaoXpPaHAMIIero MoJie-
KyJbl (pyJIepeHa OT CAUMNAHUA IIOJ OeHCTBHMEM MOJEKYJISPHBIX CHJI
MIPUTAMKEHNA, IPUBOAUT K KOATyJdIllUy U KpUCTALIu3anuu Qyiepe-
HOB.

9TO MPOUCXOAUT B PACTBOPUTEISAX, MOJIEKYJIbl KOTOPLIX MMEIOT BbI-
COKYVIO 3JIEKTPOHOJOHOPHYIO CIIOCOOHOCTH M, IO 9TOM IPUUYKMHE, 00pasy-
IOT OUeHb TOHKHUH aJCOPOIMOHHBLIA CJIOHM, KOTOPBIN HE B COCTOSHUU
yIep:KUBaTh (PyJLIepeHOBbIle MOJEKYJIbl HA HEOOXOIMMOM PACCTOSHUU
ILJISI TIOAAEPKAHNSA 9HEePreTUYecKoro 0apbepa antukoaryaanuu. OHu He
B COCTOAHUU PACTBOPATL (PYyJLIEPEH, TaK KaK MOJIEKYJAPHBIE CHJIBI
MPUTAMKEHNA MEXIY MOJeKyjaaMu (yJjiepeHa CUIbHee, YeM B3auMO-
nelicTBue PyJjIepeH — MoJieKyJa pacTBopureis. Ilo aToil npuunue oHN
TOJIBKO MOTYT afCcOpOMPOBATHCSA HA IIOBEPXHOCTH KPHCTAJLIOB, HO HeE
pacTBOPATH MOJIEKYJIbI (pyJLIepeHa.

IIpu Hen3MeHHBIX TEPMOAMHAMNYECKUX YCJIOBUIX MOJIEKyJia QyJiie-
peHa crabuiapHa u o0JIamaeT CTAOMJIBHOM SJIEKTPOHOAe(UIUTHOCTLIO
(F), oupenensiolieii KOJTUYECTBO MOJEeKYJ pacTBopuTteas (X), eé KoM-
neHcupyoiux. Ecau cuutaTh MOJIEKYIYy (QyJLIepeHa «CTaHIAPTHOM».
Eciu OpuHATL €€ 3JIeKTPOHOIeUIIUTHOCTE 3a enuHuIly 1¢d (omguu dy.-
JepeH), To sneKkTpoHomoHopHas cuja (FIC) MoneKyabl pacTBOPUTENS
o pyJLiepery OyeT paBHA OTHOIIEHUIO 3TUX ABYX BeJINUYNH

FIIC=F/X.

s pasauyHBIX PACTBOPHUTENEH KOJUYECTBO MOJIEKYJI, HEOOXOmu-
MBIX JJIA KOMIEHcAIIUU 3JeKTpoHonedunuTHocTH (F), 6yIeT pasjandHo,
COTJIACHO COOTHOIIIEHUIO

X = F/FIIC.

ITocKOMBKY TOJIIIMHA aACOPOITMOHHOIO CJIOS ABJIAETCA (GYyHKI[UeH
KOJIMUYEeCTBa MOJIEKYJI PACTBOPUTEJISA, COAEPIKAIIUXCS B OAHOM MUIIeJLIe,
TO CJIeYeT OTMETUTH, UTO UeM GoJbIle sieKTpoHogoHopHad cuia (FIIC)
MOJIEKYJIBI PACTBOPUTEJIA 110 PyJIepeHy, TeM MeHbIIe MOJIEKYJI PACTBO-
puTess HeoOXOAUMO IJi KOMIIeHcaluu sjaeKTpoHomedpuiuTHocTu (F)
MOJIEKYJI (hyJIIepeHa U TeM TOHbIIe afcopOIIMOHHEIH caoit. Tem cunbHee
CUJIBI MEKMOJIEKYJIAPHOTO B3aNMOAEHCTBUA MEXKIY MoOJIeKyaamMu ¢QyJi-
JepeHa. dnexktpoHogoHopuaa cuia (FIC) — Benuuwmua ApoOHAsd, paB-
Has OTHOIIIEHWIO

FOAC=1¢/X = 1d/2500 pnsa Tomyona.
B moaTBepIKAeHME CaAEyeT OTMETUTh, YTO JUIJIEKTPUUECKYIO ITPOHU-

IIaeMOCTh MOHO CUNTAaThb BeHI/I‘II/IHOﬁ, Roppennpylomeﬁ C KOJINYeCTBOM
CBOGOI{HBIX HOcUTe el 3apdga B pacTsope, a, CJiefoBaTe€JIbHO, C XUMHN4Ye-
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CKOIi aKTUBHOCTBLIO MOJIEKYJI pacTBopuTeis. IIpu sToM Heo6X0gmuMO 00-
paTuTh BHUMAaHNE Ha TO, YTO PACTBOPUMOCTE (ysiepera Cq, B TOJIyOJIE
— 3r/J mpu IusJeKTPUUYeCKOil mpouuitaemoctu 2,4; B atanose — 0,001
T'/Jl IpU OUDJEeKTPUUeCcKol mpouuiiaemoctu 24,3, a B Boge Cq, IpaKTH-
YeCKM He PACTBOPUM — IIPU AUSJIEKTPUUECKOUN IIPOHUIIAEMOCTH, PaB-
HoI1 78.

TakuMm 00pas3oM, KaK IOKasaju 9KCIEePUMEHTHI, C OJHON CTOPOHBI
yMeHbIITeHre KOJNYeCTBa MOJIEKYJ PACTBOPUTEN ST, UCIOJb3YEeMbIX AJIs
TIOCTPOEHUS MUIIEJIBI, TO3BOJSET PACTBOPATH 0OJIbIlIEe KOJUUECTBO
MoJIeKyJa dyaepeHa. A, ¢ Ipyroi CTOPOHBI, 3TO IPUBOIUT K YMEHBIITE-
HUIO SHEPreTMUecKoro O0aphepa aHTHUKoaryadnuu. Korga ke sHeprus
MOJIEKYJISAPHBIX CUJI IPUTAKEHUS PYJIIePEHOBBIX MOJIEKYJI CTAHET Ipe-
obJiajaTh HaJ 9HEpTrUel 6apbepa aHTUKOATYIAIUN, MOKHO Ha3BaTh IO-
poroM KoaryJaanuu GyLiepeHOBBIX MOJIEKY.I.

Kpome Toro, aHaims3upysa COOTHOIIIEHNE MEKAY KOJIUUECTBOM MOJIe-
KYJ pacTBOPUTEJA U MOJeKyJ (pyiiaepeHna (Taba. 3), HeoOXOAUMO IIOJ-
YEePKHYThb, UTO KOJHUUYECTBO MOJIEKYJ PACTBOPUTEISA B PA3JIUUYHBIX pac-
TBOPUTEIAX GJIM3KO K UMCJIOBOI IocemoBaTebHOCT PuboHauum. ITO
03HAYAET, UTO CTPOEHNE MUIIEJIJIBI MeeT (DpaKkTaJbHBIN XapakTep. Psan
®rbOHAYYM OIMCHLIBAET HEIIPEPBLIBHOE CTPOEHME MUIIEJLIEL, & YKUCJIA DTO-
r'0 PsZia OTPAKAIOT 0COOBIE COCTOAHMUA (POPMUPYIOITEicA MUITEJIIBI.

TakuMm ob6pasoM, M3 IKCIEPUMEHTOB CJEeAYyeT, UYTO KOJIJIOWIHAA Ya-
crunta Qysiepena dopmupyerca B Buge KII3. Ha obpasoBanme KII3
YKasbIBAIOT: BO-TIEPBBIX, TEIJIOBOI a(p(eKT mpoliecca pacTBOPEHUS U,
BO-BTOPBIX, I[BeT pacTBopa. IlociaemoBarenpHocTh PrbOHAUYN B KOJIH-
YecTBe MOJIEKYJ PACTBOPUTENSA, HMPUXOAAIIMNXCA HA OAHY MOJEKYIY
(dynnepeHa, moaATBepPsKIaET MOAETb (PPaKTaJILHOTO KJjacTepa B CTpoe-
HUY MHUIEJJI. OTO II03BOJISET MPEAIIOJOMKUTE, YTO (ppaKTaIbl (DOPMUPY-
IOTCS 32 CUET MEe30MEPHOTO U CYIIepPKOHBIOTAIIMOHHOTO XapaKTepa Baa-
UMOIeICTBUS MeK Iy MOJIEKYJIaMU PACTBOPUTEJIA.

3.5. OopasoBanue ¢yriIepeH-TOIyOJbHBIX KOMILIICKCOB

Taxum o6pasom, Ha oOpaszoBanue GyJIIePeH-TOJYOJbHBIX KOMIIJIEKCOB
(MuIIEJIT) YKa3bIBAIOT:

— KOHIIEHTPAITMOHHBIN I'MCTEePesNC; UCXOASI U3 9KCIePUMEHTAIbHBIX
MaHHBIX, MOYKHO IIPEAIIOIOMKUTh, YTO KOHIIEHTPAIIMOHHBIN T'MCTEPe3uC
BO3HUKAeET O0Jlaromapsa ToMy, 4To Ha yuacTke «AB» (puc. 13) ¢ monumxe-
HUEM TeMIIePaTyPhbl U YMEHbIIIEHNEeM XUMUUECKOH aKTUBHOCTH (QyJiie-
PEHOBBIX MOJIEKYJI paspymialoTca QyiaepeH-ToNy0oIbHbIe KOMILJIEKCHI;

— aJeKTpodopes; TOCKOJLKY 9TaHOJ He B3auMoeiicTByeT ¢ QyJiie-
PEHOBBIMU MOJIEKYJIAMHU, TO MOJIEKYJIbI CIMPTA, 06pasys ¢ MOJEeKyJIaMu
TOJIYOJIa a3e0TPOIl, OTHNMAIOT He BCE MOJIEKYJIBI TOJYoJa Y QyJIepeH-
TOJYOJbHBIX KOMILJIEKCOB; 10 STOM MPUYUHE KOMILJIEKC TepseT dJeK-
TPOHEHTPANbLHOCTh, pasjaraeTcsi Ha IOJIOKUTEIbHOM 3JIEeKTpoze, a
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GyJILIEePUT Ha 3JIEKTPOie BLIIIAJaeT B BIAe KPHUCTAJLJIOB;

— BBICAJIMBaHNE IIPYU HU3KUX TEeMIepaTypax; IIPOIecC BhICAINBAHMA
IpU HU3KUX TeMmuepaTypax (Ipu JaMUHAPHOM CMEIINBAHUY ) ITPUBOIUT
K 00Jiee yIOPAMOUEHHOU PEIETKe, UeM IIpu 6oJiee BLICOKUX TeMIIeparTy-
pax;

— (OoTOMOIMMEPU3AINA; SKCIEPUMEHThI IIOKA3hIBAIOT, YTO K MOMEH-
Ty OOJYUYEeHUsI B PACTBOPE HPHUCYTCTBYIOT (PYJJIEPEHOBLIE MOJEKYJILI B
BUJIe KOMILJIEKCOB C IIEPEHOCOM 3apsia.

HyanuaMm MOJIEKYJbI (yJepeHa II03BOJSAET eil (hOPMUPOBATL IIPU
PacTBOPEHNN KaK NCTUHHBIE PACTBOPELI, TAK M KOJIJIOUAHBIE, a KOJIJIOM/I-
Hasd 4acTUIla 00JamaeT CIIOCOOHOCTRLIO (hOPMUPOBATE MUIIEJLIEI.

PacuéThsl moKasam, 4To ciaydaii, Korga SHEePTus MOJEKYIAPHBIX CHJI
OPUTAKEHNA (PYyJIePEeHOBBIX MOJEKYJ CTaHeT IIpeodaamaTh HAJ SHep-
rueil 6apbepa aHTUKOATYJIAINU, MOKHO HAa3BaTh NOPOZOM KOQAZYAAUUU
(PyILIePEHOBBIX MOJIEKY.I.

Wcxomasa 13 BRINIIECKA3aHHOTO, MOYKHO 3aKJIIOUNTD, UTO Dy IIepeHoBas
MOJIEKYJIa B Y-COCTOAHUY MPOABJIAET CBOMCTBA KOJJIOUIHON YaCTUIIHI U
00pasyeT KOJIJIOUIHBIN MUIEJLJIAPHBIA PACTBOP.

4. OBCYRJIEHHUE PE3YJbTATOB

Hcxonsa s mpeamnosiosKeHna O TOM, UYTO Ha KPUBOM PAaCTBOPUMOCTH B [3-
obsacTy o0pasyeTcss MCTUHHBIA PACTBOD, a MOCJIe KOHIIEHTPAIMOHHOTO
MaxkcuMyMa (OpMUDPYIOTCS QyJIepeHCcoepsKaIue KOMILJIEKCH B BUE
y-Moau(UKAIIUIl, MOKHO HECKOJBKO IIO-IPYyrOMY TPAKTOBATh HMOJYUEH-
HBIE SKCIIEPUMEHTAJIbHBIE PE3YJIbTATHI.

Mo:KHO TPEATIONIOKUTE, UTO KOHIIEHTPAIIMOHHBIN I'MCTEPE3UC BO3HU-
Kaer OJslaroapA TOMY, YTO Ha yuyacTke «AB» (puc. 13) ¢ moHMKeHUEM
TeMIOepPaTypbl M YMEHBIIIeHNeM XHMHUYECKON AaKTUBHOCTU MOJIEKY.JI
dyniepeHa yMeHBIIAIOTCA reOMeTPpUUECKUE pasMephl (yiiepeHcoaep-
JKaAIUX KOMILJIEKCOB (3a CUET YMEHBINEHUA KOJUYEeCTBA MOJEKYJ pac-
TBOPUTEJNA B KoMILIeKce). IIpu 9ToM BBICBOOOAMBIINIEECA AOIIOJTHUTED-
HOe KOJIMYECTBO MOJIEKYJI PACTBOPUTENS B AAJbHEHIIIEM yYacTBYIOT B
rmepexojie TOTMOJHUTEIBHOTO KOJMUECTBAa MOJIEKYJ (ysiepeHa us QyJ-
Jepura B pacTBop. IIpu aTom TeMmepaTypbl 00pasoBaHUS KOMILJIEKCOB,
IIPEBLIIIAIOT TeMIIePaTyPhl UX PA3PYIIeHUA.

Wcxopsa us aToro, MOKHO 3aKJIOUNUTh, YTO Ha yuacTKe «BC» mpowuc-
XOIUT IlepecTpoiiKka (yJJIepeHOBBIX MOJEKYJ, 8, CJAeIOBaTEJIbLHO, U
KoMILIEKCOB. C MOHUIKEHUEM TEMIIEPATYPhl PACTBOPEHHBIE MOJEKYJIBI
eIé yAep:KMBaIOTCA MOJEKYJaMU PACTBOPUTEJS B COCTaBe «00eIHEH-
HBIX» KOMIIJIEKCOB, B TO BpeMsA KaK BHOBb PACTBOPAIOIIIUECA MOJEK YT
(0oOpasyroIire NCTUHHBIN PACTBOP) HAXOAATCA B MeHee aKTUBHOM hopme
U «TIOTPEOSAIOT» MEHBIIIee KOJUYECTBO MOJIEKYJ pacTBopuresna. Cyire-
CTBOBaHNE B PACTBOPE JBYX CUCTEM cO3AET HA yuyacTKe BC n30BITOUHYIO
KOHIIEHTPAIUIO (QyJIJIepeHOB B pacTBope. MurpupoBaHue KPUTUUECKON
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TOYKM (KOHIIEHTPAIIMOHHOT0 MakcuMyMa) mo orpe3ky BC mpuBoaut K
TOMY, UTO Y Pa3HBIX aBTOPOB, B 3aBUCHUMOCTH OT YCJIOBHUII dKCIIEPUMEH-
Ta, MAKCUMYM PAaCTBOPUMOCTH MOMKET IIPOSABIATLCS IIPH PAa3TUYHBIX
TemiepaTtypax B uHTepBaJie ot 260 u go 280 K. Kpome Toro, Ha Be1muum-
HY THIYKIIMOHHOTO nepuona BC MoKeT BIUATEL IPUPOIa PACTBOPUTEIS,
ompesiesieMas CUJION B3aUMOAENCTBUA IIEPBOTO CJIOA MOJIEKYJI PACTBO-
pUTeJIsI C MOJIEKYJION (hyJLiepeHa.

Touka «C» sBIAETCA KPUTUUECKOM IJIsI CYIIeCTBOBAHUA KOMILIEK-
coB. Huxe aT0i1 TeMIepaTypbl KOMILIEKCHI IIOJTHOCTHIO PA3pyIIIaloTC, 1
cucreMa 0o0pasyeT MCTUHHLIN pacTBop. Haxo:KaeHue cucTeMbl B OIIpe-
eJIEHHON TOUYKEe KOHIIEHTPAIIMOHHOTO THCTEPE3UCA OIIPEREIAETCA CO-
CTOSTHUEM (PyJLIepeHOBOI MOJIEKYJIbI B pacTBope. B 3aBucuMOCTH OT X1-
MHUUYECKON aKTUBHOCTH PACTBOPHUTEA U HABJIEHUS B CHCTEMeE TeMIlepa-
Typa (aszoBOro mepexoia MOYKeT IIePEeMEeIaThCs 0 IITKaJie TEMIIEPATYD.

Anxaausupys mpoiiecchl, 00yCJIOBINBAIOIIIIE TUCTEPE3NC U BeJINUNHEI
TeMIIepaTyp PacTBOpa U BBLICAJIMBATENA MOXKHO YCTAHOBUTH ITPOIECCHI
dopMUpPOBAHUA KPUCTALINUYECKON (Pasnbl, KOTOpPbIe IIPeobJafaioT B CH-
cTeMe B TeX UJIM MHBIX TePMOAMHAMUYECKUX ycJaoBUAX. Tak ecau mpo-
Iecc BHICAJIMBAHUA BBIMOJHAETCA B [3-00J1aCTH ¥ BHICAJIUBATEJNH MMEET
TeMIIepPaTypy, He IPEBLIIIAIONIYIO TEMIIEPATyPHOr0 MAKCUMyMa, TO IIPO-
IYKT OOJIKeH MMeTh Mopdosoruio, oTBeuaromniyio ¢ymarepury c IIK-
peiréTkoii. B cayuae eciiz BhICAIUBATENb UMEET TeMIePaTypy U 00hEM,
JIOCTaTOYHBIE JJIA IIEPEBO/Ia CUCTEMEI B Y-COCTOAHME, TO B OCaKe JOJIMK-
HBI IIPUCYTCTBOBATh KAK KPUCTAJJIBI MOPGOJIOTUA, KOTOPEIX OTPaYKaeT
ux dopmupoBanue us s3apogsrieii ¢ IIK, tak u ¢ I'l|K-pemérkamu. B
cJIydae ecJii CUCTEMAa HaXOAUTCSA B Y-COCTOAHUM, TO IIPU 100aBJIE€HUH BbI-
caJIUBaTesIsI C TeMIIepaTypoil u 06 bEMOM HOCTATOUHBIMU [JIs IIEPEeBOAA
cucTeMHI B 3-00J1aCTh, TO B IEPBYIO 0Uepenb OyAyT GopMUPOBATHCA KPU-
cTaJLIbI ¢ Mopdoorueii, coorsercTByiolieil I'TIK-peléTke 1 B MeHbIIIEM
KOJIMUeCTBe — KPUCTAJLILI ¢ Mopdosorueii, orseuaroiieii IIK-pemérke.

Xorsa kpuBas pactBopuMocTu pysaepura Cq (puc. 13) orpaskaer co-
cTosiHmre (pyJIepeHoBO MOJIEKYJIbI IIPU TOM MJIN UHOHN TeMIliepaType ue-
pes3 eé pacTBOPUMOCTEL B TOJyoJe (TO eCTh AKTUBHOCTh U PeaKIINOHHA
CIOCOOHOCTL (DYJIJIEPEHOBOIN MOJIEKYJIBI KOPPEJIUPYET CO CTEHEHBIO eé
pacTBOPUMOCTH), HO 3HaA TeMIepaTypy BhICAIMBATEJIS MOMKHO IIpej-
CKa3aTh HaIpaBJIeHHe MPOTeKaHUA IIpollecca IO KPUBOII PaCTBOPUMO-
ctu. Kpome TOro MoKHO IpeacKasaTh MOPQOJIOTHUIO 00pa3yIOIUXCs
KPHUCTAJJIOB X UX pasMep.

Kpome Toro cienyer oTMETUTD, YTO IIPU 00CyKIeHnT 9(Pp(PeKTOB KOH-
IeHTPAIMOHHOI0 THUCTepe3rca 0COOEHHO BayKHO 3HATDL IIOCJIEOBATEIIh-
HOCTB BBITIOJTHABIIIUXCS U3MEePeHu.

4. 3ARJIIOYEHHE

B pa60'1‘e pacCMOTPEHBbI 0CO0EHHOCTHU IIpoiecca BbeICaJuBaHUA (IJYJIJIepe-
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HOBBIX M0JIeKYJI Cg 13 HACBIIIIEHHOT'0 PACTBOPA B TOJIyOJIE.

C moMOIIbIO ITPOCBEUYUBAIOIIEN 1 CKAHUPYIOIEH 3JIeKTPOHHOU MUK-
pocKomuu n3yueHa Mop@dosiorusa 00pas3yoInxcsa KPUCTAIIOB (PyJLIepu-
Ta.

IlokasaHo, UTO AyaJiM3M MOJIEKYJBLI (DyJjiepeHa Imo3BoJAeT eir hop-
MHUPOBATh B PACTBOPAaX KaK UCTUHHBIE PACTBOPHI, TaK 1 KOJIJIOUTHEIE.

C momoIbio cieKTpoOTOMETPUUECKOTO MEeTOa IIOKa3aHo, UTO B pe-
3yJbTaTe U3MEHEHUA TeMIIepaTyphl CUCTeMBLI Ha KPUBOII PaCcTBOPUMO-
CTU IJIs HACBIIIIEHHOTO pacTBOpa 00pasyeTcs KOHIeHTPAIIMOHHBIA T'H-
crepesuc. cxoas u3 3TOro OTMEeYeHO0, UYTO Ha IIPOIeCC KPUCTALIN3AIINN
dynnepuTa BasKHOEe BJIMAHUE OKa3bIBaeT KaK TeMIlepaTypa pacTBopa,
Tak U TeMIepaTypa BhlcaJauBaTessd. TeMiieparypa BhICAINBATENA MOMKET
KaK IOBLIMIATD, TaK U MOHUKATH TeMIIEPATypPy CUCTEMbBI, IePEeBOIA €€ B
Ty WX UHYIO TOUKY KOHIIEHTPAIIMOHHOT0 TCTEPE3Nca.

Haxomnenue cucTeMbl B OIIPENEJIEHHON TOUKE KOHIIEHTPAIIMOHHOTO
rucTepesuca OmpenessieT COCTOsSHME (yJIepeHOBON MOJIEKYJIBI B pac-
TBOpe. ITO, B CBOIO OUEPEdb, OIpeeaeT Kak MOP(OJIOTHIO, TaK U CTe-
MIeHb KPUCTAJLINYHOCTH BLICAJINBAEMOTO QyJLIepuTa.

Wcxoma u3 sKCIepUMEHTAJIbHBIX TaHHBIX, MOKHO 3aKJIIOUUTH, YTO
npu nHTepIIpeTannu spGeKToB 3aBUCUMOCTU PACTBOPUMOCTHU (yJLiepe-
HOBBIX MOJIEKYJ Cg, OT TeMIIEpaTypbl 0COOEHHO Ba’KHO 3HATH IIOCJIENO-
BATEJLHOCTD BLIMOJHABIINXCA N3MEPEHUI.
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