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Glassy crystals of adamantane derivatives induced
by thermal treatment

Observing a first-order transition between the supercooled liquid state and a new amorphous phase,
the “glacial state” has been one of the most interesting focus during the last decades. At present the glacial
state is seen as an interrupted crystallization due to the low crystal growth rate from the glass state. In this
work, we will describe the first glacial state obtained from a plastic crystal for two materials - adamantane
derivatives.
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[. Wesuyk, A. BExxoBcKun
CreKk/JioBUAHbIE CBOCTBA KPUCTANIOB NPOM3BOJHbIX aAaMaHTaHa,
BbI3BaHHble T€NJI0BOI 06paboTKoOM

Habntoaaemoe B npouecce ¢ha3oBoro nepexoja NepBoro poAa Mexay CBepXnepeoxnaxAeHHON Kua-
KOCTbIO U HOBOV aMop(dHO (ha30i «CTEKI0BUAHOE COCTOAHWNE» ABAAETCA OAHWUM U3 Hanbonee MHTepec-
HbIX ABNEHWIA NocnedHne fecaTunetTns. B HacTosAwen paboTe onvcbiBaeTcA NepBoe CTEKNOBUAHOE CO-
CTOAHWe, MOJly4YeHHOe M3 MIACTUYHOrO KpUCTania ANs ABYX MaTepuanoB — NMPOU3BOAHbIX ajaMaHTaHa.
Pe3ynbTaTbl M13MepeHUii TENNONPOBOAHOCTM BELLECTB NOKa3ann, YTo AaHHbIN METOZ YyBCTBUTENEH K TUMY
pa3yrnopsAA0YeHHOCTH, NPUCYTCTBYIOWEN B UCCNefyeMbIX MONEKYNAPHbIX cucTemax. [onepemeHHoe ox-
naxzaeHue 1 HarpeBaHue o6pasLa B HECKONIbKO pas y/ly4laeT cTeneHb KpUcTanamsaumm paHee 6bicTpo
OX/TaXAEHHOr0 MIacTMYeCcKOro KpucTanna.

KnioueBble cnoBa: cCTeKk10BMAHOE COCTOAHWE, ajamMaHTaH, $ha3oBbIii Nepexos NepBoro poaa, nna-
CTUYECKUI KpUCTanl.

[. WeBuyk, A. ExXoBcKn
OHaipicTik agaMaHTaHHbIH XbINYNbIK 6HAeyAeH naija 6osfaH WbIHbl TEKTEC KacueTTepi

Aca cybITbinFaH CyMbIK JX8He xaHa amMopdTbl (a3aHblH apacbiHAafbl (asanblk aybiCy npoueci
Ke3iHge GaKbinaHaTblH «LWbiHbl TEKTEC Xaffjal» COHFbl OHXbUIABIKTA €H KbI3bIKTbl KyOblibiCTapAbIH
6ipi 6onbin Tabbinagbl. byn )KymbicTa eKi MaTepuman ywWiH NIacTUKanblK KpUCTaNAaH anblHFaH OHAIPICTIK
aaMaHTaHHbIH GipiHwWIi WbIHbI TeKTeC XKaFfaalbl cunatTanagbl. 3aTTapAblH XKblly OTKI3riWTIKTEPiH enwey
HaTXenepi Oyn aAic 3epTTeniHin oTbIpFaH MoNleKynanbIK Xyenepae 6ap petrenmMereHAiK TUniHe cesiMTtan
6onaTbIHAbIFbIH KepceTTi. Aybicnanbl Ke3eKTecin »KYpri3ifeTiH yariHi CybITy »aHe Kbi3ablpy OypbiHAA
CybITbUIFaH NNacTUKanbIK KpUCTanAblH KpUCTanjaHy AspexeciH GipHelle ece xaKcapTajbl.

TyniH ce3pep: WhiHbI TEKTEC XKafAail, agamMaHTaH, BipiHwi TeKTi hasanbik aybicy, NAacTUKanbIK Kpu-
cTann.

Observing a first-order transition between the
supercooled liquid state and a new amorphous
phase, the «glacial state» has been one of the
most interesting focus during the last decades. At
present the glacial state is seen as an interrupted
crystallization due to the low crystal growth rate
from the glass state. In this work, we will describe
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the first glacial state obtained from a plastic crystal
for two materials — adamantane derivatives.

The thermal conductivity of 2-adamantanone
(C,H,0) and I-cyanoadamantane (C, H CN)
disordered crystals has been measured for
temperatures between 4.2 K and 275 K. Such
a range comprises the signature of a dynamical
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change involving the statistical intrinsic disorder
concerning the site occupancy of the oxygen and
nitride atom for C, H,,0 and C, H ,CN respectively.
The reported results encompass measurements
performed within monoclinic crystal phases attained
by crossing such transition from above, as well as
within the ergodic phases of the materials, where
large-angle molecular reorientations have been
evidenced. The long-range ordered lattices exhibited
by these materials below the transition temperatures
show a significant amount frozen disorder as far as
the molecular orientations are concerned, which
is shown to account for the features observed
in the dynamic and thermodynamic properties
of translationally ordered and orientationally
disordered crystals. The data analysis is carried
out in terms of several phonon scattering channels
contributing to a resistive relaxation rate, which

can be represented by two contributions, one due
to propagating phonons whose mean-free path
exceeds half the phonon wavelength, the additional
one attributed to additional modes as localized short
wavelength or diffusive vibrational modes.

The results of thermal conductivity
measurements showed that the technique is
very sensitive to type of disorder that appears
in investigated molecular systems. Furthermore
thermal treatment given to the sample resulted
in emergence of two completely different states:
one — crystalline, the other one — amorphous.
Additionally alternately cooling and heating the
sample several times improves the crystallinity of
the previously quenched plastic crystal. The so far
obtained results seems to be a very good beginning
for further analyze of glass transition phenomenon
in investigated plastic molecular crystals.
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