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ABSTRACTS OF PAPERS ACCEPTED FOR THE 
SYMPOSIUM BUT NOT PRESENTED 

ENTHALPY RELAXATION PHENOMENON IN A HEAVY ICE 
CRYSTAL 

By OSAMU HAIDA *, HIROSHI SUGA and SYUZQ SEKI 

(Department of Chemistry, Faculty of Science, Osaka University, Toyonaka, Osaka, Japan) 

ABSTRACT. The heat capacities of quenched and annealed heavy ice Ih were measured 
in the temperature range 14 to 300 K by an adiabatic calorimeter. A relaxational thermal 
anomaly was found at around lIS K and this phenomenon was ascribed to the onset of 
deuteron ordering in the crystal. The average activation enthalpy of the relaxational process 
was determined to be (26 ± S) kJ mol- I. Residual entropies of the crystal were recalculated 
on the basis of the present heat-capacity data combined with the revised values for enthalpy 
of vaporization, saturated vapour pressure, and spectroscopic entropy. They are (3.47 ± 0.41 
J K - I mol - I for the quenched crystal and (3.44±0.41 ) J K - I mol- I for a crystal annealed at 
102- 106 K for 264 h. The characteristics and the origin of the anomaly are discussed in 
comparison with that of ordinary ice. 

This paper has been accepted for publication in full in a forthcoming issue of the Journal 
of Glaciology. 

RECONSTRUCTED LEDGES: ICE CRYSTAL GROWTH 
WITHOUT DISLOCATIONS 

By DAVID L. BARTLEytt 

(University of Missouri- Rolla, Rolla, Missouri 65401 , U.S.A. ) 

ABSTRACT. We give a simpl e explanation of recent experimental evidence that ice crystals 
may grow in water vapor at low supersaturation (i. e. under atmospheric conditions) without 
screw dislocations. Examination of the intermolecular potential shows that by assuming 
non-bulk-like orientations, dangling molecules at surface-cluster edges may form strong 
hydrogen bonds with substrate molecules. This leads to a study of ice surfaces within the 
framework of an I sing-like model in which molecules with nearest neighbor vacancies which 
can provide vertical bonding are allowed two distinct states, yielding bulk-like as well as 
reconstructed monolayer ledges. The surface roughening transition is examined for this model 
by means of (i) a Monte Carlo determination of critical points and (ii) an analytical treat
ment of nucleation clusters. It is found that rough surfaces and, correspondingly, (dislocation
less) surface nucleation growth, prevail at temperatures below the bulk melting point over a 
wide range of feasible binding energies. 

* Present address: R esearch Laboratory, Kawasa ki Steel Co. , I Kawasakicho Chi ba, Japan. 
t Supported by ASA under Grant No. AS8-31849. 
t Present add ress: N IOSH (DPSE ), 4676 Columbia Parkway, Cincinna ti , Ohio 45226, U.S.A. 

https://doi.org/10.3189/S0022143000033931 Published online by Cambridge University Press

https://doi.org/10.3189/S0022143000033931

	Vol 21 Issue 85 page 707 - Abstract - Enthalpy relaxation phenomenon in a heavy ice crystal - Osamu Haida, Hiroshi Suga and Syuzo Seki

