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Surface freezing in chain molecules.1- Phys. Rev. E 55, 3 (1997)

The x-ray reflected specularly from the 

vapor-liquid interface of n-alkanes at 

high temp..

The surface crystalline layer of n-alkanes

below surface freezing temperatures, but 

still above the bulk freezing point.

Experimental results of the x-ray



Surface freezing in chain molecules.2- Phys. Rev. E 58, 5 (1998)

Schematic molecular arrangement at the 

surface of an alcohol melt in its high-temp. 

liquid state.

The surface-frozen phase, with the bulk remaining 

liquid, when dry and hydrated at water:alcohol

ratio of ~ 1:2.

DRY HYDRATE

Samples : normal 1-alcohol, CH3(CH2)n-1OH, denoted here CnOH

bilayer

X-ray wavelength : 1.54 Å



Results and Discussion – Dry alcohol melt

Surface-normal structure

Bulk freezing temperature

<Ts

>Ts

Bulk electron 

density = 0.279 

e/Å 3 (>Ts)

X-ray reflectivity of C22OH at a 

fixed qz = 0.2Å -1

surface electron 

density = 0.309±0.009

e/Å 3 (<Ts)



Results and Discussion – Dry alcohol melt

Surface-normal structure

The half thickness of the 

bilayer DRY WET

the calculated fully extended lengths of 

the moleucules (dcalc = 1.27(n-1)+2 Å )

n ≤ 22, well agreed, n > 22, the bilayer

are either tilted of not fully extended

Vapor interface roughness 

The transition from a plastic-crystalline to 

a crystalline phase???

(dnn) the chain-chain spacing in the 

surface plane and (d0) in the plane normal 

to the molecular axis 

By Grazing incidence 

diffraction



Results and Discussion – Dry alcohol melt

Surface-parallel structure
constant

Gradually 

decrease

Two in plane 

peaks



Results and Discussion – Hydrated alcohol melt

Surface-normal structure



Surface-parallel structure

Results and Discussion – Hydrated alcohol melt


