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Effect of Crystal Thickness on Phase Transitions of n-Alkyl Alcohols
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Phase transition behaviors of thin film of n-alkyl alcohols (1-heptadecanol and 1-octadecanol) with sample
masses from 2 pg to 1 mg were investigated by the high sensitive DSC. The shape of endothermic peaks changed at
0.1 and 0.03 mg for both alcohols, accompanied with the transition temperature shift to the lower side. The transition
enthalpy values of the y-o transition and the melting for 1-octadecanol were determined as the average over the
samples larger than 0.05 mg, the y-a transition (329.6 K, 23.9 kJ/mol), and the melting (330.1 K, 42.5 kJ/mol). The
relationship between thermodynamic quantities and alkyl carbon number showed the odd-even effect for the transition
temperature and the transition enthalpies for both the solid phase transition and the melting. The entropy increment at
one methylene unit for the melting was 9.6 J/Kmol, showing a good correlation with AS = RIn3=9.13 J/Kmol.
The morphological observation of crystals at 0.1 and 0.005 mg samples by a differential interference contrast
microscope and an atomic force microscope indicated the coexistence of polycrystalline blocks (> 20 um) and plate
shaped crystals (< 20 pm) for the 0.1 mg sample, and only plate shaped crystals (< 20 um) for the 0.005 mg sample.
These facts suggested that the former crystals showed thermal behavior of bulk sample, and the latter crystal showed
the effect of surface on transition temperatures of thin sample.
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Fig.1 DSC heating curves of n-alkyl alcohols recrystallized by
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cooling from the molten state at 5 K min
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Fig.2 DSC cooling curves of n-alkyl alcohols recrystallized by
cooling from the molten state at 5 K min~".
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Fig.3 DSC 2™ heating curves of 1-heptadecanol with various
sample mass at 5 K min~".
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Fig.4 DSC 2™ heating curves of 1-octadecanol with various
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Fig.6 Mass dependence of phase transition enthalpy of solid
state transition (open circle) and melting (closed circle) for
1-octadecanol.
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Fig.9 Optical microscopic images for 1-octadecanol with
sample mass of 0.1 mg (left) and 0.005 mg (right).
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Fig.10 AFM topographies for 1-octadecanol (A, C) and
1-heptadecanol (B, D) with sample mass of 0.005 mg (A, C) and
0.1 mg (B, D).
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Fig.11 AFM cross sectional profiles for 1-octadecanol (A) and
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B ELDLTIREAFEER LI, AF L2 Y70 OFFE
T B E—[L9.6] THH-T=,

HHERREIZZE3 4 U 72 0.1 mg & 0.005 mg DFEHE/L 7 4+ 1
DR WS T HEEMSE L AFM THELE LTs, RS A
1%, 0.1 mg TIX/A< 0.005 mg TIHEFEL 220, /i TIL 20 um
PLEOBLRAE S & 20 pm LU F OBCRAES S ETFE L T D0
WXL, B TR RBCRAE S T - 72, SRS S 233
N R FRROMEER 2R L, —J7, SRS CIEEm
oy O BEZ TR E RT EEZ DD,
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