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The effects of sample mass, interface and surface on the phase transitions and morphology were investigated by DSC and SPM for
n-alkyl alcohols and poly(ethylene oxide), PEO. The solid phase transition and the melting temperatures of n-alkyl alcohol shifted to
lower temperature with decreasing the mass. Both even and odd carbon number of alcohols classified into 3 groups by the mass
dependence of melting and solid phase transition temperatures, which was induced by the crystal morphologies, such as the flat plate,
the block on plate and the block. The sample surface influenced the solid phase transition and disturbed to transfer to 3 or y phase
from o phase with the mass below 30 pg corresponding to 60 layers of bimolecular alcohols. The interface influenced the
crystallization mechanism and disturbed the crystallization within 10 layers of bimolecular alcohols. The melting temperature
depression was observed with the decrease of sample mass, which was described very well by Thomson-Gibbs equation. The
lamellar thickness estimated by T-G equation of PEO with sample mass less than 30 pug was confirmed by SPM
observation.
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Fig.1 DSC curves of bulk samples (a, b) and thin film with
various sample mass (¢, d) for C17H3sOH (a, ¢) and CisH370H (b,
d) at 5 Kmin™'.”
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Fig.2 SPM topography of slow cooling micro-crystals with 0.1
mg mass for C17H3s0OH (a) and C1sH370H (b).

« JN—7"3 (0.03mg LATN) ; BEAHESRBIRE L @lsit &6
b EERDIHEVRIR~Y 7 M5,
INHDOTN—T TSRS B - T,

2.2 ELTJ+OD—

FEmERIC LT TR EROZE & R 0L AT

1%, EEMT v—T7HEME (SPM) ZHV, 1XhREK
40 N m™!, BB 312 kHz DA v F L A—IZ L > TK
S ERIR TR Lz, SBEIT > ) 2 B ELIZ DSC o
Ba L RO 7L T EE AL RR 2 Bk L 7=,



Fig.3 SPM differential image of topography for C19H39OH.
Whole crystal (a) and enlarged view of surface (b).?

Fig4 Odd-even effect on crystal morphology in group 2.
Differential image (a) and side view (c) of CivH39OH, and
differential image (b) side view (d) of CisH37OH.®

BB 22 D NSRS SV 7 ERECH -7
A—7"1 (B 0.1 mg) OMEEEEED SPM IR % Fig.2
VR, IRFEOMBAIZE DL S, 1@3%um ORI
%< & E®72, Fig.3 1Z CioH3sOH @ SPM TR M4 4
Thd, BIRMEIL, BRGEWMS T2 L THLR,
MihO Ty PEEIHT HIENH 5, SRS OFmIZIE
um B XOBCR OGS 25k 2 A F AN FEE L0 D kT
DB SN, SRR THER RLRBHI R 2t ©
H5,

J N—"7"2 ® Ci9H390H & CisH370H DR 15 & AR
%% Figd (77, 8 10 pm BREORUNMERZTER L, T
VR VIR B OMBAT IR B B~ 7=, W%k CioH300H
Ee% A T E AN Y P MY WAV RN ki 7 v 1)
FIZHRAE AR L s, —F, B CisH0H 1%
SEHLCERER A PR OBCRIE R ThH o T2, T b OfEMERE
OIBTHITHHBIE ORI & kR OMEICN S & &
b5,

Ci7H350H & CisHz7OH D FERBEUEHZ DUV TR i b i iy
HEE (A7) ZFUEPE Ricxt LT Fig.5 127~k L7z, AT (3 DSC
THEHM LS SR REEE» SR Lz, $COEE
HPHT, HEROFNMEELYD & AT BKREL, BEOFN
IR LBV, 2T L o — IR TR A LT 7o iE
SIS RN ATICAER U, 55 OB A 3 PR
IR LT, BT v = — VI3 R B T AR L 7=
FRENER > THRE LIz, 2AF TR BROFE
BB TER STz, ST Va3 — VSRR SE N -0
R RE 72T TR, MIRONERE TR T 5 &
B2 DI, R OREEEZT ORI 2 TR E

0.6/ 0.6]
. AT =T, -T.
[ ]
0.5 0.5]
[ ]
M 040 ° J w04
= d < ®
<03 < 0.3
° °, ®
0.2 0.2
[ ]
o (a) o1 (b) P
89‘ 2 3 4 56789‘ 2 3 6739' 2 3 456789‘ 2 3
0.01 0.1 0.01 0.1
mass / mg mass / mg

Fig.5 Odd-even effect on crystallization process, the degree of
supercooling of crystallization (AT), (a) odd number (C17H350H)
(b) even number (Ci1sH37OH).
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Fig.6 SPM topography of slow cooling micro crystal for
CisH370H (a) and Ci9H39OH (b) in group 3

Fig.7 SPM differential image of layer structure of slow
cooling micro crystal for Ci9H3OH in group 3 and structure
model.¥)
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Fig.8 Relationship between contact area and thickness of
crystal for C19H39OH (a) and CisH370H (b).
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Fig.9 Schematic drown of crystallizing mechanism on cooling
of even number alcohol.
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Fig.10 Schematic drown of crystallizing mechanism on cooling
of odd number alcohol.
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Fig.11 Relationship between AH>/AH: and sample mass of
CisH37OH on cooling at 5 K min''with air surface (a) and
without air surface (b). ¥
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Fig.12 Relationship between solid phase transition temperature
and sample mass on heating with various substrate interface.
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Fig.13 DSC cooling curves for sample with and without air
surface of Ci1sH37OH with sample mass of around 0.003 mg.
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Fig.14 DSC heating curves of PEO272 thin film with various
sample mass for solution growth crystal (a) and slow cooling
crystal (b) .
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Fig.15 SPM topography of solution growth crystal of PEO272. 9
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Fig.16  SPM topography of slow cooling crystal of PEO272. )
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Fig.17 SPM image of crystal nucleus of PEO272. (a) Topography,
(b) Phase image.
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