On Perpendicular and Tilted Chains in Lamellar Crystals

L

D. S. M. de Silva,' Aang-bing ]El:ug.l Goran Ungar,
and Stephen ). prlb@z

'Department of Engineering Materials, University of Sheffield, Sheffield, UK
“School of Science, Shetheld Hallam Umiversity, Shetheld, UK

ABSTRACT

Chain tilt and surdface dwsorder were investigated in end-deuterated long n-alkane
a2 gaHag4CpaHD 4 LI}'-;LI:I."I..EE‘d from solution and 1n m-alkane CigaHaag
crystallized from melt Small-angle X-ray scattenng and mfrared spectroscopy were
employed. Extended-chain crystals of Cy3D25C 19:H154C2HD5y  as-grown from
solution have the molecular axis perpendicular to the lamellar surface, but when
heated, around 90°C, they start tilting relative to the layer normal. The 6lt increases
gradually to reach 357 just below the melting point. CygaHaa crystallized from the melt
at small supercoolings has chains tilted at 35° at the outset, as found previously for all
melt-crystallized long alkanes and polyethylene. However, for the first tme 1n long
alkanes, it is found that when molien Cia:H16 is supercooled to AT = 10K, crystals
with perpendicular chains form. At still larger AT, the chains are once-folded, with a
mixed population of tilted and perpendicular chain erystals. The use of Davydov
sphiting of the CH, and CD, bending wvibration of the end-labelled alkane
C12D25C9:H154C 1 :HD 5y allows independent IR probing of molecular disorder at the
deuterated surface and m the hydrogenous erystal mtenor. The mitially small CD,
splhitting and the presence of an addiional singlet component indicate a rough surface 1n
as-grown crystals, with considerable longtudinal interchain disorder. It 15 estmated
that about 10% of chains are displaced by up to a dozen C-atoms. The mcrease n
sphtting and decrease in absorbance of the singlet, which occur on annealng at
progressively higher tempertures, are evidence of steady improvement in translatonal



