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Table 1  Variation of peak position of 720 ¢cm™' band of PBAISC and

PEISC with temperature

Peak position cm”

1

Temperature °C

PBA18C PEII8C

- 100 721.73 719.58
-80 721.52 719.52
—-40 721.26 719.52
-10 721.25 719.84
0 721.17 720.01
15 720.61 720.58
30 720.57 720.94
35 720.56 721.02
40 720.51 721.23
45 720.43 721.38
50 720.36 721.43
55 720.27 721.45
60 720.17 721.44
70 719.97 721.47
80 719.75 721.47
90 719.50 721.44
100 719.27 721.46

1. 1 PBAISC  PEII8C
7(;H2
PBAISC 7y
721.73 em™* 719.27 ecm™!
2.5em™"  PEIBC ¥y
719.58 cm™* 721.46 cm™'
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TRANSITION INVESTIGATION ON THE CONFORMATION AND
PACKING STRUCTURES OF ALKYL SIDE CHAINS IN COMBLIKE
POLYMERS WITH FT-IR SPECTROSCOPY

SHI Haifeng ZHAO Ying XIE Baoquan WANG Dujin |XU Duanfu

Beijing National Laboratory for Molecular Sciences ~ State Key Laboratory of Polymer Physics and Chemistry
Institute of Chemistry — Chinese Academy of Sciences  Beijing 100080

Abstract The temperature-induced variation of the conformational behavior and the packing structure of alkyl
chains in n-nonadecane N-octadecylated polyethyleneimine PEI18C and N-octadecylated poly p-benzamide

PBA18C were investigated with FT-IR spectroscopy and other techniques. The main aim is to in-depth understand
the specific aggregation structure of alkyl side chains in the comblike polymers. N-alkylation reactions on
polyethyleneimine PEI and poly p-benzamide = PBA  backbone were carried out in homogenous solutions
composed of octadecyl bromide and polymer substrate. According to the results of nuclear magnetic resonance

NMR and elemental analysis measurements the /N-substitution degree was obtained ¢.e. 47% for PEI18C and
97% for PBAISC respectively. The relative intensity of the conformation bands of methylene group at 1463 cm™'
and 1470 em™" was utilized to investigate the conformation transition behavior of PEII8C and nonadecane in the
heating process. The results indicated that the octadecyl chains of PEI18C exhibited different conformation transition
process compared with those of nonadecane. The variation of the rocking bands of methylene groups implied that the
ordered packing structure of the octadecyl chains in PEII8C had much more slower transition velocity and
complicated variation process than those of pure nonadecane . Based on the differences among the above mentioned IR
spectral bands of PEI18C PBA18C and nonadecane the ordered degree of the conformation and the packing
structure of the alkyl chains were compared. The alkyl side chains of PEI18C and PBA18C were found to pack into
aggregation structure with different ordered degree originating from the confinement and rigidity difference of the
main chain. After melting unlike nonadecane the alkyl chains of PEI18C and PBAI8C can not get into totally
random amorphous state. The above results reveal that the conformational changes packing structure of CH, groups
and their phase transition behavior in the confined and non-confined state are obviously different in all the above
three cases which might be attributed to the different mobility of alkyl side chains under the aforementioned
confinement condition. Moreover the different main-chain structural characteristic i. e. flexibility or rigidity also
has extensive influence on the conformational changes and packing structure of alkyl groups grafted on the PEI and
PBA backbone. The main reason can be ascribed to the different conformation adjustment ability of the PEI and PBA
backbones .

Keywords Comblike polymers Alkyl side chains Conformational transition FT-IR spectroscopy





