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Table 1 Sample composition

No. PEIL: C,4H;, Br
A 1:1

B 1:0.5

C 1:0.25

D 1:0.1

—PCHZCHZNHﬁCHZCHzﬂ\IHCHZCHZI\IHX—

CH,CH,NH,  CH,CH,NHC,4C;;

Scheme 1 Synthesis of PEI18C comb-like polymers with different substitution degrees
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Table 2 Degree of substitution

No. Feeding ratio N (%) DS (%)
A 1:1 7.85 47.0
B 1:0.5 8.45 42.6
C 1:0.25 10. 84 29.9
D 1:0. 1 16. 04 17.6
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Fig. 1 '"H-NMR spectrum of PEII8C comb-like polymers
with DS =29.9%
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Fig. 2 FTIR spectra of PEI and PEII8C comb-like polymers
with different DS: (a) 47% , (b) 42.6% , (c¢) 29.9% and
(d) 17.6%
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Fig. 3 X-ray diffraction curves of PEII8C comb-like
polymers with different DS: (a) 47% , (b) 42.6% , (c)
29.9% and (d) 17.6%
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Fig. 4 DSC curves of PEII8C comb-like polymers with

different DS during the heating ( A) and cooling process (B) at
10 K/min scanning rate: (a) 47% , (b) 42.6% , (c¢) 29.9%
and (d) 17.6%

The insert shows DSC curve of PEI molecules.
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Fig. 5 Variation of T, , T, and AT for PEII8C comb-like

polymers with different DS
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EFFECT OF ALKYLATION DEGREE ON THE STRUCTURE OF
N-OCTADECYLATED POLYETHYLENEIMINE COMB-LIKE POLYMERS

Hai-feng Shi'®, Yi-ping Yin', Xing-xiang Zhang', Du-jin Wang’
(" State Key Laboratory of Hollow Fiber Membrane Science and Processing , Tianjin Key Laboratory of Fiber modification and Functional Fiber
Institute of Functional Fiber, Tianjin Polytechnic University, Tianjin 300387)

(* CAS Key Laboratory of Engineering Plastics, Institute of Chemistry, Chinese Academy of Sciences, Beijing 100190)

Abstract  N-octadecylated polyethyleneimine ( PEI18C ) comb-like polymers with different substitution
degrees (DS) ranging from 47% ~17.6% have been successfully fabricated through alkylation technique. The
structure , crystallization behavior and thermal stability of PEI18C comb-like polymers with different DS had
been systemically characterized by Fourier transform infrared spectroscopy ( FTIR ), differential scanning
calorimetry (DSC) ,wide-angle X-ray diffraction ( WAXD) and thermogravimetric analysis ( TGA) ,and also
the effect of DS on the side-chain crystallization and the critical crystallization phenomenon of C18 side groups
grafted along PEI backbone were also deeply investigated. The results show that the degree of crystallinity and
the number of crystallizable carbon atoms in the C18 side chains of PEI18C comb-like polymers decreased from
54% to 20.3% , and from 11.4 to 4.3, respectively, with the DS decreasing from 47% to 17.6% . In the
meantime , the packing mode of confined C18 side groups along PEI molecules display the same manner
regardless of the variation of DS,and C18 side groups also take the hexagonally packed structure. The results
further demonstrated that the degree of substitution of side alkyl groups or the dispersion density of side groups
along polymeric backbones also acts as an important role in the aspect of controlling the side-chain
crystallization and the critical crystallization behavior of comb-like polymer, besides the lengthscale of side
alkyl chains and the rigidity of polymeric main chains. And,the crystallization behavior and thermal stability of
comb-like polymers with different DS are further discussed from the viewpoint of side-chain crystallization.
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