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ABSTRACT: Molecular bottle-brush was prepared by hydrogen-bonding between poly(4-
vinylpyridine)(P4VP) as main chain and 3-pentadecylphenol (PDP) as amphiphilic side chain.
Variation of long period (L), order-disorder transition temperature (Topt) and mesomorphic

- structure of bottle-brush were investigated by changing various mole ratio (x) of pyridine
group in PAVP and PDP and molecular weight of P4VP. Upper critical solution tempera-
ture (UCST) behaviour was observed. For x 0.8-0.9, maximum critical temperature was
found. As molecular weight of PAVP was increased, phase transition occurred at higher tem-
perature. It was found that phase behaviour of the bottle-brush was affected by mobility of
P4VP as well as size and regularity of lamellar structure. The L, determined from analysis of
crystal structure was in the range of 35 A and 40 A and was more affected by the molecular
weight of PAVP than by mole ratio (x). However. if the molecular weight of PAVP was high,
L, value was little affected.

Keywords: molecular bottle-brush, poly(4-vinylpyridine), 3-pentadecylphenol, order-disorder
transition.
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Figure 1. Schemes of supramolecular liquid crystal
polymer. (a) supramolecular main chain liquid crystals,
(b) supramolecular side chain liquid crystals.
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Table 1. Recipe of P4AVP-PDP, Complexes

sample P4VP (g) PDP (g)
P4VP(20K)°-PDP, 5, 0.17 0589
P4VP(20K)-PDP, ¢ 0.17 0.491
P4VP(20K)-PDP, 5 0.17 0.467
P4VP(20K)-PDP, o 0.17 0.442
P4VP(20K)-PDP, g5 017 0418
P4VP(20K)-PDP,, g 017 * 0393
P4VP(20K)-PDP 75 0.17 0.369
P4VP(20K)-PDP; 7 0.17 0.344

¢ Using the different M, of P4VP (160 k, 60 k, 20 k, 10 k).
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Figure 2. Infrared spectra of PAVP, PDP and P4VP
(60K)-PDP, (x=0.3, 0.7, 1.0, 1.2).
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Figure 4. Polarized optical pictures of P4VP(60K)-PDP) 4 at 25 C.
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Figure 3. X-ray diffractograms of P4VP (60k)-PDP,
at 25 C.
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Phase diagrams of P4VP-PDP, by DMA
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Figure 12. Phase behavior of P4VP(20k)-PDP,
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Figure 13. L, as a function of x for P4VP-PDP, at
25 C.

Aol wiats L7} Aol ubad, Exjeke] 160000 g/
mol& thE Azte] ZaelA Bloltdl, ol A
TOAZ I A9} vl7ixl2 Fo| 727} E4AE
890z Yehtes Aog /AU L FAF
g x7} 0794 1.074x] A whets L7t Fot
ZAx, o}F 1.24ME v Aoz

Figure 14 Figure 139] A3, & x7} 0.7, 1.0,
122 WE g F2UHE £4H0z e 2ol

Polymer(Korea) Vol 24, No. 4, July 2000



P4VP3} PDP=E o]8o}al Molecular Bottle-brushe] Order-Disorder Transitiondl] ©]Xi= P4VP

(a) (b) (c)

Figure 14. Schematic structure of P4VP(20k)-PDP,;
(a) x=0.7, (b) x=1.0, and (c) x=1.2.
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