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Fig. 1 Synthesis of 4-carboxyl-[ 2,2 Iparacyclophane
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Fig. 2 Scheme of CVD polymerization apparatus and synthetic diagram of poly(carboxyl- p-xylylene-co-p-xylylene)
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Fig. 3 FTIR spectra of poly ( p-xylylene) (PPX) (a),4-
carboxyl-[ 2, 2 ] paracyclophane ( b) and pely ( carbexyl-p-
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Fig. 3 Effects of temperature on storage mwdulus E and loss
factor tand of paly{ carboxyl- p-xylylene- co-p-xylylene) ( PPX-carh)
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Fig. 6 Water absorption of poly ( carboxyl-p-xylylene-co-p-
xylylene) { PPX-carb) and poly ( p-xylylene) { PPX) at room

temperature
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Fig. 7 Effects of temperature on vapor permeability of
poly( p-xylylene) (PPX) and poly { carboxyl-p-xylylene-
eo-p-xylylene } (PPX-carb) (humidity 80% )
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Fig. 8 Effects of humidity on vapor permeability of poly
{p-xylylene) (PPX) and poly ( carhoxyl-p-xylylene- co-p-
xylylene) (PPX-carb) (Temperature = 60°C )
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CHEMICAL VAPOR DEPOSITION POLYMERIZATION AND PROPERTIES OF
POLY ( CARBOXYL-p-XYLYLENE- co-p-XYLYLENE)

PU Hongting, SUN Xiarong
( Institute of Functional Polymer Materials, School of Materials Science & Engineering , Tongii University, Shanghai 200092)

Abstﬁi'ct.\ Poly( p-xylylene) (PPX) prepared by chemical vapor deposition {CVD) polymerization shows promising
features like abselute conformation to substrate topology , pinhole-free coverage even in ultrathin films, the ability to
penetrate and cover complex geometries,and extraordinarily high chemical ineriness and purity compared to common
polymer coatings. However, the exploitation of [2.2] paracyclophanes for generating functionalized surfaces is
interesting, The functional groups may be useful for further modifications. Poly { carboxyl- p-xylylene- co-p-xylylene )
(PPX-carb) was prepared by CVD polymerization in present work. The chemical structure of the resulted polymer
was confirmed by FTIR and elemental analysis. It is indicated that PPX-carb membrane has good solvent resistant
and high chemical oxidation resistant . Thermogravimetric analysis ( TGA ), differential scanning calorimetry ( DSC),
and dynamic mechanical analysis(DMA) were used to study the thermal properties of PPX-carb membranes. It is
found that the initial degradation temperature and 7T, of PPX-carb membranes are reduced with the introduction of
carboxyl group as side groups, while the degradation temperature of the main chain of PPX-carb is higher than that of
PPX . With the introduction of carboxyl, the polymer becomes amorphous, and the softness as well as the dynamic
mechanical damping properties of PPX-carh are improved. The hydrophilicity and vapor permeability of PPX-carb
membranes are also improved.

Key words Chemical vapor deposition polymerization, Poly( p-xylylene) , Carboxyl, Hydrophilic, Vapor
permeability



