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patterns corresponding to d = 0.375 nm indicates that they 
did not pack in an orthorhombic polyethylene fashion'41"22 
but may resemble more closely the packing of the triclinic 

of polyethylene or the monoclinic form20p21 of 
paraffins. At  present we have insufficient information to 
make a decision on the possible resemblance to the triclinic 
or monoclinic forms of polyethylene and paraffins, the 
powder patterns of these forms being so similar to one 
another. The absence of measurable sharp reflections 
beyond the 0.4-nm region suggests14 that the side chains 
are only packed regularly locally, and the regularity ex- 
tends over limited lengths of the backbone, even though 
the backbones are well aligned to produce the sharp 
large-spacing, mobile peaks. This is, of course, in agree- 
ment with the suggestion that only parts (most likely, the 
remotest from the backbone) of the side chains are in- 
volved in side-chain crystallinity. 
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Halato-Telechelic Polymers. 1. Gel Formation 
and Its Dependence on the Ionic Content 

In the early 1960~1, the du Pont de Nemours Co. com- 
mercialized the first ionomer material under the trade 
name Surlyn.' From that time, scientists have shown 
increasing interest in the behavior of this type on ion- 
containing polymer which consists of a lipophilic polymeric 

0024-9297/81/2214-0224$01.00/0 

log qre l  

, 
00 

PIP l C 0 O H l 2  

c Ig .d i '1  

U 1 Cgel 2 3 

Figure 1. Relative visco_sity (log scale) vs. concentration for 
carboxy-telechelic-PIP (M. = 7 x lo') (- - -) and the same stoi- 
chiometrically neutralized with Mg2+ (-). 

backbone carrying randomly distributed pendant ionic 
groups.24 Ionomers are mainly characterized in bulk."14 
However, Joanny has theoretically studied the expected 
phase diagram of ionomers dissolved in a nonpolar solvent. 
Two phase transitions are expected gelation and demix- 
ing.15 In nonpolar solvents indeed, the ionic groups 
(usually carboxylate or sulfonate) are not dissociated but 
form electric dipoles, the attractive interaction of which 
can lead to their aggregation, i.e., gelation, and ultimately 
to the demixing of the system. The gelation was expected 
to vary inversely with the fraction of ionic groups along 
the chain.15 Experimental data were therefore needed to 
give further insight into the behavior of ion-containing 
polymers in nonpolar solvents. 

For this purpose, we have explored the synthesis of 
model-ionic polymers and, more especially, of halato-te- 
lechelic polymers (HTP). They are obtained from the 
complete neutralization of carboxy-telechelic polymers by 
alkaline-earth cations16 and have the general formula 

The distribution of the ionic groups within the chain can 
largely be controlled by the length and the polydispersity 
of the prepolymer P,. Previously, Otocka et al." and Pineri 
et all8 were interested in similar materials, and aliphatic 
and aromatic dicarboxylic acid salts with a number of 
divalent cations have also been in~estigated.'~ 

In the present work, carboxy-telechelic-polyisoprenes 
(PIP) with good functionality P1.95) and a low poly- 
dispersity (MJM,, < 1.15) were prepared anionically. The 
carboxylic acid end groups were neutralized in dry toluene 
by addition of a stoichiometric amount of magnesium 
methoxide. The methanol formed was completely dis- 
placed by azeotropic distillation of toluene under reduced 
pressure to ensure quantitative neutralization. 

At high dilution in toluene, the magnesium a,u-di- 
carboxylato-PIPS (denoted PIP-Mg) form homogeneous 
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fluence of the distribution of ionic groups along or within 
the polymeric backbone. 

In conclusion, the aggregation of electric dipoles of HTP 
in nonpolar solvents is closely controlled by the molecular 
characteristics of the polymeric carrier, besides the well- 
known parameters of temperature, dielectric constant of 
the medium, and nature of the ionic group itself. 

The validity of eq 1 is now being tested for poly- 
butadiene and polyvinyl aromatic-based HTP, and a 
theoretical treatment is under study to explain satisfac- 
torily the behavior observed. Information about the reg- 
ularly organized morphology2’ and the particular rheology22 
of HTP will be reported soon. 
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Molecular Mechanism for a - 6 Transformation 
in Electrically Poled Poly(viny1idene fluoride) 

Formation of a polar analogue of the a phase of poly- 
(vinylidene fluoride) (PVF2) has recently been achieved 
by Davis et al.,l Naegele, Yoon, and Broadhurst,2 and 
Davies and Singh.3 This polar phase (denoted variously 
as 6, IV, ap, or 11,) is obtained by conventional or corona 
poling of thin films of PVF2 in high electric fields.’-3 Its 
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