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SUMMARY 

Column chromatography of bis-OH-end-labelled polystyrene on silica gel, 
using increasing amounts (0.01 to 2 %) of methanol in chloroform, gave fractions of 
diffent molecular weight and narrower molecular weight distributions. HO-Poly- 
stvrene-OH of high molecular weight eluted before fractions of lower molecular 
weight. Similar fractionation was obtained with bis4( I’-pyrenyl)-butyrate esters of 
these polymers, but the individual fractions had larger iG,,lLGm values than in the 
chromatography of the OH-terminated polymers. 

INTRODUCTION 

A situation frequently encountered in polymer science is the need to fractionate 
synthetic polymers into samples of narrower polydispersity. Classically, the technique 
of fractional precipitation’*’ has been used to precipitate selectively the higher-molec- 
ular-weight components of a polydisperse mixture through the proper choice of 
temperature and solvent-non-solvent combination. More recently gel-permeation 
techniques2 have ken found useful, either with free standing columns or by high- 
performance liquid chromatography (HPLC). Little emphasis has been placed on 
adsorption chromatography, although there have been some reports that low-molec- 
ular-weight polymers can be fractionated into the pure oligomers by HPLC on silica 
gel*. Adsorption chromatography has also been used in conjunction with HPLC 
techniques to measure the molecular weights of polymers’. 

In this report, we describe the application of thin-layer chromatography (TLC) 
to the analysis of end-labelled polystyrenes, and the extension of this technique to the 
fractionation of polymers by simple column chromatography on silica gel. 

EXPERIMENTAL 

OH-end-capped polystyrene (I) 
The polymer samples were prepared by the initiation of styrene polymerization 

in tetrahydrofuran by naphthyi potassium at -60°C’. The carbanions at both ends 
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Mechanism of the separation 
Since both benzene-cyclohesane (I :l) and chloroform are good solvents for 

the polymer, partition is unlikely to play an important role in these separations as it 
would if the eIuent were a solvent-non solvent-non-solvent mixture- Mokcdar siev- 
ing effects would contribute to the separations obtained but their overall importance 
was limited in that soisents of increasing solvent power were necessary to remove the 
polymers with shorter chains from the column. 

The major source of the separations achieved is most likely the differential 
adsorption of the polar chain ends to the silica gel relative to the adsorption of the 
chain itself. In benzene. toluene and chloroform, chain adsorption is not significant, 
since by TIC an RF = 1 was observed for polystyrene samples lacking OH-end 
groups. In this respect, traces of methanol added to the solvent compete with the 
poIymer end groups for sites on the silica gel and induces chain migration_ One of the 
interesting features of our observations was that if the silica gel were too active, 
sepamtions could not be achieved at all. It seems that conditions necessary to induce 
polymer elution were too stringent to permit selective end-group adsorption_ 

SOTE ADDED IN PROOF 

TWO recent papers report the separation of end-functionalized polymers by 
column chromatography_ HO-end-capped poIy(methy1 methacrylate) separations are 
presented by G. D. Andrews and A. VatLars. Uacronzoieczdes. I 14 ( 1981) 1605-1607. 
Carbosyl-end-capped polystyrene separations are discussed by P. Mansson, J_ Po~mr. 
Sri. Po~stn. Chenr. Ed. 18 ( 19SO) 1945. 
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