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Determination of chain length:

Py-GCMS 11.000

SEC 8.100-8.500 (Mn)

Tg 8.000-13.000  (Mn)
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Radical Polymerisation (ATRP) has attracted 
ntion in recent years because of its suitability 
f polymers with strongly controlled macro-
ures. Plant fibres provide an interesting base for 
ATRP because the large number of accessible 

 may be used as anchoring sites for initiators. 

Ions: 131+146 all katja#6.ms

EIC m/z 131 + m/z 146

Py-GC/MS

EIC m/z 131 + m/z 146

O

r Br

, DMAP, THF

OHO OH
O

Br

macroinitiator
ATRP

Cu(I)Br, bipy

OHO OH
O

Br

fiber surface

n

 

tion of plant fibres modified by ATRP is a 
to the highly complex structure and the 

the material. We have used analytical flash 
d it highly informative.  

plant fibres (jute) were prepared as described 
kett et al, Biomacromolecules 6 (2005) 2474). 
ounds were synthesized according to published 
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 pyrolysis 
 polystyrene and pentafluoropolystyrene in the 
erial is demonstrated by abundant signals from 

onomers accompanied by minor amounts of 
rs. 

e GC/MS analysis revealed the formation of 
ed from the monomers plus the initiator part. 
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The very first addition of 
monomer in the ATRP 
process may be either a 
head-to-tail or a head-to-
head reaction.  
 
This is directly reflected in 
the distribution of C5-ben-
zenes generated by the 
pyrolysis. By comparison with the conceivable isomers a head-
to-tail reaction was confirmed for the initiating step. 
 

  
 
 
 
 
 
 
 
 
 
 

 
The ratio of the intensities of the “linker" molecules and the 
monomer may be used to estimate the chain length. The end 
group (X) is most likely a CC double bond formed during work-
up. 
 
 

(R) (R)

O

O

O

OH

CH2OH

C O

C
MeMe

X

Ph Ph Ph Ph Ph Ph

Yields styrene

Ph
The "linker"

 
 
 
Conclusion 
Analytical flash pyrolysis is a powerful method for analysing 
ATRP-modified plant fibres with respect to polymer identity, 
linker configuration, chain length, and end group(s). 
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