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Introduction

Flexible polymers with densely grafted side chains adopt the
shape of cylindrical brash polymers,' becanse the steric repulsion of
the side chaing overcomes the entropic restoring force of the main
chain. Published results on the conformation of such macromplaciles
in terms of the main chain stiffness, f, and cylinder length, I, are
quite contradictory®® In the present contribution these quantitias ware
determined by corrbined light scattering and neutron scattering on
sarmples with varying side chain length.

Experimental

The synthesiz of eylindrical brush polyrers with polystyrens sids
chains and a methacrylic main chain iz described elswhere” Light
scaftering and small angle neutron scattering (SANS) was performed
in a good solvent (toluene) and in a poor golvent of the side chains
{cyclohexane). After standard manipulation of the measured
intenzities the SANS-data were shifted onto the LE-curves, in order to
obtain absolute intenszities. The combined L3-SANS data were
analyzed in terms of the Pedersen-Schurtenberger model® in order to
extract the chain stiffness in terms of the Euhn statistical segment
length, &, the contour or cylinder length, L., and the cross-sectional
rading of gyration, &,

Results and discussion
In Fig. 1 the Pedersen-Schurtenberger fit to the cornbined L8-
SANS data is shown. The fit matches the data perfectly well.
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Figure 1. L3-3ANS data for the sample with 6 styrene units per
aide chain, measured in toluens

Whereas Iy and R, can be determined at small but finite concentration,
the cylinder length is strongly concentration dependent due tothe non-
zero second virial coefficient. Therefore the cylinder length was
determined by the ¢ = o extrapolated light scattering curve which is
leeping I fromthe Pedersen-Schurtenberger fit fixed.

In Fig. 2 and 3 the Kuhn length, I, and the cylinder length per main
chain monormer, I, are plotted versug side chain length. The Kuhn
length is found to increase with increasing side chain molar mass. The
increase is stronger for the samples measured in toluene as cormpared
tothe poor solvent cyclohexane, as expected.

The cylinder length per main chain monomer iz found to be
independent of side chain length for botl, toluene and cyclohexane.
However, L, = 0207 nmin cyclohexane is significantly smallerthen L,
= 0.241 nmin toluene, i. e. the cylinder significantly shrinks for poor
golvent of the side chaina,
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Figure 2. Euhn length ag function of side chain molar mass for
sanples measured in DE-toluene (red circles, this worly red triangles,
ref. 12-16) and for the samples measired in cyclohexane (black
squares, this worlg black triangles, ref. 12 -16). The lines represent the
respective fits according to eq. 11 (data of this worly, only).
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Figure 3. Cylinder length per monomer as function of side chain
rmolar mass for the sarmples measured in D8 -+toluene (red circles) and
in D12-cyclohexane (black squares) ag determined by Holtzer analysis
az explained in the text. The full lines indicate the mean values of L, =
0.241 nm and of L, = 0.207 nm, respectively, the dotted red line
represents a least square fit to the red circles.
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