J. of the Korean Oil Chemists’ Soc., 1
Vol. 27, No. 4. December, 2010. 545~551

2944 AAS z+E Poly(sodium acrylate)s® &% 54

+

o

2

ali

QA et Al et e shota
(20103 10€ 25¢ A4 ; 2010 12¢€ 109 =i=)

Physical Characteristics of Hydrophobic Poly(sodium acrylate)s

Beom-Shu AhnT

Department of Chemistry, Dae Jin University, Pocheon 487-711, Korea
(Received October 25, 2010 ; Accepted December 10, 2010)

Abstract : Hydrophobically monoendcapped poly(sodium acrylate)s formed hydrophobic
microdomains in water. This was concluded on poly(sodium acrylate)s with a linear Cjo-alkyl
chain attached specifically at the end of the polymer. There was no well defined CMC
(critical micelle concentration), but rather a gradual transition from a micelle free solution to
a micelle solution. Steady state fluorescence spectroscopy indicates that the micro domains are
rather hydrophobic. At pH 5 in the abscence of salt and at pH 9 in the prescence of 1 M
sodium citrate the CAC (critical aggregation concentration) was in the range of 0.1 to 24
mM. However at pH 5 there was a linear increase in the transition concentration with a
head-group size due to an increase in steric and electrostatic repulsions between polymer
main chains. At pH 9 in the abscence of salt the transition concentration was in the range of
1 to 80 mM. For the larger polymers there was a effect which consisted of a concentration
gradient of sodium counterion toward the hydrophobic domain. The effect was larger for the
larger polymers because of the higher total sodium concentration and the less steep

counterion concentration gradient.

Keywords : hydrophobically modified, micelle, fluorescence, poly sodium acrylate, critical
aggregation concentration.
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Fig. 1. Degree of dissociation (a) versus pH

at 298K. M, 800, [polymerly=15.5
mM(l). M, 6700, [polymer]o=19.9mM
(A). At pH 5 the degree of

protonation of the polymeric backbone
is 45 to 65%

J24S 2= Poly(sodium acrylate)se] ]2 E4 3
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Table 1. Molecular Weight, Polydispersity Index, and Number of Mono-
meric Units of the Single-Endcapped Hydrophobically Modified
Poly(sodium acrylate)s under Study.

M, from M, from M., from Number of monomeric
NMR GPC GPC My [ M, units (from NMR)
790 6.6
1,490 1900 2700 1.4 14
3,020 3100 4300 1.4 30
6,720 70
12,480 131
31,710 336
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Fig. 2. Plot of CAC versus molecular weight
determined by steady-state
fluorescence, pH5, 298K, [sodium
citrate]=0 M: ST(H), ET([]).
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Fig. 3. Models for the polymer coil at pH 5
for a short polymer (left) and a long
polymer (right). Like surfactants with
a poly (ethylene oxide) headgroup a
random coil is expected.
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Fig. 4. plot of transition concentration versus
molecular weight as determined using
steady-state fluorescence

spectroscopy, pH9, 298K,

citrate]=0 M:ST(H), ET().
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Fig. 5. Suggested models for the polymer coil
at pH9 for a short polymer(left) and a
long polymer (right). Due to large
electrostatic repulsion between the
negatively charged acid groups the
polymeric backbones are far from

each other.
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Fig. 6. Plot of CAC versus molecular weight
determined using steady-state
fluorescence spectroscopy, pH9, 298K,
[sodium citrate]=IM:ST(H), ET()).
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