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Fig. 1  Copolymers of DTAB and AM 1
Table 1 Correlative data for synthesized copolymers
Acrylamide Hydrophobic Surfactant CTAB EDTA Initiator AIBA
Polymer M, x 104
g monomer mol % g mg mg
HO.1 24.848 0.1 1 10 10 758
HO.15 24.773 0.15 1 10 10 863
HO.2 24.698 0.2 1 10 10 899
HO.25 24.623 0.25 1 10 10 957
HO.3 24.553 0.3 1 10 10 1005

The total mass of polymerization system is 100 g The total monomer concentration in the feed is 25 wt% .
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Fig. 3  Structure of organic counterions in cationic wormlike micelles
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Fig. 4 Structure of anionic surfactants
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Table 2 Values of ¢,/c; at the maximum of apparent viscosity

Organic Sodium Sodium Sodium 3-hydroxy-
counterions salicylate 5-methyl salicylate 2-naphthoate
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Fig. 5 Effect of different organic counterions on the viscosity of
CTAC solution

Concentration of CTAC is 10 mmol/L.
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Fig. 6  Effect of benzyltrihydroxyethylammonium chloride on the
viscosity of anionic surfactant solutions

Concentration of potassium erucate potassium arachidonate and
potassium oleate are 13 mmol/L  respectively.
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Fig. 7 Viscosity as a function of the concentration of organic

counterion/surfactant at constant ratio
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'ig. 8 Effect of the concentration of polymer solution with different hydrophobic monomer content on the viscosity of associative systems
a —[]— H0.1 —O— HO.1+ CTAC/sodium salicylate —2A— HO.1 + potassium erucate benzyltrihydroxyethylammonium chloride
b —[J— HO.15 —O— HO0.15 + CTAC/sodium salicylate —A— HO.15 + potassium erucate benzyltrihydroxyethylammonium chloride

¢ —[J— H0.3 —O— HO0.3 + CTAC/sodium salicylate —2A— H0.3 + potassium erucate benzyltrihydroxyethylammonium chloride
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Fig. 9 Effect of the content of hydrophobic monomer on the . CTAC
viscosity of associative systems
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SELF-ASSEMBLY NETWORKS OF P DTAB-co-AM AND WORMLIKE
MICELLES MEDIATED BY HYDROPHOBIC ASSOCIATION
AND ELECTROSTATIC INTERACTIONS

ZHANG Xufeng WU Wenhui

School of Materials Science and Engineering  Beijing Institute of Technology —Beijing 100081

Abstract  The synergistic enhanced viscosity of self-assembly networks of wormlike micelles and cationic
hydrophobically associative copolymer P DTAB-co-AM  synthesized by copolymerization of cationic hydrophobic
monomer dimethyltetradecyl 3-acrylamidopropyl ammoniumbromide DTAB  with acrylamide AM was studied

and the effect of hydrophobic monomer content on the self-assembly systems was also probed. Two kinds of stable
wormlike micelles with high viscosity Octadecyltrimethyl ammonium chloride CTAC/sodium salicylate and potassium
erucate/ benzyltrihydroxyethylammonium chloride were prepared. The copolymer P DTAB-co-AM  and anionic
wormlike micelles potassium erucate/benzyltrihydroxyethylammonium chloride could form self-assembly system with
synergistic enhanced viscosity because both of hydrophobic association and electrostatic interactions play an important
role. But the viscosity enhancement of the associative system composed of the copolymer P DTAB-co-AM and
cationic wormlike micelles CTAC/sodium salicylate was weaker than that of the former because of the single
hydrophobic association interaction. The results of the viscosity experiments show the viscosity of the self-assembly
system made up of P DTAB-co-AM and anionic wormlike micelles first increased then decreased with the increase
of feed content of hydrophobic monomer in copolymer. When the feed content of DTAB in P DTAB-co-AM  was
0.15 mol% the viscosity of association system reached the maximum. When the feed content of DTAB was 0.3
mol % the viscosity of this self-assembly system was lower than that of the system formed by this copolymer and
cationic wormlike micelles because of more strong electrostatic interaction leading to phase separation. In contrast

the viscosity of the system self-assembled by this copolymer and cationic wormlike micelles appear a slight decrease
with the increase of the DTAB content because hydrophobic association and electrostatic repulsion offset each other.
Based on the above discussions the aim to mediate the viscosity of self-assembly system by the feed content of
hydrophobic monomer can be realized .

Keywords Hydrophobic association Synergistic enhanced viscosity Wormlike micelles = Self-assembly





