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ABSTRACT: A new theoretical model for shear-
induced gelation is presented. The critical shear
rates of hydrophobically-modified water-soluble
polymers are calculated as functions of the poly-
mer concentration, temperature, molecular weight
and the number of hydrophobes. The relation be-
tween thermal gelation and shearing gelation is
studied.

concentration below which the solution never gels

It is shown that there is a minimum

no matter how high the shear rate is increased.
The results are compared with the recent experi-
mental data on aqueous solutions of hydrophobic

poly(dimethylacrylamide)s.
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Fig.1 In the low-shear regime, polymers are
In the high-shear
regime, hidden functional groups are activated

stretched and oriented.

and form intermolecular cross-links. Gelation
takes place when the number of active func-
tional groups exceeds a critical value under suf-
ficiently high shear above the critical value of
the rate.
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Fig.2 The critical shear rates of aque-

ous solutions of hydrophobically-modified
poly(dimethylacrylamide) (HM-PDMAm) plot-
ted as a function of the polymer concentration.
The molecular weight of the polymer is changed

from curve to curve. Theretical calculations

(lines) are compared with experimental data[3].
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Fig.3 Shear-induced gelation of aqueous mix-
ture of polyanion (PA) and polycation(PB).
PA carries positive charges sparsely distributed
along the chain, while PC is designed as a
short condensed negative charges. Fundamen-
tal building blocks (left figure) are considered as
the unit of network-former, whose functionality
(number of unneutralized positive and negative

charges) is controlled by the applied shear rate.
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