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Influence of Solid Surface on the Thermal Polymerization
of Amphiphilic Monomers in Micro DSC Measurements

Yoshio Shibasaki

(Received September 27, 1992)

Influence of solid surface on the addition polymerization of two amphiphilic compounds containing different

functional groups (C=C or C=C-C=C) nearby polar head groups has been studied. In the addition polymerization,

a solid surface seems to effect on both of initiadon and propagation reactions, or on either one, and hence

acceleration or suppression of the polymerization should be caused. In this study, mechanisms for suppression of
polymerization of N-octadecyl acrylamide (ODAAm) and heptadeca-2, 4-diynoic acide (HD-2, 4-DA) by the surface

effect of aluminium pan were examined comparing their y-ray irradiation postpolymerization with the thermal

polymerization in micro DSC measurements. In the polymerization of ODAAm, it was found that the initiation

reaction was predominantly suppressed by the surface effect, because this monomer polymerized easily when free

radicals had been generated previouly by vy-ray irradiation. The initiation reaction of HD-2, 4-DA also seems to

be affected by anchoring of COOH groups on the aluminium surface.
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Fig.1 Effect of sample weight on the DSC curves of
ODAAm: (A) 1.70 mg, (B) 0.22 mg. DSC20, 5C

min~!, Al pan.
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Fig.2 DSC  curves for the  y-ray irradiated

postpolymerization of ODAAm: 0.39 mg, DSC 20,
5C min~!, Al pan, yray of 1 Mrad in lig. N2.
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Fig.3 Effect of y-ray irradiation on the molar heat of
polymerization of ODAAm: (O) thermal
polymerization, (@) y-ray irradiation
postpolymerization (1 Mrad at—196C). DSC20,
5C min™, Al pan.
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Fig.4 Schematic representation of molecular arrangements
of ODAAm on the metal surface: (A) weak
adsorpsion or in a lamellar crystal, (B) strong
adsorption by hydrogen bond formation.
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Fig.5 Effect of sample weight on the molar heat of

fusion and melting point for HD-2, 4-DA: DSC
20, 5°C min™!, Al pan.
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Fig.6 Effect of yray irradiation on the melting hehavior
of HD-2, 4-DA: DSC20, 5C min”', yray of 3
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Fig.7 Effect of y-ray irradiation on the molar heat of

fusion and molar heat of polymerization of
HD-2, 4-DA: DSC20, 5°C min™!, Al pan, y-ray of

3 Mrad in lig. N,.
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