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Prediction of Acid Resistance in the Several Crosslinking ‘ /
t

Systems by Molecular Orbital Method

SUMMARY

Acid resistance of coatings is one of the very
important properties as the damage of coatings
from acid rain are getting severe. The primary
factor of acid resitance is hydrolysis resistance of
chemical bonds in crosslinking system of coatings.
The acid resitances of some crosslinking systems
were compared experimentally.

Acid resitance of crosslinking system ;

(Good)Epoxy-acidd Uretane>Melamine (Poor)

(-CO0-)* (-CO0O-)* (-CH:0-)*
* ;Hydrolysis parts

However ,the hydrolysis mechanisms of these
crosslinking bonds were not decided precisely yet.
We made predictions of the acid resistance of
these crosslinking systems by using a semi-
emperical molecular orbital method, PM3, and
compared these predictions with experimental
results. Two hydrolysis mechanism models were
used for the predictions.

1) in diluted acid:addition-elimination mechanism
2) in concentrated acid : Sn1-like reaction
mechanism (Aacl)

The acid resistances of these systems were
predicted from the activation energy of rate-
determine step for each hydrolysis reaction of
them.

The predicted acid resitance orders were the
same for these systems in both models, namely the
order did not depend on acid concentration. Also,
the predicted orders were coincidence with
experimental one.
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