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ABSTRACT

Primary cellulose acetates having degrees of acetyl
substitution, DS, of 2.88 -~ 2.971 and viscosity-average molecular

weights, M

vr of 47-58,000 have been synthesized fromthree different

forns ofl_cellulose starting material, nameiysﬂ cellulose powder,
cotton wool and fiitef papers. Their subsequent hydrolysis to
seéondary éellulose-acetates yielded -polymers of DS 2,59 = 2.69
and ﬁg- 54~100,000, having somewhat-widef solubilities in common

organic solvents such as acetone.

Additipnally,the‘hydrolyticdegradation of bgth acetates
ina 90% formic acid(solvent)/concentrated sulphuric acid(cétalyst}
_(1d 2 1 v/v) medium has been followed viscométrically.with respect
to polymer molecular weight in éolutionn At temperatures within
the range 45 ~ 6000, primary cellulose acetate was found to degrade
via a predominantly first~orderpro¢ese&attributableto a chainmend
depolymerization type mechanisma However, some competition from
accomﬁanying random chain scission at internal points aloung thg

chain, particularly during the initial stages of degradation, is




also postulated. This latter mechanism, which apparently fits
second-order kinetic¢s, would giverise to a more drastie molecular
weight reduction. =~ For the primafy acetates studied, activation

energies and frequency factors of 83.1 = 93,5 kJmol-1and 1 x 1012— :

jBx’1015 min-qrespectivelyhave beeanetermined fromthe first~order
rate constants. Further studies have indicated, however, that
these Arrhenius pavameters are 1ikel¥ to be extremely sensitive to

changes in the acid catalyst concentration.

Finally, hydrolytic degradationof the secondary cellulose
acetates followed much the same path as their primary precursorsg
butlﬁith ¢learly more competition from the random chain scission
mechanism., This would seem to support the view that lower acetyl

content renders the polymer more hydrolytically unstable.
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