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Determination of Bound Water Contents
Adsorbed on Polymers
by Differential Scanning Calorimetry

Tatsuko Hatakeyama*, Kunio Nakamura**
and Hyoe Hatakeyama***

The amounts of three different types of water
adsorbed on polymers containing hydrophilic
groups were determined by differential scanning
calorimetry (DSC). The first type is non-freezing
water the glass transition of which was detected in
DSC. The second type corresponds to a kind of
bound water, which was detected as a crystalliza-
tion peak in the vicinity of 225K (Peak II). The
peak appeared when the water content exceeded
the critical amounts of non-freezing water. The
enthalpy of the crystallization of Peak II increased
gradually with increasing water content and then
saturated at a certain amount of water. The third
type is free water, the crystallization peak (Peak I)
of which was found at the same temperature of
that of pure water.

From the enthalpies of the crystallization of the
above two peaks and the known weight of adsorb-
ed water, it is possible to calculate the quantities
of both free water (Peak I) and bound water (non-
freezing + Peak II).
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Table 1 Samples used in this experiment
Synthetic Natural
O 4-hydroxystyrene celluloses
O 4-acetoxystyrene cotton
wood
O partially hydrolyzed linen
polymers of 4-acetoxy- jute
styrene viscose rayon
polynosic
@] 4-hydroxy-3-methoxy- cupra rayon
styrene
(¢) 4-acetoxy-3-methoxy- cellulose derivatives
styrene acetate rayon

O partially hydrolyzed
polymers of 4-acetoxy-
3-methoxystyrene

O styrene-hydroxystyrene
copoymers

vinylalcohol

triacetate rayon

@® glucose
@® cellobiose
[ ] {(other oligosacchrides)

@® xylose
@® xylobiocse

QO amorphous detected by the x-ray diffractometry
® amorphous samples made by freeze-drying.
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Fig. 1 Schematic DSC curve of water adsorbed on
hydrophilic polymers
______ pure water

adsorbed water
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Fig. 2 Summary of results on peak temperature
and AH of crystallization vs. water contents.
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