Quantitatively Revealing the Distribution of Water within Polymer Colloids via Differential Scanning
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Introduction & Research Approach ‘ Results & Discussion (cont.)
Scheme 1: Flow chart illustrating distribution of water within polymer colloids and our experimental approach to analysis. Outside layer to inside layer: i ‘ Figure 1.Experimental wet Tg[ r]neasurement for tully hydrated Figure 4: Experimental Wf;, ,, values versus number of cycles for polymer samples of different polarity
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a. SDS loading was based on the mass of dried polymer
b. Experimental wet Tg was directly read from the DSC signal after the hydration of the dried polymer (see Fig. 1)
c. Equations (2-4) were used to obtain Wf ., (see Fig. 2), and the Wf ., was applied in Equation (1) to get “Calculated wet Tg”

o

(e»)]

(a»)

ol

e &
N

(@)
/
@)
PN

NS —coo 113 ) || P _ nfw
. } B SN2 free';lgg\f;?,ﬁ'ec;uéﬁftgﬂ}rom / \\ / Ifff Heating Cycle 1 * Experimental wet T, cannot match calculated wet T, for samples wit.h SDS
P / the melting peak shown in Heating Cycle N N / * The extra non-freezable water content adsorbed by the SDS added into
—~_ B - DSC curve? L"-\h P the sample will not impact the wet Tg of the polymer, because SDS is not
g More 1/ / part of the polymer chain (i.e. not miscible with the polymer).

Hydrophobic \

Conclusions ‘

= W _AM1—AMn W £ 2 e The three types of water distributed within the polymer matrix can be
Ei : : — fnfw_total N * water ( g. ) T T - -
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My, 51ymer is the mass of the polymer alone in the experiment.
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