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Scheme 1. Synthesis of Cellulose-AEM (QC-1)
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Table 1. Feed Molar Ratio and Observed Structure for QC—1

feed molar ratio? observed chemical structure
IEC composition”
sample
C5TMA C3Ph (mmol DS#
y a b c
g')°
A’ 0.7 1.4 0.91 0.21 0.31 2.48 0.52
B? 1.0 11 0.85 0.26 0.87 1.87 1.13
(03 1.1 10.9 0.95 0.29 0.84 1.87 1.13
D? 1.2 8.8 1.00 0.31 0.83 1.86 1.14
E? 1.3 8.7 1.23 0.39 0.85 1.76 1.24
F? 1.4 8.6 1.25 0.40 0.85 1.75 1.25
G? 1.5 8.5 1.54 0.53 0.86 1.61 1.39
H? 1.6 8.4 1.48 0.45 0.66 1.89 1.11
I 1.4 8.6 1.26 0.38 0.72 1.90 1.10
Je 1.4 8.6 1.22 0.36 0.66 1.98 1.02

aCommercial cellulose powder. “Commercial degreasing cotton. °Commercial natural
cotton. “Lellulose repeating unit as 1. “Based on titration. “Calculated from NMR

spectra and titration. “Observed degree of substitution (a+4).
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Figure 1. 1EC dependence of (a) water uptake and (b) OH conductivity of QC—1 membranes.
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Figure 2. Temperature dependence of conductivity of QC-1 membranes.
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Figure 3. Stress vs strain curve of QC—1 membrane.
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