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Abstract
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The relationship between molecular structures of polydiacetylene vesicles and its
color switching behaviors is investigated by using uv/vis absorption spectroscopy. The
vesicles are fabricated by using three types of monomers, 10,12-pentacosadiynoic acid
(PCDA), 10,12-tricosadiynoic acid (TRCDA) and N-(2-amino ethyl)pentacosa-10,12-
dyinamide (AEPCDA). The TRCDA and PCDA constitute of carboxylic head groups but
the length of alkyl chain in TRCDA is slightly shorter, which affects the thickness of vesicle
bilayer. We have found that the poly(TRCDA) causes faster color transition from blue to
red upon adding ethanol, increasing pH, and temperature. This result is attributed to the
decrease of van der Waals interaction of shorter alkyl side chain in poly(TRCDA). We also
investigate the effect of head group on color switching of vesicles. The carboxylic acid
head groups of PCDA and amide head groups of AEPCDA can form one and two
hydrogen bonds, respectively, at the surfaces of vesicles. We have found that the
poly(AEPCDA) causes color transition at acidic pH (pH~0.5) whereas the increasing of pH
to 9.5 induces the color switching of poly(PCDA). The temperature required for inducing
color transition of poly(AEPCDA) is lower than that of poly(PCDA). However, the quantity
of added ethanol for inducing color switching of poly(AEPCDA) is much higher than that of
poly(PCDA).Our results show that the alkyl side chain and head groups strongly affect to
the color switching behaviors of vesicles. This study provides fundamental understanding

that is very important for designing polydiacetylene with desirable color switching property.
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