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Abstract

Project Code: RSA5980020

Project Title: Creating a library of polydiacetylene/zinc compound nanocomposites with
controllable color-transition behaviors and improved fluorescent property for sensing

technologies

Investigator: Associate Prof. Dr.Nisanart Traiphol

E-mail Address: Nisanart.t@chula.ac.th

Project Period: 3 Years From 16 June 2016 to 15 June 2019

A series of reversible thermochromic polydiacetylene/zinc(ll) ion/zinc oxide
(PDA/Zn%**/Zn0) nanocomposites has been prepared using 7 types of diacetylene monomer.
The shortening of PDA alkyl tail from 12 to 6 methylene units systematically decreases color-
transition temperature (Tcr) from 90 to 30 °C. The shortening of alkyl segment adjacent to
PDA headgroup causes unpredictable changes of Tcr. Examination by various techniques
reveal that variation of molecular tilting angle within the bilayer structure of PDA, change of
local interactions and backbone conformation within the nanocomposites depend on the
length of alkyl segment. In addition, effects of polymerization time during material
preparation are studied. Fine-tuning of the Tcr of PDA/Zn?*/Zn0 nanocomposites is achieved
by altering backbone chain length. Reversible thermochromic materials with Tcr ranging from

10 °C to 90 °C can be produced. Self-assembling of PDA on ZnO nanoparticles is also



investigated. By adjusting pH during material preparation, ZnO surface charge and
dissociation of carboxylic at PDA headgroup can be altered. An increase of the nanocomposite
amount after photopolymerization is observed when preparing in basic conditions.
Thermochromism and chemical responses of the nanocomposites can also be controlled. This

can extend working ranges of the material in sensing applications.

Next, 3-(pentacosa-10,12-diynamido) benzoic acid (PCDA-mBzA) monomer is used to
prepare poly(PCDA-mBzA)/Zn2+/ZnO nanocomposites using 5, 10 and 20 wt.% of ZnO
nanoparticles. It is found that Tcr of the nanocomposites decreases to about 80, 70 and 60
°C, respectively, comparing to 90 °C of poly(PCDA-mBzA). The reversible thermochromism
still remains. Moreover, adding ZnO increase sensitivity to chemicals i.e., cationic surfactant
and organic solvent. These nanocomposite materials can be utilized in various applications
such as colorimetric sensors, smart labels, thermochromic inks/paints that change color in

the hot, cold or ambient conditions.

Keywords: Polydiacetylene, Reversible Thermochromism, Nanocomposites,

Alkyl chain length, Chemical sensor
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