Abstract
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Project Period: 2 years

This project successfully developed colorimetric sensors based on natural polymer and
curcumin for detection of environmental pollutants. The tapioca starch was preliminary applied
as natural substrate to fabricate a phenanthroline-doped film for detection of ferrous in water
sample. This biodegradable thin film was successfully applied in conjunction with digital image
colorimetric method for on-site and on-mobile quantification of ferrous with excellence
performance. Limit of detection was achieved less than the maximum concentration limit of
ferrous in drinking water. The tapioca starch was then used to fabricate a green colorimetric
films for ferrous and boron by doping curcumin nanoparticle (30-90 nm) extracted from turmeric
powder. The film for ferrous was fabricated on wax-coated filter paper as a paper-based
sensor, while the film for boron was fabricated on plastic spoon. Both fiims showed good
characteristic with selective property on such analytes at different pH and they were
successfully applied for surface water and wastewater. Due to the films cost only <0.10 THB,
the sensors (film and substrates, i.e. plastic spoon and waxed filter paper) are then cost
effective (<1.5 THB). A novel starch based cryogel-colorimetric sensor was also developed for
ferric detection by doping curcumin nanoparticle within gel matrice. The macroporous cryogel
showed good characteristic with selective property for ferric at pH 2. This cryogel based sensor
was fabricated without any substrate making it was cheaper than others (~0.5 THB). Therefore,
three green and one biodegradable colorimetric sensors were developed in this work. They
were successfully applied for on-site environmental pollutant detection in conjunction with an
on-mobile digital image colorimetry. All sensors have a potential to be further developed as a
prototype for commercial. However, standard color chart was recommended for semi-

quantitative analysis rather than smartphone application as it is easier.
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