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Abstract

This present work aims to study the possibility for value adding of spent coffee ground
(SCG) utilization by an extraction of antioxidant from SCG and addition SCGs both before ad
after antioxidant extraction in composite materials. The study was divided into 3 parts namely;
(1) the investigation for process of the antioxidant extraction by clound point separation
technique; dry frozen and encapsulation; (2) the investigation for the influence of the various
factors on the dry blend the composite, and dry blend/SCG composite; and (3) the study on

management and possibility for commercialization.

The extracted solution from Triton-X 100 showed the highest phenolic content (14.9
mg GAE/g SCG) and antioxidant activity (12.1 mg BHA/g SCG), which were higher than that of
water extraction approximately 4 and 2 times, respectively. The optimization process based
on the Central Compositeed Rotatable Design further improved the phenolic content to 19.2
mg GAE/g SCG and the antioxidant activity 15.6 mg BHA/g SCG under these conditions: 7%w/v
of Triton X-100, 15 mlL/g of L/S ratio, 80 °C for 1 h. The extracted solution was pre-
concentrated using the unique property of Triton X-100, named cloud point extraction. The
antioxidant rich phase was spontaneously separated from aqueous phase at 70 °C with 5%w/v
of NaCl for 1 h. The concentration of phenolic compound was increased 4.8 times. The pre-
concentrated extracted antioxidant was then encapsulated by CaCO; for using in green
composite material. However, the phenolic content in encapsulated CaCO; reduced
dramatically due to the alkaline condition. Thus, using CaCO; for phenolic compound
encapsulation might not be suitable and practical for an improvement of UV resistant in the

green composite material.

The study in this part aimed to investigate the influence of spent coffee ground (SCG)
content on flexural properties of DB and DB/SCG composite, the effect of accelerated
weathering on appearance of DB and DB/SCG composite, as well as an influence of adding UV
absorber, antioxidant and urethane based lacquer coating on the appearance of DB and
DB/SCG composite samples after testing under accelerated weathering condition. The results
indicated that DB/SCG5% showed highest flexural strength compare to DB, DB/SCG10%,
DB/SCG15% and DB/SCG20%. In addition, the DB/SCG5% using antioxidant extracted SCG was

measured for the comparison. The result shows that the flexural properties of the composite
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with antioxidant extracted SCG was reduced more than 43.04%. Y| of all samples increased
proportionally with time in the beginning of the test and Yl decreased after testing for around
7 days as a results of increasing of conjugated double bond and peroxidation reaction of
oxygen with double bond respectively. Surface erosion was detected in all samples after
testing under accelerated weathering condition. UV absorber and antioxidant reduced surface
erosion of DB and DB/SCG composite while coating DB and DB/SCG composite with urethane
based lacquer reduced the surface erosion of DB and DB composite as well as reduced
bleaching of sample color.

For the management perspective, the study shows that the collection of spent coffee
ground from the cafe shops in Chulalongkorn university was average higher than 1.5 tons per
month which is enough for the requirement of the Thai Plastwood Industry. Besides, more
than 50% of the café shops were willing to provide the spent coffee ground to the Office of
Physical Resources Management (PRM). However, due to a lack of motivation and
noncontinuity of an officer from PRM to suggest the proper way to collect the SCG, some
other contamination such as tea leaves, plastic bags, were found. In addition, SCG is generally
having high moisture content up to 50%. This led to another process for the industry to reduce
the contaminants and moisture in the SCG before mixing with dry blend. To solve this
problem, the talk for discussion among involved parties was arranged. However, an urgent
problem that happened from the DB/SCG composite product was claimed by a customer that
the color was complete fade after installation for 11 months. The company was then decided
to suspend the production of the DB/SCG composite for a while. Thus the discussion on the
logistic for SCG collect could not be conducted in the time frame of this project. Nevertheless,
the pre-concentrated extracted antioxidant from SCGs was potentially used as an active
ingredient of cosmetic product since it shows the lower cost compare to the conventional
extraction by ethanol at around 3 Baht per ¢ GAE. This result shows a potential of using

extracted antioxidant for being a raw material for other products.




