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Research and Development of Tea - Plastic
Recycled Composite

Ming-Tzu Chiu*  Te-HsinYang®  Cheng-Jung Lin®
Summary

Natural fiber reinforced polymer composites gained a significant interest during the last decades, due
to the advantages (ready availability, lower cost, recycled feasibility and environmental friendliness) in
relation to use of the natural organic fiber rather than an inorganic mineral one. However, most of these
researches have been performed on composites based on wood flours, rice-hull flours or wheat/crop straw
flours, etc. In this study, tea flours (TF) / recycled high degree polyethylene (rHDPE) composites were
prepared. The different ratio of tea flours / rHDPE (TP37: 30/70, TP46: 40/60, TP55: 50/50 and TP64:
60/40) were compounded and extruded through extrusion process. The physical and mechanical
properties of the TF / rHDPE composites were investigated. Experimental results revealed that increasing
TF content in composites improved the bending and tensile modulus (stiffness), but resulted in less
favorable moisture content, thickness swelling, water absorption, bending and tensile strength. After
dynamic mechanical analysis testing, the bending properties showed an increase of rigidity of the
composites upon increasing the TF content. Concerning the properties and application, the mixture of 50
wit% TF and 50 wt% rHDPE provide a reasonable balance to the extruded composites.

Key words: Wood, Plastic, Recycled composite, Tea flour
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Table 1 The physical properties of the TF / rHDPE composites were investigated

TP Density MC ? WA ? TS*
Specimen
ratio (kg/m®) (%) (%) (%)
TP37 30/70 1.0717%° 0.66° 0.56 0.15%
(5.0) (0.52) (0.04) (0.00)
TP46 40/60 1.0860° 0.32° 0.69" 0.27°
(4.1) (0.24) (0.05) (0.10)
TP55 50/50 1.1302° 1.26° 1.12° 0.44°
(7.8) (0.50) (0.09) (0.21)
TP64 60/40 1.1745" 1.56° 1.97° 1.34°
(6.9) (0.39) (0.05) (0.29)

* Tea flour / plastic ratio, > Moisture content, * Water absorption, * Thickness swelling
®a, b, and c show the significant difference with raw at the 0.05 level by the tukey's testing

F 7~ REZHKIHDPE ERELLE] > 18 &b etk e

Table 2 The mechanical properties of the TF/rHDPE composites were investigated.

TP Tensile strength MOEt* MOR 2 MOEb 3
Specimen
ratio (MPa) (Gpa) (Mpa) (Gpa)
TP37 30/70 10.01%* 1.35° 23.99 1.18°
(0.93) (0.11) (3.30) (0.10)
TP46 40/60 10.55" 1.50° 23.72® 1.35°
(0.56) (0.07) (3.51) (0.06)
TP55 50/50 10.58" 1.57° 22.77* 1.46™
(0.99) (0.13) (2.24) (0.09)
TP64 60/40 9.39° 1.83° 20.05° 1.55°
(0.76) (0.09) (3.08) (0.07)

! Tensile modulus, 2 Modulus of rupture, * Modulus of elasticity
*a, b, and ¢ show the significant difference with raw at the 0.05 level by the tukey's testing
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Fig. 1. (a) Agglomerated state of natural dried wasted infused tea leaves, (b) Broken and graded tea flours
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Fig. 2. (a) Black tea flours / rHDPE pellets, (b) SPF wood flours / rHDPE pellets
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Fig. 3. Black tea flours / rHDPE composites (a-d), and SPF wood flours / rHDPE composites (e)
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