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Preparation of Repeated Washable Compounded Papers
Using Wasted Tea Leaves by Addition of Binder

Tetsuya Takahashi™', Wakako Kasai*’, and Tetsuo Kondo™’

*! Faculty of Education, Shimane University, 1060, Nishikawatsu-cho, Matsue, Shimane 690-8504, Japan
*2 Bio-Architecture Center, Kyushu University, 6-10-1, Hakozaki, Higashi-ku, Fukuoka 812-8581, Japan

Abstract : An attempt was made for the preparation of compounded papers using wasted tea leaves that could withstand
repeated washing. Emulsion Polyamide-Epichlorohydrin copolymer was added as a binder to slurry containing crushed
wasted tea leaves and hemp for paper making. When the resulting paper was measured for tensile strength under a wet
condition, it was found markedly improved over a control paper without the emulsion. For instance, tensile strength was
2.1 N-m/g for a compounded paper containing 90 wt% hemp and 10 wt% wasted tea leaves but no binder, whereas the
addition of the binder at 0.75 wt% improved tensile strength to 16.8 N-m/g. Compounded papers using wasted tea
leaves were also very effective for deodorizing ammonia gas ; a paper containing a small amount, 10 wt%, of wasted
tea leaves decreased the ratio of residual odor to 0.6 % in three hours. The addition of the binder was also found to keep
the deodorization effect of the paper. Furthermore, a compounded paper using wasted tea leaves was repeatedly
subjected to washing. The addition of the binder strikingly improved the washing durability of the paper that was
subjected to washing repeatedly ; at an addition level of 0.75 wt%, the paper did not show any damage even after it was
washed repeatedly 20 times. Further, the deodorization effect after washing was maintained. In fact, the ratio of
residual order was very small at 2.1% or less in an hour even after the 20 times washing.
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Fig. 1 Molecular structure of Polyamide-Epichloro-
hydrin copolymer (Upper). Chemical reaction of
azetidinium ring with hydroxyl group (Lower).
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Surface Cross section

Hemp: 100w 1%

Hemp: 90w 1%
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Scanning electron micrographs of compounded
papers containing wasted tea leaves for different
hemp contents (>X200). Binder content is
0.75wt%.
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Fig. 6 Deodorization of compounded papers containing
10wt% of wasted tea leaves for different binder
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Fig. 7-1 Compounded papers containing 10wt% of wasted tea leaves for different binder contents after

repeated washing.
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Konjac Before After washing
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Hemp: 90wt%
Wasted tea 15wt% Impossible
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Fig. 7-2 Compounded papers containing 10wt% of wasted tea leaves without binder after repeated

washing.
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Table 1 Dimensional changes and deodorization effect of compounded papers using wasted tea leaves

after 20 times of repeated washing.

0.125wt% 025 wt% 050 wt%  0.75 wt% Empty
. N —_
Morphological ~ Decreasing weight (%) 175 16.0 17.6 12.3
changes
Increasing thickness (%) 107 72 33 21 —
Odour residual rate® 21 L4 0.7 08 84.0

after 1 hour (%)
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