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OWMEZEE / Theme of Research

Recycled chewing gum / SWCNTSs hybrid film for flexible thermoelectric materials: Polymeric thermoelectric materials have recently drawn
increased attention due to their unique properties, such as low thermal conductivity and high Seebeck coefficient. More than 100,000 tons
of chewing gums are consumed every year. If we can recycle and reuse all the used chewing gums, it will be good to our enviroment. In
order to fabricate materials with high conductivity and Seebeck coefficiency, SWCNTs was combined with recycled chewing gum and
fromed self-supporting films for themoelectric material application.

@WEME / Outline of Research

In this project, with the motivation of combining recycled chewing gum with SWCNTSs, we used suspension methods and layer-by-layer
mehtods to prepare chewing gum/SWCNTs composite films for flexible themoelectric materials.The correlations between the composite
structures, Seebeck coefficient, and conductivity will be elucidated through systematically investigation. Improving the conductivity of the
composites by tuning the orientations of the chewing gum wrapped around the carbon nanotubes, the recycled chewing gum/SWCNTs
flexible film with high figure of merit (ZT) will be eventually fabricated.

®WMEME / Results of Research

1. By suspension method, the prepared chewing gum/SWCNTs composites got aggregated with the increased weight percent of chewing
gum. With 50 wt% chewing gum, it showed the highest electrical conductivity of 43.7 S/cm by four probss method;

2. By layer-by-layer method, we prepared two layers SWCNTs-one layer chewing gum (2+1) and 4+3 layers films. The highest electrical
conductivity of the 2+1 films is 280 S/cm with the weight ratio of 5:3 (SWCNTS: chewing gum); it is 378.2 S/cm with the weight ratio of 4:1
(SWCNTS: chewing gum)for 4+3 layers film.

3. We also checked the thermal conductivity of 4+3 layers films, the thermal conductivity of them were 6.5, 2.9 and 0.33 W-m-1-K-1 with
the weight ratio of 4:1, 8:3 and 2:1 (SWCNTS: chewing gum), respectively.

@4 %OFE / Further Research Plan

1. Check the Seebeck coefficient and conductivity of SWCNTs/ recycled chewing gum hybrid films by TE parameter test system ;
2. Check the stress-strain effect of SWCNTs/ recycled chewing gum hybrid films fabricated by different methods and compared the
stress-strain curve;

3. Reveal the mechanism of the SWCNTSs/ recycled chewing gum hybrid films fabricated by layer by layer methods;

4. Summarize all the data and write a paper with Prof. Noda.
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DWMEFEE / Theme of Research

FAUAHREFALLEBOV TS ILTNA AOERE LT, RBLTMMHATE ST S., BIK. SHECRERRMI T EE
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Q@WEME / Outline of Research
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®WMEME / Results of Research
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@45 #%0O5HE |/ Further Research Plan
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HEBEOSEMER. g+ BXICT.
SEM characterization of the hybrid films by Dr. Chen at
Waseda U.

TARNY 3y, FiEL HRERE ELRERE
Discussion with Dr. Chen, Prof. Noda and a Ph.D candidate.




