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Manufacture of Recycled PET E-Textile by Plasma Surface Modification and CNT Dip-Coating
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Abstract

This study aims to create a highly conductive E-textile made by recycling PET with a Dip-coating process. PET
fiber with hydrophobic properties is characterized by the difficulty in imparting great conductivity when both Virgin
and Recycled are made of electronic fibers through a Dip-coating process. To advance the effectiveness of the
Dip-coating process, a sample made of recycled PET was surface modified for 50 w 5 minutes and 10 minutes
employing a Covance-2mprfq model from FEMTO SCIENCE. After that, the sample was immersed in an SWCNT
dispersion (.1 wt%, Carbon Co., Ltd.) for 5 minutes, and then dip coating was conducted to allow the solution to
permeate well into the sample through a padder (DAELIM lab). After the procedure was completed, the resistance
measurement was measured with a multimeter at both ends and then accurately remeasured with a wider electrode.
As a result of this contemplation, it was affirmed that great conductivity might be given through an impregnation
process through the plasma surface modification. When the surface modification was performed for 10 minutes, the
resistance was reduced by up to 2.880 times. Dependent on the results of this research, E-fibers employed in the
smart wearable sector can also be made of recycled materials, improving smart wearable products that can save

oil resources and reduce carbon emissions.
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Fig. 3. SEM morphology of PET DTY according to recycling
methods. (a) Virgin PET DTY (b) Material-recycled PET DTY
(Lee et al., 2012)
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Fig. 7. Precise resistance measurement of samples
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Table 1. Resistance measurement between two endpoints

Sample Resistance (K£2)
Virgin 6.54
Recycled 14.39
5 min modified recycled 7.51
10 min modified recycled 6.31

(a) virgin PET textile (b) Recycled PET textile

(d) 10 minute modified
Recycled PET textile

(c) 5 minute modified
Recycled PET textile

Fig. 8. Resistance measurement between two endpoints
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Table 2. Precise resistance measurement of samples

Sample Resistance (K<) devisz;[?ircl)?lar((li(sz)
Virgin 7.392 .027
Recycled 20.664 .088
5 min modified recycled 8.761 .007
10 min modified recycled 7.176 .024
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Fig. 9. Precise resistance measurement of samples
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