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INTRODUCTION & AIM RESULTS & DISCUSSION

< Growing demand for sustainable electronics OTCR values: —7.37x1073°C™t for rGO-based
leads to paper electronics sensors and -3.94x1073°C™t for CB/rGO
& Eco-aware  material  development  for composites -

conductive Inks " CBG)

< Hybrid, cost-effective material design? R

In this study, we developed paper-based sensors -

and heaters using two custom-formulated water-

based conductive inks. The facile coating w o

technique allows for rapid, on-demand fabrication e
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&Two water-based conductive inks were i* . g,
formulated: (1) reduced graphene oxide (rGO) and "o - rovoo m—]
(2) a composite of carbon black and reduced com | [ c
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graphene oxide (CB-,,rGO,).

< Devices were printed on glossy paper using rod
coating, with single-pass (1P) and double-pass
(2P) coatings to investigate film thickness impact
on electrical performance (Fig. 1a-e)

< Electrical evaluation was performed (four-point

Figure 3. Power — temperature (a), IR profile for one sample
(b) and power required to reach 55 °C for each sample

< CB,,rGO,,(2p) sample demonstrates superior
electrical-to-thermal power conversion owing to
carbon-black  particles  (improved  thermal

V), while temperature sensing and heater conductivity, uniform thermal field, Fig. 3a,b).

performance were assessed through TCR ) |

determination and power efficiency respectively. <& The same sample reached 55 °C with 600 mW,
1 validating its superior efficiency (Fig. 3c)

=0 3 ~ s R AT WA P 3 » > N
S 3 . * P WA ¥ Y -4 .
4 & RN 7% 3 $aal -
", C ~ o a R o o .e - 31 » : o
~ = - ATy el %% y v -
Ve, g y - o Sk it SRy s RS L
. LIRS .
~
. . » 7
v .
. -
~ v >
< ?
i

CONCLUSION

<& rGO exhibited higher TCR while CB/rGO inks
converted power to heat more efficiently

< Combining rGO and carbon-black inks for
paper-based sensors and heaters, with paper’s
iInsulating nature assisting the printed structures
for both efficient sensing and heating
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Figure 1. Printed device on glossy paper (a) optical
microscopy surface of the samples (b-e).
< Optical  microscopy and
iInterferometry was employed
surface morphology

white light
to characterize



