Supplementary Table S1. Comparison with the literature reported S, PF and o values of

paper-based thermoelectric materials

Authors materials S PF

o

(MV/K) | (UVm! K

S/cm
Deng, L. etal.! | PEDOT:PSS/Xuan paper 20.5 0.97 22.13
Li, H. etal. MWCNT/C-CNF paper 12.7 2.06 128
Miyama, A. et | CNT/paper 22.6 5.1 99.9
al. Bl
He, Y.etal.® | ChNCs/MWCNT/paper 20 0.46 11.5
Brus, V. V. et | PEDOT:PSS/paper 24.8 0.0726 1.18
al. bl
Mulla, R. et al. | PEl/graphite/paper -21.5 0.1 2.24
i6]
Li, J. etal.? PEDOT:PSS/PPy/paper 16 0.00934 0.365
This work PEDOT:PSS/EMIM:TCM/paper | 33 6.82 62.57

Supplementary Text

Supplementary figure S1 shows the conversion mechanism from thermal energy to electrical
energy. It’s a conventional n-shape thermoelectric (TE) model consist of two TE legs made by p-
type and n-type materials. The charge carriers (hole or electron) will undergo directional movement
(diffusion from the hot end to the cold end) at a temperature gradient, resulting in a potential
difference and achieving TE power generation.
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Supplementary figure S1. The mechanism of thermoelectric power generation



Supplementary figure S2 shows the photographs of the PPETy 17-P sample before and after
10000 cycles. After external pressure stimuli, the sample only slightly wrinkles, indicating high

(b)

mechanical properties of paper-based flexible TEGs.

Supplementary figure S2. The photographs of PPET 17-P before (a) and after (b) 10000 bending cycles

Supplementary Methods

Supplementary figure S3. (a) the photograph of home-made bending performance testing device. (b) Scheme of the

home-made Seebeck coefficient measurement system.

Supplementary Fig. S3(a) shows the testing scenario for the bending performance of the sample,

with the motor rotating and driving the rod to move, causing the sample of PPET-P to bend. As

shown in Supplementary Fig. S3(b), the thermocouples were placed on top of the PPET-P with a

gap of 6 mm and used to collect both 7" and V data. The temperature differences along the line of

the two probes were controlled by the Peltier temperature modules.
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