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2.1 Materials and their Processing 

 

Figure S1. Photos showing the steps of manufacturing the samples: from let to right: extruded 

starnd, pelletized material, compression molded plate, strip cut from the plate and used for the 

preparation of the sample for TE measurements.  
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2.5 Thermoelectric analysis 

 

Figure S2. Photos and schema of the used thermoelectric measurement equipment used to 

measure Seebeck coefficeint and electrical conductivity simultaneously (replotted from [1]). 

3.2 XRD and Raman analysis 
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Figure S3. Experimental and fitted X-ray diffraction patterns for polypropylene and the matrix 

of this material in the PP/CNF composites. 

 

Table S1. Parameters from the fitted X-ray diffraction peaks (hkl) in Figure S1. For each peak, the 

respective 2 (°) position, FWHM (°) and crystalline domain, D, (nm) size are presented. 

 

 

Sample 

(110) 

2 (°) / 

FWHM (°) / 

D (nm) 

(040) 

2 (°) / 

FWHM (°) / 

D (nm) 

(130)  

2 (°) / 

FWHM (°) / 

D (nm) 

(111) 

2 (°) / 

FWHM (°) / 

D (nm) 

(041) 

2 (°) / 

FWHM (°) / 

D (nm) 

PP 

14.02 

0.51 

15.7 

16.84 

0.40 

20.1 

18.53 

0.48 

16.8 

21.13 

0.52 

15.6 

21.85 

0.58 

14.0 

PP-CNF19 

14.02 

0.56 

15.4 

16.82 

0.44 

18.3 

18.54 

0.54 

14.9 

21.10 

0.53 

15.3 

21.83 

0.58 

14.0 

PP-CNF24 

14.04 

0.57 

14.1 

16.83 

0.45 

17.9 

18.54 

0.55 

14.6 

21.11 

0.55 

14.7 

21.84 

0.61 

13.3 
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Figure S4. Experimental and fitted X-ray diffraction patterns in the region of the main graphitic 

contribution for the CNF and PP/CNF composites. 

 

Table S2. Parameters from the fitted X-ray diffraction peaks in Figure S2. For each peak, the 

respective 2 (°) position, FWHM (°) and crystalline domain, D, (nm) size are presented. 

 

Sample 

Peak 1 

2 (°) / 

FWHM (°) / 

D (nm) 

Peak 2 

2 (°) / 

FWHM (°) / 

D (nm) 

Peak 3  

2 (°) / 

FWHM (°) / 

D (nm) 

Peak 4 

2 (°) / 

FWHM (°) / 

D (nm) 

Peak 5 

2 (°) / 

FWHM (°) / 

D (nm) 

CNF19 

25.03 

3.36 

2.4 

25.89 

1.07 

7.6 

- - - 

CNF24 

25.14 

3.48 

2.3 

25.81 

1.18 

6.9 

- - - 

PP-CNF19 - - 

24.41 

0.85 

9.6 

25.41 

0.62 

13.1 

26.04 

0.90 

9.1 

PP-CNF24 - - 24.46 25.44 26.15 
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0.78 

10.4 

0.68 

12.0 

0.60 

13.6 

 

3.5 Thermoelectric analysis of PP/CNF composites from 40 °C to 100 °C 

 

Table S3. Electrical volume conductivity and Seebeck coefficient of CNFs and PP/CNF 

composites from 40 °C to 100 °C. (Data for CNF19 and PP/CNF19 taken with permission from ref. 

[2]. Data of CNF 24 taken with permission from ref. [3]). 

T (°C) Sample
Conductivity 

(S/m)

CNF19 131.5 ± 20

CNF24 131.6 ± 0.1

CNF19 131.5 ± 19

CNF24 129.2 ± 10

CNF19 131.2 ± 17

CNF24 124.4 ± 13

CNF19 127.0 ± 14

CNF24 123.9 ± 14

PP/CNF19 16.5 ± 0.7

PP/CNF24 62.7 ± 7

PP/CNF19 16.1 ± 0.7

PP/CNF24 56.0 ± 2

PP/CNF19 15.3 ± 0.6

PP/CNF24 56.8 ± 2

PP/CNF19 13.9 ± 0.4

PP/CNF24 53.2 ± 0.1 2.0 × 10-3 2.5 × 10-6

2.6 × 10-4 4.4 × 10-7

−5.5 ± 0.1 1.7 × 10-3 2.0 × 10-6

40

60

80

100
−4.3 ± 0.1

−6.1 ± 0.1

−4.4 ± 0.1

−5.1 ± 0.2

−3.8 ± 0.1

Seebeck (µV/K)
Power Factor 

(μW/mK
2
)

zT

−5.4 ± 0.2 3.8 × 10-3 -

2.4 × 10-4 3.0 × 10-7

-

−5.6 ± 0.1 4.1 × 10-3 -

−5.4 ± 0.1 3.8 × 10-3 -

-

-

-

-

1.2 × 10-3 1.3 × 10-6

−4.0 ± 0.1 2.6 × 10-4 3.6 × 10-7

1.5 × 10-3 1.6 × 10-6

−4.2 ± 0.1 2.7 × 10-4 4.0 × 10-7

40

60

80

100

4.1 × 10-3

−5.8 ± 0.1 4.3 × 10-3

−5.9 ± 0.1 4.3 × 10-3

−5.6 ± 0.1

−5.8 ± 0.1 4.2 × 10-3

−5.4 ± 0.1 3.8 × 10-3
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