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Figure S1. Reductant atmosphere pyrolysis set-up.

Table S1. Char yield and proximate analysis.

Proximate analysis
(Dry basis, wt.%)

Sample Char yield
(%)

Moisture Volatile matter Carbon fixeda Ash
C 1,10 16.3 4.2 3.5 92.3 <0.01

C 120,10 16 2.8 2.4 94.8 <0.01
C 240,10 14.5 1.8 1.1 97.1 <0.01
C 120,5 15 2 1.6 96.4 <0.01

C 120,20 16.2 3.2 2.7 94.1 <0.01
a Calculated by difference

Table S2. Elemental analysis and H/C, O/C and O/H ratios.

Elemental composition
(wt.%)

ratios 
(wt.)

Sample

C H N O* H/C O/C O/H
C 1,10 94.4 1.3 0.1 4.2 0.014 0.044 3.23

C 120,10 94.8 2.6 0.1 2.5 0.027 0.026 0.96
C 240,10 95.9 3.1 0.1 0.9 0.032 0.009 0.29
C 120,5 95.2 3.0 0.1 1.7 0.032 0.018 0.57

C 120,20 94.3 2.1 0.1 3.1 0.022 0.033 1.48
                     *estimated by difference



Figure S2. Nitrogen adsorption-desorption isotherms for the influence of the total 

pyrolysis time.

Figure S3. TGA/DT curves for the influence of total pyrolysis time.

Figure S4. XRD diffractogram of resulted chars pyrolyzed to different conditions.



Figure S5a. Raman spectra for the influence of pyrolysis parameters and b. Raman 

spectra for the pyrolysis time impact.

Figure S6. DRIFTS spectra for the influence of different pyrolysis parameters a. General 

spectra, b. Zone 1800-600 cm-1, c. Zone 4000-3200 cm-1, d. Zone 3200-2800 cm-1 

and e. Zone 1750-1650 cm-1.
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Figure S7. pH of slurry for resulted chars at different residence time and heating rate.

Figure S8. General XPS spectrum for chars obtained in function of total pyrolysis time.
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Figure S9. XPS spectra of the energy level C(1s) and O(1s) of a. C 1,10; b. C 120,10; c. C 
240,10; d. C 120,5 and e. C 120,20.
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