Supplementary Information (SI) for RSC Advances.
This journal is © The Royal Society of Chemistry 2024

Supplementary Material

Hydrothermal Liquefaction for Biochar Production from Finger Millet Waste: Its

Valorisation, Process Optimization, and Characterization

Ayush Kandari', Sushant Kotiyal!, Afzal Hussain?, Vinod Kumar*"”, Shuchi Upadhyay*"
Waseem Ahmad?, Ajay Singh’, Sanjay Kumar!**“

'Department of Food Science and Technology, Graphic Era (Deemed to be University),
Dehradun, Uttarakhand, 248002, India

’Department of Pharmacognosy, College of Pharmacy, King Saud University, PO Box 2457,
Riyadh 11451, Saudi Arabia

3Department of Chemistry, Graphic Era (Deemed to be University), Dehradun, Uttarakhand,
248002, India

4Department of Allied Health Sciences, School of Health Sciences and Technology, UPES
Dehradun, Uttarakhand, 248007, India

> Division of Research and Innovation, Uttaranchal University, Dehradun 248007, India

®Peoples’ Friendship, University of Russia, (RUDN University), Moscow 117198, Russian

Federation

Corresponding email id: mr.sanju4u@gmail.com

Fig S1: Normal probability curve (a) biochar yield, (b) bulk density, (c) pH, and (d) HHV

Fig S2: Externally studentized residual plots (a) biochar yield, (b) bulk density, (c) pH, and (d)
HHV.

Fig. S3 3D response surface and contour plot showing effect of (a) temperature and time. (b)

temperature and solid-to-water ratio and (c) time and solid-to-water ratio on biochar yield.

Fig. S4 3D response surface and contour plot showing effect of (a) temperature and time (b)

temperature and solid-to-water ratio and (c¢) time and solid-to-water ratio on bulk density.


https://orcid.org/0000-0003-1808-1980
https://orcid.org/0000-0002-5152-6761
https://orcid.org/0000-0001-6128-2783
mailto:mr.sanju4u@gmail.com

Fig. S5 3D response surface and contour plot showing effect of (a) temperature and time (b)

temperature and solid-to-water ratio and (c) time and solid-to-water ratio on pH.

Fig. S6 3D response surface and contour plot showing effect of (a) temperature and time (b)

temperature and solid-to-water ratio and (c¢) time and solid-to-water ratio on HHV.
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Fig. S1 Normal probability curve (a) biochar yield, (b) bulk density, (c) pH, and (d) HHV



Residuals vs. Run

6.00 —

481963

400 —

2.00 —

-200 -

Externally Studentized Residuals

-400 —

Yo L - F\A Yﬂ

-481963

-600 —

6.00 —

Run Number

Residuals vs. Run

481963

400~

200 -

000 —

-200 —

Externally Studentized Residuals

-400 —

RVARS

-481963

-600 —

Run Number

Externally Studentized Residuals

Externally Studentized Residuals

-200 —

-400 —

-600 —

Residuals vs. Run

6.00 —

481963

400 —

0.00 —

-481963

Run Number

Residuals vs. Run

481963

400 —

-400 —
-481963

o

Run Number

Fig. S2 Externally studentized residual plots (a) biochar yield, (b) bulk density, (c) pH, and
(d) HHV.
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Fig. S3 3D response surface and contour plot showing effect of (a) temperature and time (b)

temperature and solid-to-water ratio and (c) time and solid-to-water ratio on biochar yield.



3D respomnse surface Contour
Bulk density (g/cm3)

0.15
2
0.1
s “
€ o0s g
2 E
- -
i £
= =
@ a2
450
36
Time (min)
30
30 250 250 aso
Temperature "C)
- Bulk density (g/fcm3)
s
-
&
v
2 2
z H
-4 = i
3 s
2 o
3 3
7
s
Temperature ("C) 250 as0
Tem perature ("C)
. Bulk density (gfcm3)
(<)
L]
=)
5
= 2
z ]
=
H . .
= 2
- =
k]

Time (min)

Fig. S4 3D response surface and contour plot showing effect of (a) temperature and time (b)

temperature and solid-to-water ratio and (c) time and solid-to-water ratio on bulk density.
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Fig. S5 3D response surface and contour plot showing effect of (a) temperature and time (b)

water ratio on pH.
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temperature and solid-to-water ratio and (c) time and solid
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Fig. S6 3D response surface and contour plot showing effect of (a) temperature and time (b)

temperature and solid-to-water ratio and (c) time and solid-to-water ratio on HHV.



