‘ energies

Supplemental Materials

Kinetic Study on Pyrolysis of Tung Seed Shells and In Situ
Characterization by Using TG-FTIR Analysis

Yiju Liao *>* and Kai Huang >*

Academic Editors: Changkook Ryu
and Wenzhi Li

Received: 23 September 2025
Revised: 28 October 2025
Accepted: 4 November 2025
Published: 5 November 2025

Citation: Liao, Y.; Huang, K. Kinetic
Study on Pyrolysis of Tung Seed
Shells and In Situ Characterization
by Using TG-FTIR Analysis. Energies
2025, 18, 5842. https://doi.org/10.3390/
en18215842

Copyright: © 2025 by the authors.
Licensee MDPI, Basel, Switzerland.
This article is an open access article
distributed under the terms and con-
ditions of the Creative Commons At-
tribution (CC BY) license (https://cre-

ativecommons.org/licenses/by/4.0/).

1 School of Environmental Science and Engineering, Shanghai Jiao Tong University, Shanghai 200240, China
2 State Key Laboratory of Non-Food Biomass and Enzyme Technology, Guangxi Key Laboratory of Bio-Refinery,
Institute of Eco-Environmental Research, Guangxi Academy of Sciences, Nanning 530007, China

1. Results

0.0

Correspondence: yijuliaol113@gmail.com (Y.L.); hwkai@gxas.cn (K.H.)

0.5

-1.0H

2.0

285.41°C
23191°C  53.80)/g
24.400/g

24437°C

286.40°C

Time (min)

0.0

z
]

-100
Exo Up

Temperature (°C)

2.0

400

Universal V4.7A TA Instruments

Figure S1. DSC curve of Tung seed shell pyrolysis at a heating rate of 5°C/min.
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Figure S2. DSC curve of Tung seed shell pyrolysis at a heating rate of 7.5°C/min.
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Figure S3. DSC curve of Tung seed shell pyrolysis at a heating rate of 10°C/min.
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Figure S4. DSC curve of Tung seed shell pyrolysis at a heating rate of 12.5°C/min.
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Figure S5. DSC curve of Tung seed shell pyrolysis at a heating rate of 15°C/min.
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Figure S6. DSC curve of Tung seed shell pyrolysis at a heating rate of 20°C/min.
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Figure S7. TG-FTIR spectra of Tung seed shell pyrolysis at a heating rate of 5°C/min.
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Figure S8. TG-FTIR spectra of Tung seed shell pyrolysis at a heating rate of 7.5°C/min.
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Figure S9. TG-FTIR spectra of Tung seed shell pyrolysis at a heating rate of 10°C/min.



Energies 2025, 18, x FOR PEER REVIEW 6 of 8

Time {minutes)
5.0 100 150 200 25.0 300 350 400 45.0 500 55.C

4000 3000 2000 1000
Wavenumbers {cm-1)

2000

Wavenumbers (cm— l?l]ul]

. 0 .
4000 10.0 ?_Lu1me (minutes)

Figure S10. TG-FTIR spectra of Tung seed shell pyrolysis at a heating rate of 12.5°C/min.
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Figure S11. TG-FTIR spectra of Tung seed shell pyrolysis at a heating rate of 15°C/min.
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Figure S12. TG-FTIR spectra of Tung seed shell pyrolysis at a heating rate of 20°C/min.



