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Hydrogen production and structure evolution
mechanism during thermochemical conversion of

microalgae pellet in molten hydroxide salts
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Technology, Wuhan 430074, China
Abstract: This study aims to investigate the influence of the thermochemical conversion behavior of microalgae pellet in molten hydroxide
salts (80% NaOH-20% Na,CO;) on hydrogen production. By comparing the temperature evolution, gas release characteristics, and structure
evolution of pellet with and without molten salt, and combining with char alkalization experiments, the regulatory mechanism of molten salt
on the reaction pathways and hydrogen production behavior of microalgae pellet was systematically analyzed. The results indicate that the
molten salt significantly enhances the internal heat transfer efficiency of the pellet, with a central heating rate reaching 177 °C/s, effectively
alleviating thermal hysteresis. Meanwhile, the molten salt promoted pellet pore development through penetration, erosion, and catalytic
effects, resulting in a porosity increase of 53.2%—-104.3% after 10 s of reaction. It also significantly enhanced the conversion efficiency, with
the dominant reaction pathway shifting to char gasification after only 70 s. Furthermore, when the heating rate was increased above 600 °C,

the hydrogen yield from char alkalization improved more markedly, primarily attributed to the synergistic promotion effect of the molten

Received: 2025-09-12; Revised: 2025-10-10

Foundation items: Supported by National Science Fund for the Excellent Young Scientists (52422608), National Natural Science Foundation of China
(52261135626) and the Interdisciplinary ResearchProgram of Hust (2024JCYJ025).

R HARFHE I S0 T R 5 4 (52422608), [H 5 H AR FL#FE 4 (52261135626) FIAE TR K448 P 3¢ LI H (20241CY1025) ¥ B

* Corresponding author. E-mail: zengkuo666@hust.edu.cn.

DOI: 10.3724/2097-213X.2025.JFCT.0024 CSTR: 32157.14.2097-213X.2025.JFCT.0154  Associated Data DOI: 10.57760/sciencedb.j00124.00265


mailto:zengkuo666@hust.edu.cn
https://doi.org/10.3724/2097-213X.2025.JFCT.0024
https://doi.org/10.3724/2097-213X.2025.JFCT.0024
https://doi.org/10.3724/2097-213X.2025.JFCT.0024
https://cstr.cn/32157.14.2097-213X.2025.JFCT.0154
https://cstr.cn/32157.14.2097-213X.2025.JFCT.0154
https://cstr.cn/32157.14.2097-213X.2025.JFCT.0154
https://doi.org/10.57760/sciencedb.j00124.00265

B M S BN R I BERTR A F SRE R ST TE DL / B4R (P30, 2026, 54(3), 20250233 (2 of 10)

salt’s catalytic effect and the rapid heating process on the volatiles reforming. This study provides a theoretical foundation for a deeper

understanding of the mechanisms behind efficient hydrogen production from biomass in molten hydroxide salts.

Key words: molten hydroxide salts; microalgae pellet; structure evolution; hydrogen production; char alkalization
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Table 1 The ultimate analysis and proximate analysis results of Nannochloropsis sp.

Ultimate analysis wy/%

Proximate analysis w,/%

C H N S

*

Vv FC A4

40.31 7.15 2.16 0.84

22.97 64.34 9.09 26.57

d: dry basis, " by difference.
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