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Abstract

The thermal transformation of lignocelluloses is important because energy is
required. The drying process is unique during this transformation. In this
study, gravimetric analysis was applied in determining the effective moisture
diffusivity and the kinetic parameters for the drying process of cassava stalk
lignocellulosic biomass. The drying process was evaluated on the biomass at
temperatures 80, 100, and 120 °C from 0 to 8 h using time interval of 0.5 h.
The effective moisture diffusivities, Deff, varied from 1.63 x 10-"" m2/s (80 °C)
to 2.56 x 10-" m#/s (120 °C). The activation energy (Ea) during the drying




process estimated at the three chosen temperatures was calculated to be
12.93 kJ/mole with a pre-exponential factor, Do, of 1.30 x 10-* m2/s. Based on
statistical analysis (coefficient of determination and average absolute error),
the experimental data best fit was provided by the Midilli-Kucuk mathematical
model when compared with the other two drying models (Page and Newton).

This is a preview of subscription content, access via your institution.

References

« Absalan G, Kianmehr MH, Arabhosseini A (2016) Effective moisture
diffusivity and mathematical modeling of drying compost pellet. CIGR
Journal 18:156-169.

Google Scholar

o Anabel F, Celia R, German M, Rosa R (2018) Determination of effective
moisture diffusivity and thermodynamic, properties variation of regional

wastes under different atmospheres. Case Studies in Thermal Eng.
12:248-257.

CrossRef Google Scholar

o Azeta O, Ayeni AO, Agboola O, Elehinafe FB (2021) A review on the
sustainable energy generation from the pyrolysis of coconut biomass.
Sci. Afr. 13; e00909.

Google Scholar

o Chen D, Zheng Y, Zhu X (2012) Determination of effective moisture
diffusivity and drying kinetics for poplar sawdust by thermogravimetric
analysis under isothermal condition. Bioresour. Technol. 107:451-455.

CrossRef Google Scholar

« Dick DT, Agboola O, Ayeni AO (2020) Pyrolysis of waste tyre for high-
quality fuel products: A review. AIMS Energy 8:869 — 895.



CrossRef Google Scholar

Di Scala K, Crapiste G (2008) Drying kinetics and quality changes of
drying of red pepper. LWT 41:789-765.

CrossRef Google Scholar

Doymaz |, ismail O (2011) Drying characteristics of sweet cherry. Food
Bioprod. Proc. 89:31-38.

CrossRef Google Scholar

Gomez-de Lacruz FJ, Casanova-Pelaez PJ, Lopez-Garcia R, Cruz-Peragon
F (2015) Review of the drying kinetics of olive oil mill wastes: Biomass
recovery. Bioresour. 10:6055-6080.

Google Scholar

Mercer DG (2008) Solar drying in developing countries: Possibilities and
pitfalls. In G. L. Robertson, & J. R. Lupien (Eds.). Using food science and
technology to improve nutrition and promote national development.
International Union of Food Science &

Technology http://www.iufost.org/publications/books/documents/Merc
er.pdf)

Mirzaee E, Rafiee S, Keyhani A, Emam-Djomeh Z (2009) Determining of
moisture diffusivity and activation energy in drying of apricots. Res.
Agric. Eng. 55:114-120.

CrossRef Google Scholar

Shi JL, Pan ZL, McHugh TH, Wood D, Hirschberg E, Olson D (2008)
Drying and quality characteristics of fresh and sugar-infused blueberries
dried with infrared radiation heating. LWT Food Sci. Technol. 41:1962—
1972.

CrossRef Google Scholar




o Uribe E, Vega-Galvez A, Di Scala K, Oyanadel R, Torrico JS, Miranda M
(2011) Characteristics of Convective Drying of Pepino Fruit (Solanum
muricatum Ait.): Application of Weibull Distribution. Food Bioproc.
Technol. 4:1349-1356.

Google Scholar

« Veras AOM, Béttega R, Freire FB, Barrozo MAS, Freire JT (2012) Drying
kinetics, structural characteristics and vitamin C retention of Dedo-de-
Moca pepper (Capsicum baccatum) during convective and freeze drying.
Braz. J. Chem. Eng. 4:741-750.

CrossRef Google Scholar

o Zambrano MV, Dutta B, Mercer DG, Maclean HL, Touchie MF (2019)
Assessment of moisture content measurement methods of dried food
products in small-scale operations in developing countries: A review.
Trends in Food Sci. Technol. 88:484-496.

CrossRef Google Scholar

Download references

Author information
Authors and Affiliations

1. Department of Chemical Engineering, Covenant University, College
of Engineering, Ota, Nigeria
Augustine O. Ayeni, O. Agboola, O. Oladokun, A. A. Ayoola, F. B.
Elehinafe, E. E. Alagbe, M. Sika & O. Azeta
Corresponding author

Correspondence to Augustine O. Ayeni .

Editor information
Editors and Affiliations

1. Chemical Engineering, Covenant University, Ota, Nigeria



Dr. Augustine O. Ayeni

2. Chemical Engineering, Covenant University, Ota, Nigeria
Dr. Samuel Eshorame Sanni

3. Biological Sciences, Covenant University, Ota, Nigeria
Prof. Solomon U. Oranusi

Rights and permissions

Reprints and Permissions

Copyright information

© 2022 The Author(s), under exclusive license to Springer Nature Switzerland

DOlhttps://doi.org/10.1007/978-3-030-96721-5_1
Published01 July 2022

Publisher NameSpringer, Cham

Print ISBN978-3-030-96720-8

Online ISBN978-3-030-96721-5

eBook PackagesEnergyEnergy (RO)

Chapter
EUR 29.95
(Nigeria)

« DOI: 10.1007/978-3-030-96721-5_1

Springer Nature
© 2022 Springer Nature Switzerland AG. Part of Springer Nature.




