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INTRODUCTION & AIM METHOD

Arachis pintoi (Pinto Peanut) is a perennial leguminous ground-cover plant with oil-rich seeds — — Bl A 5I0-DIESEL PRODUCTION METHODOLOGY |
and abundant biomass, offering significant potential as a renewable energy feedstock. Through R H oil O Biodiesel r
an integrated biorefinery approach, its biomass can be converted into multiple value-added A;f";’;'_s ( ? O '
products, including biodiesel, bio-oil, syngas, biochar, and briquettes, contributing to sustainable plant < ~ @ Bio-oil ! G ’
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energy production and circular bioeconomy development. However, the bioenergy potential of o s 3 o !
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wild A. pintoi remains largely unexplored, and comprehensive studies integrating both seed and > - .
shell biomass for the production of diverse renewable energy products are currently lacking. | — @b Biochar | et
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To evaluate the suitability of wild Arachis pintoi biomass as a sustainable feedstock for integrated (Peanut shells, Papﬂ:nd cardboard waste) | @ (138 g of peanut shell
biofuel production through a multi-product biorefinery approach. T OO | _— v
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e Extract and characterize oil from Arachis pintoi seeds. (Peanut shell ; Cardboard, Peanut shell : Paper) ‘A (@)  hermaldecompositon
e Produce biodiesel and evaluate its fuel properties. S (bro-aiboyngas; and bioghar)
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e Convert shell biomass into bio-oil, syngas, and biochar through pyrolysis. i il - @ s ey

. . . . 7 3 nalyzing of properties of each product

® PrOduce denSIfled bl‘lquetteS from Shell I‘eSldueS. EEE @ Analyzing propedies cfifinal sample (Density, calorific value, kinematic viscosity)

(Density, Strength, Calorific value)

e Assess the physicochemical and energy properties of all products. \

m Overall Methodology of the Study
RESULTS & DISCUSSION
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@ KEY FINDINGS %+ The exceptionally low FFA content (0.612%) of Arachis pintoi seed oil enabled direct alkaline transesterification without

acid pretreatment, reducing processing complexity and production costs. The resulting biodiesel exhibited favorable fuel

4 Fexcodntennahseddioll [ 0.612% properties, including a calorific value of 40.54 M]J/kg, kinematic viscosity of 4.70 mm?/s, and flash point of 157.5°C,
k \\/ & Eicdisselconversion efficiency: T 84% demonstrating compliance with ASTM D6751 biodiesel standards.
=21 @ Biodiesel met ASTM D6751 standards Q COMPLIANTj ¢ Pyrolysis of shell biomass at 430°C successfully produced syngas, bio-o0il, and biochar, highlighting the potential for
4 3 ) — complete biomass valorization. The syngas contained appreciable methane (39.85%) and hydrogen (12.57%)
Q) @ syngas calorific value: | 4.22 MJ/m* | concentrations, indicating suitability for thermal energy applications. The bio-oil exhibited a high calorific value (46.43
<' ) @ Bio-oil calorific value: (46.43 MJ/kg | M]/kg), while biochar showed enhanced energy density (25.24 M]/kg) compared with raw shell biomass (16.79 M]/kg).
o > 5
(\‘) € Biochar calorific value: (25.24 MJ/kg]  « These findings demonstrate that both seed and shell fractions of wild Arachis pintoi can be effectively utilized through an
& B i‘ B susTan ABLE; integrated biorefinery approach, maximizing resource efficiency and supporting sustainable renewable energy production.
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