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INTRODUCTION & AIM METHOD

* Biodiesel offers a cleaner and renewable alternative to petroleum-based diesel fuel.

Castor Oil
» Edible oils raise concerns regarding food security and production cost. Castor oil is a d |
promising non-edible feedstock with high oil yield and adaptability to marginal lands. FFA Analysis
)
* To optimize biodiesel production from castor oil using alkaline transesterification and Preparation of Methanol + KOH
evaluate the fuel properties according to ASTM standards. d
Transesterification Reaction
)
OBJECTIVES Separation of Biodiesel & Glycerol
)
Washing
Broad Objective l
Drying (Removal of Residual Water & Methanol)
To investigate the potential of castor oil as a feedstock for biodiesel : _
Fuel Property Analysis

production and evaluate the quality of the produced biodiesel.

Figure 01. Experimental Procedure.

Specific Objectives

e Produce biodiesel via alkaline transesterification.
e Optimize biodiesel production conditions.
e Determine key fuel properties of the produced biodiesel.

e Assess compliance with ASTM D6751 biodiesel standards.

Figure 02. Biodiesel production process and final biodiesel product (a); Castor Oil (b); FFA Analysis (c); Reaction Mixture (d);
Biodiesel + Glycerol (e); Purified Biodiesel

RESULTS & DISCUSSION

Graph 01: Effect of Methanol : Oil Ratio on Biodiesel Yield % Table 01: Comparison of biodiesel properties with ASTM (D6751) standard.
100
95
< ASTM Standard
S 85 Caster oil (D6751) of
< . Properties of Biodiesel Biodiesel Biodiesel
& Calorific Value (M]/kg) 38.249 40.5
3" Flash Point (°C) 194 93
T | | |
. 65/21 Density g/cm3 at (15°C] 0.9247 0.87-0.89
Kinematic Viscosity (mm2/s) at (40°C) 14.045 1.9-6.0
” 3:01 6:01 9:01 12:01 15:01 Thermal Conductivity
Methanol : Oil Ratio (MW /m-K) at 30.159C) 0.15 N/A

¢ Castor oil with a low FFA content (1.02%) was suitable for alkaline transesterification. The produced biodiesel showed favorable fuel characteristics, including a high flash point (194°C)
and good calorific value (38.249 M]/kg). Although the density was acceptable, the viscosity (14.045 mm?/s) exceeded ASTM D6751 limits, indicating the need for further optimization or
blending with diesel. These findings demonstrate the potential of castor oil as a sustainable non-edible feedstock for biodiesel production.

CONCLUSIONS
— Biodiesel- 1. Xie, Y., Zhao, J., Wang, H., Wang, S., Zhang, Y., & Li, R. (2026).

Castor oil is a promising non-edible feedstock for biodiesel diesel blend
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