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1. Introduction 

At present, one of the ongoing challenges facing human society is to continue to provide energy in usable forms 

such as electricity while there is a growth in population and global warming are increasing. Under these 

circumstances, the utilization of renewable energy resources has become a global strategy for sustainable energy 

use, which is of particular importance for coping with increasing stress from the energy crises and global warming.  

Biogas has been developed rapidly and globally as an effective method to generated renewable energy, energy 

production and sustains environmental production.  

 

1.1 Biodiesel 

Biodiesel is defined as an oxygenated, sulfur-free, biodegradable, non-toxic, and eco-friendly alternative diesel oil. 

It can be derived from renewable sources, such as vegetable oil, animal fat, and used cooking oil that meets the 

requirements of ASTM and European standards. These renewable sources are composed of mono-alkyl esters of 

long chain fatty acids. Biofuel must meet the stringent quality standards to be considered as viable transportation 

fuel. One of the methods of producing biodiesel is transesterification. As a result of high viscosity, there is the need 

of injection and atomization characteristics of vegetable oil compared to those obtained petroleum diesel fuels. To 

improve the performance of most modern diesel engines those have fuel injection system sensitive to viscosity 

change, one way to avoid this problem is to reduce fuel viscosity of vegetable oil. Another effective way is by 

converting vegetable oil into biodiesel such as dilution, micro emulsification, pyrolysis, and transesterification are 

the four techniques used to solve the problems encountered with the high fuel viscosity.  
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The most common methods use is tranesterification leading to mono alkyl esters of vegetable oils and fats, now 

called biodiesel when used for fuel purposes. The methyl ester produced by transesterification of vegetable oil has a 

high cetane number, low viscosity and improved heating value compared to those of pure vegetable oil which results 

in shorter ignition delay and longer combustion duration and hence low particulate emissions. 

 

2. Research Questions 

 How will the technology help to generate sustainable energy?  

 Is biogas production from Allanblackia floribunda Seed oil environmentally friendly? 

 How do we improve the efficiency of the biogas production from Allanblackia floribunda Seed oil? 

 Is biogas production from  Allanblackia floribunda Seed oil cost-effective compared to other technologies?  

 

3. Aim/Objective of the Research 

The main objective of this study is to investigate the feasibility of using Allanblackia floribunda Seed oil    as a new 

potential non-edible feedstock for biodiesel production. The specific objectives of the study include; 

 

i. To synthesize four novel dicationic functional ionic liquids with an imidazolium structure for biodiesel 

production 

ii. To investigate the catalytic performance of transesterification of Allanblackia floribunda Seed oil  with 

methanol to biodiesel 

iii. To determine the effect of the optimization of reaction conditions on the transesterification using the 

response surface methodology (RSM)  

iv. To evaluate the properties and application feasibility of the biodiesel obtained from Allanblackia 

floribunda Seed oil 

v. To use biogas production from Allanblackia floribunda Seed oil  as an effective method to generate 

renewable energy. 

 

4. Significant of the Research 

With the shortening and increasing scarcity of known petroleum reserves which has made renewable energy sources 

more attractive and significant, the outcome of this study is to sell out Allanblackia floribunda Seed oil  and promote 

it cultivation. The study will also draw focus to other non-edible oil for biodiesel production. The study is also 

believed to bring enhancement and reduction of greenhouse gas emissions, regional development and social 

structure, especially to developing countries. The study is also fore saw to bring a balance between agriculture, 

economic development, and the environment. It is also expected that the methyl esters will help improve the 

lubrication properties of diesel fuel blend which will subsequently help reduce long term engine wear in diesel 

engines since biodiesel is said to be a good lubricant (about 66% better than petrodiesel).  
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5. Outcome of the Research 

Is to use Allanblackia floribunda Seed oil  to produce biogas energy with increasing stress from the energy crises. 

 

6. Expected Results  

The study is expected to cover the process of Allanblackia floribunda Seed oil  biodiesel production including 

synthesis of the catalyst, monitoring of the biodiesel production, the most enhanced method for the production of 

biodiesel and the efficient method for the biodiesel purification using. It is expected that the result of these studies 

will create the awareness and consequently enhance the cultivation and comprehensive use of Allanblackia 

floribunda Seed oil. The study is expected to contribute knowledge to the scientific world. It is also expected that at 

least two or more publications will be obtained from the studies. 

 

7. Materials 

Crude Allanblackia floribunda Seed oil, Methanol, acetone, dichloromethane, N-methyl imidazole, acetonitrile, 

ethyl acetate, NaOH, 1, 2-dibromoethane, 1, 3-dibromopropane, 1, 4-dibromobutane, 1, 5-dibromopentane, and 1, 6-

dibromohexane will be used (grade of analytical reagent). Preparation of dicationic ionic liquids. 

 

7.1 Preparation of intermediates of [mIm]2CnBr2  

Mixture of 1, 2-dibromoethane (0.02 mol, 3.75 g) and dehydrated N-methyl-imidazole (0.04 mol, 3.284 g) will be 

stirred with 50 mL acetonitrile solution in a three-neck flask at 70°C for 24 hrs. The mixture will be cooled to room 

temperature and filtered to give a crude solid. The crude solid will then be washed a number of times (3) with 

acetone and then vacuum-dried. By the same method, bis-(3-methyl-1-imidazole) -propylene dibromo-salt, bis-(3-

methyl-1-imidazole)-butylene dibromo-salt, bis-(3-methyl-1-imidazole)-pentylene dibromosalt, and bis-(3-methyl-1-

imidazole)-hexylene dibromic salt will be synthesized. 

 

7.2 Preparation of dicationic functional ionic liquids 

Bis-(3-methyl-1-imidazole)-ethylene dibromosalt (0.01 mol, 3.52 g) and NaOH (0.02 mol, 0.8 g) will be dissolved 

with 50 mL acetone solvent in a single-neck flask and stirred at room temperature for a day. The resulting 

precipitate of sodium bromide will be removed through filtration with the solvent allowed to evaporate under 

vacuum. The mixture will be washed repeatedly with dichloromethane, then evaporated under reduced pressure to 

yield the product (pale yellow powder bis-(3-methyl-1-imidazole)-ethylene dihydroxide,) expressed as IMC2OH. 

Via the same procedure, bis-(3-methyl-1-imidazole)-propylene dihydroxide, bis-(3-methyl-1-imidazole)-butylene 

dihydroxide, bis-(3-methyl-1-imidazole)-pentylene dihydroxide, and bis-(3-methyl-1-imidazole)-hexylene 

dihydroxide will be prepared (IMC3OH, IMC4OH, IMC5OH, and IMC6OH, respectively). 

 

7.3 Transesterification of Crude Allanblackia floribunda Seed Oil  

The crude Allanblackia floribunda Seed oil  will be dehydrated at 140°C under vacuum in the rotary evaporator for 

2 hrs. The dehydrated crude Allanblackia floribunda Seed oil  with a specified amount of dicationic functional ionic 
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liquid catalyst will be mixed with excess methanol to form a homogenous reaction system in 100 mL three-neck 

flask and refluxed for some time at a recommended temperature under stirring with a constant speed. The ionic 

liquid catalyst will be available in the lower liquid phase. Mixture of methanol and glycerol will then be separated 

from the lower oily liquid phase by decantation. After draining off the glycerol, the upper mixture will be washed 

twice or more with 1:1 volume of water to remove excess methanol to achieve the target product. 

 

7.4 Alkali-catalyzed transesterification 

Methyl esters of Allanblackia floribunda Seed oil  will be prepared by refluxing the oil at a preset temperature with a 

certain volume of methanol containing the catalyst for 2 hrs in a 250 mL three-neck reaction flask equipped with a 

condenser. After the reaction, the product will be purified by neutralizing with 10% of sulphuric acid. The product 

will then be washed and dried under reduced pressure at a temperature of about 70°C with a rotary evaporator.  

 

8. Product Analyses and Yield Determination 

The methyl esters will be determined with GC-MS. This will be carried out on an Agilent HP-6890 gas 

chromatograph (Agilent Technologies, Palo Alto, CA, USA) with a HP-5MS 5% phenylmethylsiloxane capillary 

column (30 m × 0.25 mm i.d., film thickness 0.25 μm; Restek, Bellefonte, PA). The identification of fatty acids will 

be performed by comparing the obtained mass spectra with NIST05.LIB and NIST05s. LIB (National Institute of 

Standards and Technology) libraries data provided by the software (AMDIS-Chromatogram) of GC-MS system.                                                                                                                       

Biodiesel yields will be determined with 7890 A gas chromatograph (Agilent Technology Inc. USA) equipped with 

flame-ionization detector (FID) and HP-5 capillary column (30 m × 0.32 mm × 0.25 μm). Biodiesel yield will be 

quantified using tetradecane as the internal standard. The analysis of biodiesel for each sample will carried out by 

dissolving 1 mL of the sample into 5 mL of n-hexane and injecting 0.5 μL into GC. The yield of the biodiesel will 

be determined using the following equation:   

 

tetradecane tetradecane

tetradecane

100%
B

s

w A f
Biodiesel yield

A w

 



  
    (1) 

 

Where wtetradecane is the weight of the internal standard, AB is the peak area of methyl esters, ftetradecane is the response 

factor, Atetradecane is the peak area of the internal standard, and ws is the weight of the sample. 

 

9. Experimental Design and Statistical Analysis  

A three-variable and five-level central composite design (CCD) will be adopted and used in this study.  

 

9.1 Characterization of the biodiesel   

The major properties of the biodiesel will be evaluated using recommended standard methods. The properties 

include; cetane number, flash point, water content, acid value oxidative stability, copper corrosion, kinematic 
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viscosity and sulfur content will be determined. Other properties including pour point, cloud point, cold filter 

plugging point, density at 20°C, ash content and glycerin content will be determined.  

 

10. The Research Work and Progress of the Overall Arrangements/Research Plan 

The research will take a year to acquire reagents; to synthesize four novel dicationic functional ionic liquids with an 

imidazolium structure for biodiesel production;  to investigate the catalytic performance of transesterification of  

Allanblackia floribunda Seed oil  with methanol to biodiesel to determine the effect of the optimization of reaction 

conditions on the transesterification using the response surface methodology (RSM) to evaluate the properties and 

application feasibility of the biodiesel obtained from Allanblackia floribunda Seed oil; and submission of  report. 

 

11. Feasibility Analysis                    

This study is unique of its kind and is intended to bring/ establish that Allanblackia floribunda Seed oil  as one of the 

potential non-edible oils for biodiesel production 

 

12. Limitations        

Availability of high water usage concerning biogas production. High maintenance requirements will reduce the 

environmental benefits and increase carbon emissions and costs. Land use for Allanblackia floribunda tree will often 

compete with food crops, forest and urbanization. Food competition is ultimately the key social issue as energy 

crops will compete with food crops for valuable agricultural land. Taking waste wood from poor communities may 

remove self-sufficiency in areas where wood fuel is their only source of heat. 

 

13. Research Plan          

Chapter One: Introduction 

i. Overview of Bio-energy  

ii. Suitability vegetable for use as biodiesel.  

Chapter Two: Biodiesel production from new-edible Allanblackia floribunda Seed oil. 

Chapter Three: Acid treated attapulgite functionalized with Na compounds as novel bi-functional heterogenous 

solid catalysts for biodiesel production.                                                                                       

Chapter Four: Biodiesel production from waste non edible feedstock and Kinetics of the transesterification. 

Chapter Five: Conclusion and Recommendation.      

 

14. Monitoring Procedures 

Performance figures, performance criteria and assessment aspects; biogas production biogas utilization 

environmental impacts socio-economic efficiency 
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15. Description of Biogas Production System  

 

 Figure 1: Biogas production system. 

 

 

Figure 2: Sources of Biomass. 

 

 

Figure 3: Flow chart for the extraction of oil from Allanblackia floribunda. 

 

16. Conclusion  

Biogas is yet to make significant impact in the energy sector in Ghana despite its potential for electricity, lighting 

(biogas lamps) and cooking in institutions, abattoirs and households. Biogas is a holistic approach to tackling energy 

crises in the twenty-first century. Professionals have proposed various ideas, plans, policies, and strategies and have 

implemented them in cities to achieve bioenergy goals. Government should play a role in promulgating supporting 

policies and strengthening the supervision and control of biogas projects. Emerging analysis is an appropriate 

method to evaluate the sustainability of alternative energy production, because it accounts for all inputs to the 

system. However, the generation of electricity does produce a product with higher energy quality and increased 

utility. Whether or not the conversion to electricity and the subsequent loss of sustainability is justified is a decision 

that needs to be made by the beneficiaries of the production system. 
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Benefits from the Research Findings   

Communities, People, local governments and Researchers. 

 

Resources Required 

Fund, Human resources, Research equipment, and Research facilities. 

 

Duration of the Research 

The research is made up of an experimental work and it will take four years for data collection and analyses to 

achieve a good work. 
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