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Investigate the feasibility of producing bio-diesel from oil seed by:

(a) Investigate the supply of equipment and purchase price

(b) Prepare a spread sheet to determine the local costs of producing bio-diesel

(c) Determine if the project is commercially viable to continue.

Has everything been done that is in the agreed work plan for this milestone?

Yes, all milestone criteria has been completed.

For any aspects of the work plan that have not been done, 

a) when will these be completed, or

b) how will the project need to be changed?

What things have gone well in this project to date?

(What benefits have you seen, eg., economic or environmental benefits, or improvement in peoples’ skills etc.)

Producing oil and bio-diesel from soybean adds value to producing soybean in rotation with sugar cane. Producing a legume rotational crop is a fundamental of the new farming system. Investigating the production of bio-diesel has been the core focus of this project and the associated research that has been conducted has established a clear understanding of the issues that are involved.    

What things have not gone well in this project to date, and why?

(What can we learn from problems in the project, etc.)

N/A

Please provide details of any trial results and of new or modified equipment

(Include purpose/aim and location of trials, equipment, etc.)

The bio-diesel concept investigated by MFP, produces 250,000 litres of bio-diesel which would require 1500 tons of soybeans to be crushed. The crushed soybean would produce 202700 litres of oil provided that 13% oil extraction has been achieved, this would then produce 1230 tons (82%) of soybean meal. 5% of the total product would be assumed as losses to the production system. MFP has made some assumptions to determine its findings:

· 1500 tons of soy bean

· Oil recovery from extraction process 13%

· Meal recovery from extraction process 82%

· Losses to the production system 5%

· Bio-diesel 

· 80% oil 

· 16% methanol

· 4%  sodium hydroxide

· Glycerine produced 7.5% 

· Soybean oil specific gravity kg to Litres 0.925

· Reaction cost / Litre 0.40 cents

· Methanol $1.22 / Litre

· Sodium Hydroxide  1.2c / Litre

MFP broke the project investigations into four areas,
Phase 1 storage and receival section, 
Phase 2 extraction of oil from the grain, 
Phase 3 processing and conversion of oil to bio-diesel 
Phase 4 storage of bio-diesel.

Phase 1

This section would create a facility to receive and store grain, it would also need to have the ability to dry the grain to allow for safe storage. The receival area would be able to receive grain from trucks and feed into grain silos or dryer as required. It is also recognised that a weigh bridge facility would be required, this facility has not been costed into the feasibility. 

To store 1500 tons of soybean, 15 x 100 ton new silo’s have been costed, the dryer has been costed second hand. Delivery and discharge augers to load into silo’s and also deliver into hammer mill (dehuller) have been costed new. The censoring equipment would automate the delivery of the grain to the hammer mill (dehuller) to enable continuous supply. A magnetic sensor has been costed to protect the extractor from foreign metal which could damage the unit.  

Phase 2

This stage is to produce oil from soy bean and to handle and store the oil and soy meal produced from the extraction process.

The first stage is to lightly crack the grain or to dehull the soy bean to maximise the extraction process, once dehulled the cracked grain would enter the extractor via a small conveyor. These units have been costed second hand. Two extractors have been costed new for this project fitted onto tandem trailers which would allow the extractors to be mobile at a later period. The long term approach would be to reduce transport costs.

The extractor unit chosen has capacity of 350kg / hr, two of these units would be required for this project. The production capacity of these units will require 9.75 hrs per day with 220 days per year. There would be scope to increase oil extraction by operating 24hrs. The machines are built in Germany by KEK (Egon Keller GMBH & Co. KG) and provide a cold pressing system. These machines are operated electrically and require hard wiring. 

The extraction process requires pumping and filtration equipment for the oil being produced to be stored ready for the reactor which will produce the bio-diesel. The extractor clean down pump is utilised to wash down any residue meal around the extractor screw which also provides for some cooling. The conveyor taking away the meal produced will deliver the meal into a collection bin which will then be conveyed into the storage shed. The collection bin will have a protection unit which would stop overfilling and spillage. It is also recognised by MFP that a hammer mill to treat the soy meal and a bagging unit would be required to market the soy meal, this component has not been costed in this project.

Phase 3

This stage of the project is to produce the bio-diesel from an esterification process, which is a chemical process which adds methanol and sodium hydroxide to the soy bean oil to produce bio-diesel. 

The soybean oil would be heated and the methoxide (methanol sodium hydroxide mixture) would be added, this mixture would be agitated for through mixing. 

The next stage is to wash down the reacted batch with water, the batch would then separate into three layers, the water is removed, then the glycerine and methanol is removed, this product is then pumped through a condenser to reclaim up to 30% of the methanol, and then the glycerine is pumped into the glycerine storage tank.

The next stage is to separate the soap and gums that are present from the batched mixture, this separation process is done by a centrifuge which removes the soap and gums. The batch is then complete and is pumped into the bio-diesel storage tanks.   

Phase 4

Producing 250,000 litres of bio-diesel requires 11 storage tanks which would need to be accessible by the end user.MFP also acknowledges that the bio-diesel would need to be transported to the end user, the cost of transport hasn’t been calculated in this feasibility.

Mackay Fibre Producers Pty Ltd have determined that the scale of this project is not viable to continue. The project findings has utilised a number of parameters to determine it viability, the buying price of soybean and the sale price of the soybean meal are key components that reflect the price of producing bio-diesel, the bio-diesel price matrix demonstrates the breakeven point (spread sheet worksheet) with the majority indicating that the price of the bio-diesel greater than the existing purchase price of diesel. MFP also recognises that the Federal Government fuel excise adds significant cost to producing bio-diesel and reduces the cost of diesel to the cane grower.  A comparison of the net outlay/profit between simply purchasing the fuel and selling the soybean and producing the Bio-Diesel finds that is much better to simply purchase the fuel rather than produce it.  Further costs would also be required for testing the sample on a regular basis to ensure it meets the government’s conditions also this cost has not been calculated in this feasibility.  

The spreadsheet attached has 5 worksheets which demonstrate the summary of cost accrued to produce bio-diesel, the cost of the fuel when purchased, the production cost of soybean, bio-diesel production cost matrix and the financial summary which highlights the rate of return and the comparison of producing bio diesel and purchasing fossil fuel. 
What activities will your group be undertaking in the next six months?

(eg., field days, farm walks, workshops/ conferences, trial establishment, etc.)

N/A

Environmental Impact:

(Outline any new information on adverse or beneficial environmental impacts of conducting the Project and/or implementing its findings)
N/A

Intellectual Property and Confidentiality:

(Outline any intellectual property considerations or discoveries made and if these are to be protected and how. Outline any publications produced. Is there anything in this report that should be treated as confidential, and if so under what circumstances?)

N/A

