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The importance of making good quality fuel 
This manual was written with the importance of making quality fuel in mind, while 
providing a practical way to build a biodiesel plant with a low set up cost. The 
methods and recipe have been tried and proven over many years with much trial 
and error. All of the equipment shown in this manual is, or has been, used to 
successfully make large quantities of biodiesel over many years.  
  
Shiny, un-used or un-proven equipment does not represent a realistic view of low 
cost small scale biodiesel manufacture, and therefore is not the focus of this manual. 
Well-used oily equipment with missing paint is representative of what a small 
operational biodiesel plant actually looks like.  
 
It is very important to differentiate between biodiesel made for personal use and 
biodiesel made to be sold. Small and large scale biodiesel manufacture is done 
using completely different processes due to the 3 Cs; Costs, Capacity and 
Compliance. Biodiesel transferred between two parties must meet the Australian 
Biodiesel Standard, 'the spec', by law. The spec was developed so that biodiesel 
offered for sale does not damage engines or pollute more than has been deemed 
allowable. In Australia and many other countries, it is a legal requirement to meet the 
spec if you are to sell biodiesel. Check the spec for your country. 
 
Meeting the spec is possible with operations of any size. Follow this recipe properly 
and you will be able to meet the spec once you get the process perfected. This 
means no cutting corners to save some time and a buck. Your biodiesel is very 
cheap anyway. It is important to experiment, and yes, you will find different methods 
and measures that appear to work, but how can you tell you made good quality fuel?  
 
You cannot just look at biodiesel and know that what you have made will meet spec 
and not damage an engine over time. Quite often, biodiesel produced on a small 
scale is merely a combination of un-reacted used cooking oil and biodiesel. When 
you look at it, it looks fine and the car runs great – but for how long? A well-built 
diesel engine that’s fed quality fuel and has its oil changed every 5000 km can last 
500 000 km. You can’t judge your fuel to be of good quality just because you do 
5000, 20 000, even 50 000 km on it.  You need to get your fuel tested. If not, a more 
lengthy alternative is to note how many kilometres you do between beginning to use 
un-proven biodiesel up until the time you need to re-build your engine. Too late to 
start making quality fuel for that engine!!  
 
Poor quality biodiesel comes from taking shortcuts. Would you mix used cooking oil 
with fossil diesel and pour it into your fuel tank? So why do the same thing by only 
half making biodiesel? The glycerine in oil and fat glazes cylinders, gums up rings, 
causes injector coking and gives quality biodiesel a bad name. Make it exactly to the 
recipe! 
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A classic cause of poor quality biodiesel is a biodiesel manufacturer who; has 
problems producing biodiesel from animal fat, does not 'wash' the biodiesel, or does 
not titrate during the process. Give them this manual! 
 
If you want to develop your biodiesel process into a business, as many do, you need 
to either have a lab, or pay a lab to tell you what the product you are calling biodiesel 
actually consists of. The cost is the same ($850 to $1500) whether you are testing a 
50 litre or 50 000 litre batch. Economies of scale means that in Australia, with a 
biodiesel price of around AU$1.25 per litre, you will have to make at least 20 000 
litres per week to run a legal, profitable biodiesel business.  
 
The point I am trying to make is this: If you are going to make your own biodiesel, 
stick to the recipe and don't sell it without testing to the spec! Grown Fuel 
encourages using biodiesel as a way of reducing emissions whether making it large 
or small scale. Make biodiesel properly and you will reduce emissions. If you are 
changing your engine early due to poor quality fuel, all your emissions savings are 
going into building a new engine. 
 
 

-PAUL MARTIN- 
 
 
All too complicated? Want to find the nearest service station stocking biodiesel? 

www.grownfuel.com/smallproducer/manual-links 
 

Mustard fields in the Wimmera district of Victoria, 
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Plant safety – read this first 
 
Fire Safety: 
In this process you are making fuel. There have been factories, sheds and houses 
that have gone up in smoke due to poor plant design and plant operators getting 
distracted/careless. In one instance a timer failed whilst the operator took his son to 
hospital. The oil overheated and caught fire. Fortunately they had notified their 
insurance company as to what they were doing in their shed as they had to build a 
whole new house. The golden rule is: 
 

 
Never leave the plant unattended 

whilst making biodiesel! 
 

 
It is imperative that you invest in reasonable heating and pumping equipment so that 
you aren’t sitting around for hours waiting for something to happen, getting bored 
and distracted. 
 
Heating elements are the most common ignition source for plant fires. Don’t be a 
statistic; design the plant so you can never mistakenly leave an element on! 
Have one switch where you can completely isolate power to the biodiesel plant and 
turn it off when you leave the area. Whenever power is connected to the plant, this 
switch should activate a light on the outside of the shed. Why risk it? Learn from 
others’ mistakes. Set yourself up properly and make biodiesel a positive experience. 
Can’t happen to you? Yes it can. 
 

 
Never leave power connected to an 

unattended biodiesel plant! 
 

 
Sawdust / rags: 
Use for spills etc. Do not leave them lying around, especially when using cottonseed 
and or sunflower oil. These oils oxidise at a faster rate and are known to 
spontaneously combust when rags are soaked in them. Sometimes this can take 
days and needs the addition of external heat. Make no mistake, it is a real 
phenomenon. 
 
Fire extinguishers: 
Needless to say, every plant needs a fire extinguisher and fire blanket. Use a CO2 
or dry powder extinguisher for oil fires, and foam and water for methanol fires.  
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Chemical Safety: 
With all chemicals, ask the supplier for the Material Safety Data Sheet, and abide by 
it.  
 
Potassium Hydroxide (KOH, pot ash):  
Avoid all contact with your body. It will not hurt as soon as it touches you, but by the 
time you notice the itch the damage will be done and the pain can be severe later on 
– so be careful as it literally dissolves flesh. Use gloves, long clothing, a mask, 
goggles, chemical apron, etc.  
 
Methanol:  
Methanol has a flash point of only 15°C which is very similar to petrol and therefore 
should he handled with extreme care, as with petrol.  
 
Don’t inhale the fumes, don’t get it on your skin, don’t drink it; it is poisonous. If 
ingested, methanol forms formic acid (formaldehyde) in your body which attacks the 
optic nerve first. It literally sends you blind and is lethal at doses of around 200ml. 
 
Methanol takes about 8 days to be excreted from your body. When ethanol is 
ingested on top of the methanol, it blocks the metabolic route of the methanol, 
turning to formic acid. If you go to hospital with methanol poisoning, they essentially 
get you drunk with ethanol. The moral of the story is: don’t get methanol on your skin 
and definitely don’t drink it. This sounds like a weak excuse to have a beer, but it is 
good practice to have a beer after making biodiesel as it contains ethanol. 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

A safety shower like this is 
relatively easy to construct 

Foam and dry power fire 
extinguishers 
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Biodiesel facts 
Biodiesel (methyl or ethyl esters) can be made from any triglyceride, such as 
vegetable oils or animal fats. A chemical process known as transesterification is 
used to separate the glycerol molecule and replace it with an alcohol molecule. To 
achieve this, a catalyst such as Potassium hydroxide or Sodium hydroxide (caustic 
soda) is used, along with methanol or ethanol.  
• When made from free used cooking oil (UCO), biodiesel is much cheaper to 

produce than fossil diesel. 
• Biodiesel will often gel at a higher temperature than fossil diesel, so care must be 

taken in cold weather. Fossil diesel that is sold in winter has a higher kerosene 
content, giving it a lower gel point than fossil diesel which is sold in summer. 

• A by-product of the process is glycerine, which is a good soap or boiler fuel. 
• It has been estimated that biodiesel will eventually be able to supply around 15% 

of Australia’s diesel fuel consumption as at 2003. 
• Biodiesel has a flash point of >120°C when made properly, as opposed to 64°C 

for fossil diesel. 
 
Environment: 
• Biodiesel will reduce your engine’s net equivalent carbon dioxide emissions by 

up to 75%. 
• Biodiesel is non-toxic, unlike fossil diesel.  
• Biodiesel biodegrades rapidly, meaning it breaks down in soil and water and 

does not leave behind toxic residues.  
 
Effects on your engine: 
• It has much better lubricating properties than fossil diesel, especially low sulphur 

diesel. In France, biodiesel is found in every drop of fossil diesel as it is added for 
its lubricating properties. 

• It will clean the residues out of your fuel lines, pumps and injectors, so your fuel 
filter may need to be replaced after the first few tanks of biodiesel when you 
change over to 100% biodiesel (B100). Not all vehicles experience this; it is hit 
and miss, depending on the quality of the fossil diesel you were using.  

• Beware that biodiesel will swell natural rubber fuel lines and seals, which are 
used in some older, cheaper cars. Any diesel car manufactured after 1990 
should not have any problems due to preparations by manufactures for low 
sulphur diesel, which dissolves many types of hoses and seals. Two cases of 
leaking seals due to biodiesel have been reported to the author in 6 years.  

• Because biodiesel swells natural rubber, there have been many cases of it being 
used to fix leaking seals caused by the introduction of low sulphur diesel. 

• Biodiesel that contains >20% tallow in the original feedstock will give the same 
power and range as the fossil. 

• Biodiesel made from 100% tallow will give up to 10% greater power and range.  
• Biodiesel made from 100% vegetable oil will give approximately 8% lower power 

and range, and some report up to 15% less. 
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Biodiesel in a bottle 
Use this simple recipe to make a test batch of biodiesel to familiarise yourself with 
the process. Remember the safety tips on page 6. 
 
You will need:  

• 1litre of new cheap vegetable oil from the supermarket  
• Around 14g KOH (caustic soda which will work using half this amount when 

using new oil) – about one level teaspoon   
• 200ml methanol 
• 2 litre dry plastic soft drink bottle with a good lid 
• 500ml glass jar with a tight-fitting lid for mixing methanol with KOH  
• Measuring spoon and cup 
• Funnel 
• Heat source (careful – no open flames near methanol) 

 
Process: 

1. Heat the oil to 50-55۫C – no higher. 
2. In a separate container, make methoxide by mixing 200ml methanol with 14g 

KOH. Shake vigorously. The mixture will heat up as the reaction takes place 
and pressure will build up, so stop shaking, undo and redo the lid every 10 
seconds or so until the KOH is dissolved. 

3. Using the funnel, pour the heated oil into the dry soft drink bottle. Then add 
the methoxide.  

4. Close the lid on the bottle tightly and shake vigorously for around a minute. 
5. Let the mixture settle.  

 
Two layers will form: lighter coloured biodiesel 
on the top and darker heavy phase (glycerine 
and other products) on the bottom. Within an 
hour, most of the heavy phase will have settled 
out. Leave it overnight to see the biodiesel get 
really clear.   
 
Do not use this biodiesel in your car! This very 
basic recipe is only to familiarise yourself with 
how fats and oils are split.  
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Heating to 50-55°C  
Transfer the feedstock to the reactor or a separate steel vessel with an emersion 
element. Heat to between 50 and 55°C. If you are using UCO, the mixture of used oil 
and fat starts to look pale brown, and when heated, looks dark brown. If it is colder 
than 50°C the reaction will take longer, may not go to completion or may not happen 
at all. 
 

Do not heat the feedstock above 55°C! When you add the methoxide, the 
methanol will vaporize, creating a cloud of extremely volatile methanol 

vapour… KABOOM! 
 
Determining the amount of KOH to add (Titration method) 
There is a standard amount of KOH that is required for a reaction. However, 
individual batches of feedstocks vary, so you need to calculate the required amount 
of KOH for each batch. The extra KOH is needed to split the glycerol from the 
esters, neutralise the Free Fatty Acids (FFA) and allow for KOH that will be used up 
by water in the feedstock (forming soap) to end up with a complete reaction.  
 
Titration is simply working out the amount of a certain substance in a sample by 
adding a standard solution and measuring the volume necessary to convert the 
substance into another form. Find recipes and ingredient details etc. on page 58.   
 
1) Prepare the carrier:  
Clean your flask with hot water, then clean it again using 
isopropyl alcohol. Now add around 50ml of isopropyl alcohol to 
the clean flask. The volume of alcohol is not important, as it is 
only acting as a carrier solution. Heat to around 40°C, but do not 
exceed 50°C.  
 
An old low powered microwave can be used for this purpose. If 
using a flame, do not use a glass jar as they crack with heat; use 
a flask that is designed for heat.  
 
 
 
2) Add the indicator:  
Add 5 drops of indicator solution.  
 
 
 
 
 
 
 
 
 

50ml isopropyl 
alcohol 

Adding 5 drops 
of indicator 

solution 
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Carbon residue  
Impurities such as glycerides, free fatty acids, soaps, remaining catalyst, etc., form 
carbon deposits in an engine. These increase wear, reduce engine life, and reduce 
fuel efficiency. Particulate emissions from these are dangerous to the environment 
and to human health. Using canola as a feedstock creates greater particulate 
emissions than tallow.  
 
Water and sediment  
This parameter measures the amount of free water and solid debris in the fuel. Free 
water is generally minimised by ‘housekeeping’ issues, such as drying the biodiesel, 
draining water from storage tanks, ensuring no rainwater can enter through seals or 
valves and by not drawing from the bottom of the tank.

 
Sediment can be carried in 

the water or collected from dust or the precipitation of fuel components.  
 
Free water in biodiesel can reduce storage ability or lead to the separation of water 
when blending with diesel. Water can cause corrosion of engine fuel system 
components. This may take the form of rust, or acid corrosion, or pitting on the 
heads. The presence of water in fuel may also encourage microbial growth in the 
bottom of the storage tank, which can cause filter plugging and corrode storage 
tanks. Sediment causes deposits on engine parts and consequently reduces engine 
life. 
 
Ester content  
Esters are the main component of biodiesel and the parameter giving biodiesel 
similar properties to diesel. The total ester content is a measure of the completeness 
of the transesterification reaction. A higher conversion of feedstock oils to ester 
gives better engine performance, as un-reacted feedstock oils lead to carbon 
deposits on fuel injector tips.  
The ester content of biodiesel can vary widely depending on:  

• Molar ratios of glycerides to alcohol;  
• Type of catalyst(s) used;  
• Reaction temperature;  
• Reaction time;  
• Water content; and  
• Free fatty acid content of feedstock oils (which inhibit the desired reaction).  

 
Other factors that affect the ester content of biodiesel to a lesser extent are:  

• Glycerol content of feedstock oils;  
• Type of alcohol used in the transesterification reaction;  
• Amount of residual catalyst; and  
• Soap content.  

 
Phosphorous  
Phosphorous comes from the feedstock, and while biodiesel has a low phosphorous 
content, it is important to specify it as a parameter as it affects engine operability and 
can cause damage to catalytic converters.  
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Acid value  
The total acid number (TAN) is an indication of the presence of free fatty acids or 
acids formed due to oil degradation and combustion (during or following processing). 
Acidity can also result from improper manufacturing, through remaining catalyst or 
excessive neutralisation.   
 

The acid number represents the amount of base required to neutralise the sample of 
biodiesel, expressed in terms of mass of KOH required per mass of sample. The 
total base number (TBN) or alkaline number indicates the ability of the lubricant to 
neutralise acid compounds generated by combustion and degradation of the oil.  
High acid values may result in fuel system deposits and reduced pump and filter life. 
Testing has found that biodiesel increases the acidity of the lubricating engine oil. 
Acid number is also associated with corrosion.  
 

Total contamination  
Impurities in biodiesel mostly come from the transesterification process. Leftover 
catalyst and unsaponifiable matter (such as free fatty acids, fatty alcohols, 
hydrocarbons, sterols, triterpene alcohols, carotinoids, and vitamins - distribution 
depends on the feedstock oil used. Most of these contaminants are removed during 
the washing process. Unsaponifiable matter reduces biodiesel shelf life, increases 
boiling point, and creates engine deposits.  
 
Free glycerol  
Some free glycerol (or glycerine) can remain in the biodiesel due to an incomplete 
reaction or insufficient washing. A higher content of free glycerol may cause 
problems during storage or in the fuel system due to separation of glycerol, or can 
lead to injector fouling or the formation of higher aldehyde emissions. It can also 
cause engine deposits and fill up your vehicle’s water trap.  
 
Total glycerol  
Glycerol (or glycerine) is a by-product of the transesterification reaction and is 
separated from the ester product for other industrial applications. Total glycerol is 
the sum of free glycerol and bound glycerol, where bound glycerol is the content of 
mono, di and triglycerides. The total glycerol content mainly depend on the 
processing techniques used and is one of the main parameters indicating the final 
quality of biodiesel.

 
Low levels of total glycerine ensure that high conversion of the 

oil or fat into its mono-alkyl esters has taken place. High levels of glycerol can cause 
injector deposits and may adversely affect cold weather operation and filter plugging.

 

 

Oxidation stability  
The presence of dissolved oxygen or active oxygen species greatly increases the 
oxidation potential of the fuel and lowers the temperature at which degradation 
occurs.
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Sample Lab Restults 
 
 

 
 
 
 

 
REPORT NUMBER: 7H5957    DATE:  24 Aug 2007 
CUSTOMER NAME: GROWN FUEL   CONTACT: Paul Martin  
CUSTOMER CODE: GF23 

___________________________________________________________________ 
SAMPLE ID:  Biodiesel – Batch 64/65 
DATE SAMPLED: 19 Aug 2007 
DATE RECEIVED: 20 Aug 2007     ______    

 
TEST RESULT SPECIFICATION UNITS METHOD 
Total Acid Number 0.11 0.80 max mgKOH/g ASTM D664 
Total contamination <10  24 max mg/l ASTM D5452 
Density @15C 0.8835 0.860 – 0.890 kg/l ASTM D1298 
Water <0.05 0.05 max % ASTM D2709 
Flash point  >130 120 min oC ASTM D93 
Sulphur <1 10 max mg/l ASTM D5453 
Alcohol content  0.01 <0.20 % prEN14110 
Free glycerol <0.001 0.020 max % ASTM D6584 
Total glycerol 0.047 0.250 max % ASTM D6584 
Oxidation stability 1.3 6 min hrs EN14112 
Ester content 99.0 96.5 min % EN14103 
Viscosity @40C 4.671 3.5 – 5.0 mm2/s ASTM D445 
Copper Corrosion 1A 1 max - ASTM D130 
Phosphorus <1 10 max mg/kg ASTM D4951 
Carbon Residue 0.010 0.050 max % ASTM D4350 
Sulphated Ash <0.01 0.020 max % ASTM D874 
Sodium <1 5 max mg/kg EN14108 
Potassium <1 5 max mg/kg EN14108 
Calcium <1 5 max mg/kg EN14538 
Magnesium <1 5 max mg/kg EN14538 
Distillation temp @90% rec 239 360 max oC ASTM D1160 

 
 
 
 

Signed: S.Brennan  Sample tested as received  
Dip.Chem.Technology  

 
T&S do not accept responsibility for any action taken as a result of this report 

T&S Laboratory Services PH/FAX: 02 8783 6268 
MOB: 0416 381 893 
EMAIL tslab@bigpond.com 
P.O.BOX 358 MILLER NSW 2168 
6/5 Weld St PRESTONS NSW 2170 
ABN 43 102 579 730 
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As you can see, the only parameter that failed the test is the oxidation stability. This 
parameter is affected by the feedstock, not the process of making biodiesel. 
Commercially available biodiesel contains oxidation stability additives to bring the 
biodiesel into spec. 
 
Test results for unwashed biodiesel 
The second test below was done on biodiesel that has not been refined (washed) 
and only used 2 times KOH instead of 3 times.  
 
___________________________________________________________________ 
SAMPLE ID:  Biodiesel – Batch #63 x2 KOH 
DATE SAMPLED: 19 Aug 2007 
DATE RECEIVED: 20 Aug 2007        ___ 

 
TEST RESULT SPECIFICATION UNITS METHOD 
Free glycerol 0.060 0.020 max % ASTM D6584 
Total glycerol 0.238 0.250 max % ASTM D6584 

 
 
The fact that it wasn’t refined 
explains the high free glycerine 
content. Whereas ester content 
is often used as a measure of 
the conversion of feedstock to 
biodiesel, total glycerine minus 
free glycerine is a better guide 
to the rate of conversion. This 
tells us the amount of glycerine 
attached to esters present in 
the biodiesel or how much fat or 
oil is left in the biodiesel.  
 
Ester content can be 
misleading due to polymers or 
additives not showing up as 
esters. This is interpreted in the 
lab as essentially missing 
content. 
 
 
 
 
 
 
 
 

Extract of the batch log for the unwashed batch  
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Diagram 4 Biodiesel Plant Basic Layout 
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Choose your feedstock wisely: beware palm oil 
Biodiesel has been championed as a means of 
reducing our carbon dioxide emissions. However, 
like many emerging ‘green’ technologies, the 
environmental impacts or benefits depend largely 
on how it is produced; in particular, where the 
feedstock comes from.  
 
Biodiesel made from used cooking oil has the 
least emissions, as you are using what would 
otherwise be a waste product. Making biodiesel 
from a purpose grown crop causes some 
emissions; from the tractor that seeded and harvested the crop, the truck that carted 
it, processing, fertilizers and pesticides, etc. All considered though, it still stacks up 
very well compared to fossil fuels. 
 
But what if a rain forest has to be cleared to make room for the oil crop? Not only do 
we loose the biodiversity, but we loose the CO2 locked up in the soil and the trees. 
When the forest is burned in the process of clearing, even greater amounts of CO2 
are released into the atmosphere compared to using fossil diesel. 
 
Unfortunately, the oil palm grows very well where tropical rainforest used to. Palm oil 
yields are also the best of any oil crop. For many years, the Indonesia and 
Malaysian territories of Sumatra and Borneo have been clear fell logged and burned 
to make room for plam oil to be used in cooking and cosmetics. New demand for 
biofuels (spurred by mandates in over 30 countries) has greatly increased the 
demand for palm oil, accelerating the rate of rainforest destruction. The UN has 
stated rainforest clearing to produce biodiesel is responsible for 4/5 of emissions in 
Indonesia – the 3rd largest climate culprit. Similarly, in Brazil, demand for land on 
which to grow soy is accelerating the rate of clear felling in the Amazon and 
Cerrado. Biodiesel is only a sustainable fuel if the feedstock is produced sustainably.  
 
Buy Locally, Buy Organic 
While biodiesel has many benefits over fossil diesel, it will never be able to replace 
fossil litre for litre, as there is simply not enough arable land on earth to meet our 
current levels of consumption. We must also avoid fuel crops competing with food 
crops. The reality is that in order to mitigate global warming and respond to peak oil, 
we will need to decrease our consumption of all fuels. An intriguing example of how 
this can be achieved comes from the way in which Cuba responded to its own peak 
oil crisis in the 1990s. The US trade embargo and collapse of the Soviet Union cut 
Cuba’s oil imports by half. The small island then had to restructure its agriculture and 
transport systems, transitioning from a highly mechanized, industrial agricultural 
system to one using permaculture farming methods and local, urban gardens.  
 
For more information about sustainable biodiesel, see www.biodieselkeepitgreen.org  

Rain forest fires in South-East Asia 
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Destroying your engine with Straight Vegetable Oil (SVO) 
Straight veggie oil (SVO) systems, which heat the oil using the hot water from the 
engine, are great for a while. Then, over time, the acidic nature of used cooking oil 
wears away the alloys, depending on what materials are in your vehicle’s fuel 
system. The glycerine, with a flash point of over 250°C, does not get combusted 
properly in an engine that is designed for a fuel with a flash point of 60°C, even 
when you heat the veggie oil. Over time, the rings gum up with what looks like glue. 
This results in substantial ‘blow by’ and loss of power by about 30 000km. Have you 
ever seen the side of a deep fryer? The cylinders also get glazed and injectors 
coked up, meaning deposits get cooked on the end of the injector. This interferes 
with the spray pattern causing incomplete combustion, greater emissions and ‘hot 
spots’ which can literally pit the heads. If you meet someone that loves SVO, ask 
them how many km have they done using it in one vehicle. A quality diesel using 
quality fuel that has its oil changed at every 5000 km should get 500,000 km before 
it is reconditioned.  
 
If you decide that you can buy a new engine with your savings on fuel, don’t call it a 
green fuel and tell everyone how wonderful you are. Be honest; call it a cheap fuel, 
as your savings in emissions are simply being displaced to the mine, transport and 
the factory that smelts the metal to replace your engine. 
 
In Germany, SVO systems are gaining popularity. The main differences in what is 
happening in Germany are: 

• Refined new canola oil is used, not used cooking oil. 
• Only in-direct injection (pre-chamber) diesel motors are used. 
• There are diesel engines designed for combusting SVO, this is a multi-

feedstock engine, not a standard diesel engine. 
• Piston injector pumps are used, not centrifugal injector pumps, which do not 

handle the viscosity of vegetable oil very well. 
• Old slow revving diesels that are designed for combusting bunker oil like 

ships engines are used. 
• Some people report good results from adding 10-15% solvent, usually petrol 

or methanol, to the SVO and pre-heating it to get complete combustion. 
 
If you want to ensure your engine lasts, make quality biodiesel. 
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About this manual 
This manual is written with the importance of making quality biodiesel in mind, while 
providing a practical way to build a biodiesel plant in your workshop with a low set up 
cost. The method has been proven over many years, with much trial, error and 
testing. All of the equipment shown in this manual is, or has been, used to 
successfully make large quantities of biodiesel over many years.  

 
About the author 

Paul Martin is foremost a passionate 
environmentalist, whose interest in the welfare of 
native flora and fauna started early in his 
childhood. Paul has been involved with native 
animal rehabilitation, specialising in ducks, and 
was in the Rural Fire Service for 10 years. A 
qualified chef, he completed his apprenticeship at 
the Sydney Opera House and went on to become 
an integral part of the formation of the Great 
Otway National Park, opened on 11 December 
2005.  
 
In 2000 Paul kicked the fossil fuel habit; that year 
fuel prices passed $1 per litre for the first time. 
Paul launched the first campaign in Australia to 
raise awareness of biodiesel. This included 
founding the Biodiesel Association of Australia and 
the Australian Biodiesel Group (now a public 
company). He also opened the first biodiesel 
bowser (filling station pump) in Australia. In 2002, 
Paul started the first dedicated biodiesel 
consultancy in Australia, Grown Fuel, which is his 
core work today. Grown Fuel first offered biodiesel 
process technology in 2005.  
 
Not forgetting his roots, Paul is still a keen 
promoter of quality biodiesel made on either a 
small or large scale as a way of reducing 
greenhouse gas emissions. A strong believer in 
leading by example, he has only spent $139 on 
fossil diesel since 2000. 
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