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INTRODUCTION

The utilization of biodiesel, as an alternative fuel is actively being promoted around the world.
Biodiesel is a clean-burning fuel made from domestic, renewable sources, such as oils from
vegetables, peanuts, soy beans, canola/rape seeds, hemp seeds and some grains. It can also
be made from animal fats and waste vegetable oil from restaurants. It has undergone the
process of transesterification, a simple chemical modification of ordinary vegetable oil that
makes the fuel usable in diesel engines.

Using a food crop for fuel sets up competition between food and fuel. With biodiesel sharing
feed stock with food, food prices could rise further. To address this problem non food grade
vegetable feed stocks are being considered to make biodiesel. However, farmers can switch
from producing food crops to producing biofuel crops to make more money, even if the new
crops are not edible. From the law of supply and demand, if less farmers are producing food the
price of food will rise.

Biodiesel and feedstock oils produced in Asia, South America and Africa are currently less
expensive than those produced in Europe and North America suggesting that imports to these
wealthier nations are likely to increase in the future. If deforestation, and large-scale farming
techniques were used to grow biofuel crops, biodiesel is predicted to become a serious threat to
the environment.

Waste vegetable oil which is the main focus of this book offers several advantages. As a waste
product, its main route is to the wastewaster treatment plants where it requires additional
resources to convert it to an environment—friendly waste matter. Utilizing waste vegetable oil as
an alternative fuel will not only clean our environment but also push us to be more fossil fuel
independent. Producing biodiesel from waste vegetable oil does not pose a treat to the food
industry.

Diesel engines can run on three basic types of fuel: petroleum diesel, biodiesel, and straight
vegetable oil (SVO). Diesel fuel produces carbon dioxide, pollution, particulates and sulfur
emissions.

The purpose of this book is to provide a step by step learning process so that biodiesel
processing can become simple enough for any ordinary person to do it. Sure enough, there are
a lot of materials in the internet where we can learn from but we don’t know which one gives the
best result. This book has done most of the hard work and is giving you a proven and ready to
use method.

Biodiesel is non-toxic and safe to use. But the ingredients used in making it are hazardous. For
this reason, safety concerns are inserted in many parts of this book.

This is not meant to scare you. Nobody has yet burned or killed themselves or anyone else
making homebrewed biodiesel. Large numbers of ordinary people all over the world are making
their own biodiesel, and so far there have been no serious accidents. It's safe if you're careful
and sensible. Food could even be more dangerous. A lot of people died every year due to high
blood pressure which can be linked directly to eating habit. If you always use your common
sense in curbing your eating habit you could avoid it. The same thing is true with biodiesel home
brewing. So don’t be scared. Making biodiesel is safe if you're careful and sensible. Nothing
about life is safe if you're not careful and sensible.

CONTENTS
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GLOSSARY

Acid
a classification of substances that liberate hydrogen ions in water, and are normally sour and
corrosive, with a pH lower than 7. A compound or atom that donates protons.

Alcohol
a large classification of organic compounds containing one or more hydroxyl groups attached to
carbon atoms.

Alkali

a classification of substances that liberate hydroxide ions in water, to form caustic and corrosive
solutions which turn litmus paper blue, with a pH higher than 7. A compound that reacts with or
neutralises hydrogen ions.

Anhyrdous

without water, dry. Transesterification of biodiesel must be an anhydrous process. Water in the
vegetable oil causes either no reaction or cloudy biodiesel, and water in lye or methanol renders
it less useful or even useless, depending on how much water is present.

Aromatic
any organic compound containing de-localised electrons in a ring structure - e.g. benzene,
benzoic acid.

ASTM
American Society for Testing and Materials - an international voluntary standards organization
that develops and produces technical standards for materials, products, systems and services.

Azeotrope

a liquid mixture that maintains a constant boiling point and that produces a vapour of the same
composition as the mixture.

Base
a classification of substances which when combined with an acid will form a salt plus water,
usually producing hydroxide ions when dissolved.

Biodiesel
"Biofuel" - An environmentally safe, low polluting fuel for most diesel internal combustion and
turbine engines. Can be mixed with petroleum fuel and stored anywhere petroleum is. Made
from fresh or waste vegetable oils (triglycerides). Both commercially and privately made around
the world.

Bubble Wash

a method of final washing of biodiesel through air agitation. Water is added into biodiesel.
Bubbles are injected into the water causing the bubbles to rise. Bubbles carry water up through
the biodiesel by surface tension. Simple diffusion causes water soluble impurities in the
biodiesel to be extracted into the water. As the bubble reaches the surface and breaks, the
water is freed and percolates back down through the biodiesel again extracting more impurities.

Canola
see “rape seed oil”.
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Catalyst
a substance which without itself undergoing any permanent chemical change, facilitates or
enables a reaction between other substances.

Cetane Number

measure of fuel ignition characteristics. Like the octane number used for gasoline, the higher
the value, the better the fuel performance. A higher cetane number correlates with improved
combustion, improved cold starting, reduced noise, white smoke, HC, CO and particulate
emissions particularly during early warm-up phase. Typical Cetane number is 40 to 57.

Cloud point
the temperature at which the first wax crystals appear and a standardised ASTM test protocol is
used to determine this temperature.

Emulsion

a usually unstable dispersion of two liquids which do not normally mix. Emulsions can be formed
either by mechanical agitation, or by chemical processes. Unstable emulsions will separate over
time or temperature, stable emulsions will not separate.

Ester

a classification of organic compounds occurring naturally as oils and fats, produced by replacing
the hydrogen of an acid by an alkyl, aryl, radical. Any of a large group of organic compounds
formed when an acid and alcohol is mixed. Biodiesel is often described as a Fatty Acid Methyl
Ester (FAME).

Ethanol (C2H60 or CH3-CH2-OH)
an organic alcohol also called ethyl alcohol, formed when fermenting sugars or glycerine.
Ethanol is also a great solvent. Can be used in place of methanol in making biodiesel.

Exothermic Reaction
in chemistry, a chemical reactions which produces heat.

FAME
Fatty Acid Methyl Ester, a commonly used chemical term for biodiesel.

Fat
a classification of natural esters of glycerol, and fatty acids existing as solids at room
temperature.

Fatty Acid
a carboxylic acid (or organic acid), often with a long aliphatic tail (long chains), either saturated
or unsaturated.

Flash Point
the lowest temperature at which it can form an ignitable mix with air.

Free Fatty Acids (FFA)
fatty acid hydrocarbon chains detached from other molecules, like glycerol.

Glycerine
a byproduct of biodiesel production.

Hydrocarbon

a compound of hydrogen and carbon, often occurring as long atomic chains in which each
carbon atom is attached to two hydrogen atoms forming a long chain. They store a great deal of
energy.
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Hygroscopic
the tendency of something to absorb water (usually from humidity in the air). Biodiesel absorbs
water to about 1200 parts per million (PPM). Methanol and NaOH are also hygroscopic.

Indicator
a substance which changes colour at a given stage in or as a result of a chemical reaction.
Phenolphthalein is commonly used in titrations measuring the acidity of vegetable.

Life-cycle analysis
a total valuation of a process, in which all the inputs and outcomes of a reaction are fully
considered.

Lipid

a classification of organic compounds, including fatty acids, oils, waxes and steroids, that are
insoluble in water but soluble in organic solvents. A triglyceride is a type of lipid consisting
glycerine and ester chains.

Lye (KOH or NaOH)
basic catalyst used in making biodiesel.

Methanol (CH30H)
a volatile colourless alcohol, derived originally as wood alcohol, used as a racing fuel and as a
solvent. Also called methyl alcohol, used to make methoxide in biodiesel production.

Methoxide

an organic salt, in pure form a white powder. In biodiesel production, "methoxide" is a product of
mixing methanol and lye, yielding a methoxide solution and a significant amount of heat.
Methoxide is a liquid that kills nerve cells before you can feel the pain.

Organic
compounds that contain carbon, which are often created as a result of a life process.

Oxidation

burning in oxygen, normally highly exothermic (heat releasing), but also any increase in
oxidization state, (i.e. loss of electrons). Results in the formation of an oxide, rusting or
corroding. Various materials, such as copper and brass, may oxidise in the presence of
vegetable oil or biodiesel.

pH

a measure of acidity and alkalinity of a solution on a scale with 7 representing neutrality. Lower
numbers indicate increasing acidity, and higher numbers increasing alkalinity. Each unit of
change represents a tenfold change in acidity or alkalinity. The units are gram equivalents per
litre of the solution.

Potassium Hydroxide (KOH)
a strong metallic base used as a catalyst in making biodiesel in place of Sodium Hydroxide.

Pour point
the temperature at which the fuel is no longer pumpable.

Rape Seed Oil

food grade oil produced from rape seed is called Canola oil. Canola is a name taken from
"Canada oil" due to the fact that much of the development of the oil was performed in Canada.
Makes good biodiesel.
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Saponification
the reaction of an ester with a metallic base and water. The making of soap. This happens
sometimes when you use too much lye in a biodiesel reaction.

Saturated fat

a fat or fatty acid in which there are no double bonds between the carbon atoms of the fatty acid
chain. Saturated fats tend to be solid at room temperature. Diets high in saturated fat correlate
in some studies with an increased incidence of atherosclerosis and coronary heart disease.

Sodium Hydroxide (NaOH)

a metallic base, strongly alkaline and extremely corrosive. Mixing with fluids usually causes heat,
and can create enough heat to ignite flammables (such as methanol), so add slowly. For
biodiesel, this is one of the main reactants.

Suspension
a dispersion of a solid in a gas or liquid

SVO
Straight Vegetable Oil or ordinary vegetable oil. Burns well in many diesel engines, but has
many undesirable effects

Tallow
one of the harder organic fats derived from animal carcasses. This material is an important
material in making soap and candle wax. Also makes biodiesel.

Titration

when applied to biodiesel production, titration is the act of determining the acidity or the amount
of FFA of a sample of WVO. It is done to determine the extra amount of base (lye) needed to
neutralise an amount of FFA in the WVO.

Transesterification

the process of making biodiesel by the separation of the three hydrocarbon chains from a lipid
triglyceride to form glycerol, and biodiesel. It is the process of exchanging the alkyl group of an
ester by another alcohol. These reactions are often catalyzed by the addition of an acid or base.
Acids can catalyse the reaction by donating an electron to the alkyl group, thus making it more
reactive, while bases can catalyse the reaction by removing an electron from the alcohol, thus
making it more reactive.

Triglyceride
natural fats and oils composed of glycerine and three fatty acid chains.

ULSD
Ultra low Sulfur Diesel. A type of diesel fuel promoted in recent years in an attempt to reduce
atmospheric pollution but at the expense of engine wear.

Unsaturated

a fat or fatty acid containing double or occasionally triple bonds. Many vegetable oils contain
fatty acids with one of more double bonds in them. Fat molecules are monounsaturated if each
contains one double bond, and polyunsaturated if each contain more than one.

Viscosity

the ability of a fluid to respond to movement. A high viscosity will resist movement, and a low
viscosity will flow quickly. This is not necessarily the same as density. Viscosity is normally
measured comparatively by the time a given volume of liquid will pass through a pipe of fixed
diameter. Methanol has a low viscosity, while vegetable oil has a high viscosity.
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WVO
Waste Vegetable Oil, the oil we collect from restaurant grease traps etc, which is the main
constituent of making our biodiesel.

CONTENTS
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BIODIESEL BASIGCS

Technical definition

Biodiesel, n—a fuel composed of mono-alkyl esters of long chain fatty acids derived from
vegetable oils or animal fats, designated B100, and meeting the requirements of ASTM
(American Society for Testing & Materials) D 6751.

Biodiesel history

Rudolph Diesel (1858-1913) developed a theory that revolutionised the engines of his day. He
envisioned an engine in which air is compressed to such a degree that there is an extreme rise
in temperature. When fuel is injected into the piston chamber with this air, the fuel is ignited by
the high temperature of the air, exploding it, forcing the piston down. Diesel designed his engine
in response to the heavy resource consumption and inefficiency of the steam engine.

Diesel demonstrated his engine at the Exhibition Fair in Paris, France in 1898. This engine
stood as an example of Diesel's vision because it was fueled by peanut oil - the "original" biofuel.
He thought that the utilization of a biomass fuel was the real future of his engine. He hoped that
it would provide a way for the smaller industries, farmers, and "commonfolk" a means of
competing with the monopolizing industries, which controlled all energy production at that time,
as well as serve as an alternative for the inefficient fuel consumption of the steam engine. As a
result of Diesel's vision, compression ignited engines were powered by a biomass fuel,
vegetable oil, until the 1920's when an alteration was made to the engine, enabling it to use a
residue of petroleum - what is now known as diesel #2.

Diesel was not the only inventor to believe that biomass fuels would be the mainstay of the
transportation industry. Henry Ford designed his automobiles to run on ethanol. Ford was so
convinced that renewable resources were the key to the success of his automobiles that he built
a plant to make ethanol in the Midwest and formed a partnership with Standard Oil to sell it in
their distributing stations. During the 1920's, this biofuel was 25% of Standard Oil's sales in that
area. With the growth of the petroleum industry Standard Oil cast its future with fossil fuels. Ford
continued to promote the use of ethanol through the 1930's. The petroleum industry undercut
the biofuel sales and by 1940 the plant was closed due to the low prices of petroleum.

Despite the fact that men such as Henry Ford, Rudolph Diesel, and subsequent manufacturers
of diesel engines saw the future of renewable resource fuels, a political and economic struggle
doomed the industry. Manufacturing industrialists made modifications to the diesel engines so
they could take advantage of the extremely low prices of the residual, low-grade fuel now
offered by the petroleum industry. The petroleum companies wanted control of the fuel supplies
in the United States and, despite the benefits of biomass fuel versus the fossil fuels, they moved
ahead to eliminate all competition.

At the beginning of World War I, the groundwork for putting biofuels out was in place. First, the
diesel engine had been modified, enabling it to use Diesel #2. Second, the petroleum industry
had established a market with very low prices for a residual product. Third, a major biomass
industry was being shut down. Corn farmers were unable to organise at that time to provide a
biomass resource. Finally, industries with immense wealth behind them were acting in concert
to push forward their own agenda. It is interesting to note that, during World War Il, both the
Allies and Nazi Germany utilised biomass fuels in their machines. Despite its use during World
War Il, biofuels remained in the obscurity to which they had been forced.

By the 1970's, most countries were dependent on fossil fuel. The supply of crude oil, as are all
supplies of fossil fuels, was limited. 1973 experienced the first of two crises. OPEC, the Middle
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Eastern organization controlling the majority of the oil in the world, reduced supplies and
increased prices. The second one came five years later in 1978. As was noted in the Diesel
Engine section, automobile purchasers began to seriously consider the diesel car as an option.
What is more, people began making their own biofuel. The potential of biofuels reentered the
public consciousness. Biodiesel remains in the political and economic arena but is gaining
momentum as the awareness of alternative fuel spreads through the consciousness of the
general public.

What is biodiesel?

As the name implies Biodiesel is a kind of diesel fuel produced from domestic, renewable
resources. It can be used as a better alternative to fossil fuel. It can also be blended at any level
with petroleum diesel to create a biodiesel blend.

As with diesel, it can be used in compression ignition (diesel) engines with no major
modifications to the engine or the fuel system. Pure biodiesel is simple to use, biodegradable,
nontoxic, and essentially free of sulfur and aromatics. It can be used as a pure fuel or blended
with petroleum in any percentage. B20 means a blend of 20 percent biodiesel with 80 percent
petroleum diesel.

The biodiesel process involves breaking down the oil. This is done by adding it with lye and
alcohol, turning oils and fats into esters, separating out the glycerine. The glycerine sinks to the
bottom and the biodiesel or ester floats on top and can be siphoned off. Ester is the product
which we commonly called biodiesel. The process is called transesterification, which substitutes
alcohol for the glycerine in a chemical reaction, using lye as a catalyst. We can use either
methanol or ethanol as reactant. The end product will be called “Methyl Esters” if we use
methanol, otherwise, it will be called “Ethyl Esters”.

Biodiesel has a solvent effect that may release deposits accumulated on tank walls and pipes
from previous diesel fuel usage. The released deposits may end up in fuel filters initially, so fuel
filters should be checked more frequently at first.

Biodiesel Characteristics

Biodiesel has physical and chemical properties similar to petroleum diesel and can be used in
existing diesel applications with little or no modification to the engine or fueling system. Table
3.1 compares the most common characteristics of No. 2 diesel and biodiesel.

Calorific Value, Heat of Combustion — sometimes called Energy Content, is the amount of
heating energy released by the combustion of a unit value of fuels.

Kenimatic viscosity — refers to the thickness of the oil, and is determined by measuring the
amount of time taken for a given measure of oil to pass through an orifice of a specified size.
Viscosity affects injector lubrication and fuel atomization. Fuels with low viscosity may not
provide sufficient lubrication for the precision fit of fuel injection pumps, resulting in leakage or
increased wear. Fuel atomization is also affected by fuel viscosity. Diesel fuels with high
viscosity tend to form larger droplets on injection which can cause poor combustion, increased
exhaust smoke and emissions.

Density — or Specific Gravity is the weight of fuel per unit volume. Oils that are denser contain
more energy. For example, petrol and diesel fuels give comparable energy by weight, but
diesel is denser and hence gives more energy per litre.

lodine Value (IV) - is a value of the amount of iodine, measured in grams, absorbed by 100m|
of a given oil. The higher the IV the greater potential the oil has to polymerise.
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Table 3.1 : Selected Properties of Typical No. 2 Diesel Fuel and B100
Biodiesel

Source: Biodiesel Handling and Use by US Department of Energy (EERE)

Fuel Property Diesel Biodiesel
Fuel Standard ASTM D975 ASTM D6751
Lower Heating Value, BTU/gal ~129,050 ~118,170
Kenimatic Viscosity @ 40°C 1.3-4.1 4.0-6.0
Specific Gravity (density), kg/l @ 15°C 0.85 0.88

lodine Value (IV) 60 - 135
Water and Sediment, vol % 0.05 max 0.05 max
Carbon Residue, mass % 0.05 max
Hydrogen, wt % 13 12

Sulfur,wt % 0.05 max 0.0 to 0.0024
Boiling Point, °C 180 to 340 315 to 350
Flash Point, °C 60 to 80 100 to 170
Cloud Point, °C -15t0 5 -3t0 12
Pour Point, °C -35t0 -15 -15to0 10
Cetane Number 40 - 55 48 - 65
Lubricity SLBOCLE, grams 2,000-5,000 >7,000
Lubricity HFRR, microns 300 - 600 <300

Water and Sediment — refers to the presence of free water droplets and sediment particles in
the fuel. Poor drying techniques during manufacturing or contact with excessive water during
transport or storage can cause water contamination. Excess water can lead to corrosion and
provides an environment for microorganisms. Fuel oxidation can also raise sediment levels.

Carbon residue - gives a measure of the carbon-depositing tendency of a fuel and is an
approximation of the tendency for carbon deposits to form in an engine.

Sulfur — the percentage by weight of sulfur in the fuel. Sulfur content in biodiesel is limited to
reduce sulfate and sulfuric acid pollutant emissions and to protect exhaust catalyst systems on
diesel engines. Biodiesel generally contains less than 15 ppm sulfur.

Boiling Point - refers to the temperature at which the oil in liquid form starts to boil and
evaporate.

Flash Point - refers the minimum temperature at which the fuel will ignite (flash) on application
of an ignition source. Flash point varies inversely with the fuel’s volatility. Minimum flash point
temperatures are required for proper safety and handling of diesel fuel.

Cloud Point - the temperature at which oil starts to solidify is known as the cloud point. While
operating an engine at temperatures below an oil’'s cloud point, heating will be necessary in
order to avoid waxing of the fuel.

Melt Point or Pour Point - Melt or pour point refers to the temperature at which the oil in solid
form starts to melt or pour. In cases where the temperatures fall below the melt point, the entire
fuel system including all fuel lines and fuel tank will need to be heated.

Cetane Number (CN) - is a relative measure of the interval between the beginning of injection
and auto ignition of the fuel. The higher the cetane number, the shorter the delay interval and
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the greater its combustibility. Fuels with low Cetane Numbers will result in difficult starting,
noise and exhaust smoke. In general, diesel engines will operate better on fuels with Cetane
Numbers above 50.

Biodiesel and the environment

The use of biodiesel in a conventional diesel engine results in a substantial reduction of
unburned hydrocarbons, carbon monoxide, and particulate matter compared to emissions from
diesel fuel. In addition, the exhaust emissions of sulfur oxides and sulfates are essentially
eliminated. Of the major exhaust pollutants, both unburned hydrocarbons and nitrogen oxides
are ozone or smog forming precursors. The use of biodiesel results in a substantial reduction of
unburned hydrocarbons. Emissions of nitrogen oxides are either slightly reduced or slightly
increased depending on the duty cycle of the engine and testing methods used.

Biodiesel is biodegradable and non-toxic. B100 biodiesel is as biodegradable as sugar and less
toxic than table salt. It biodegrades up-to four times faster than petroleum diesel fuel with up-to
98% biodegradation in three weeks. Compared to fossil diesel fuel, biodiesel has the following
emissions characteristics:

100% reduction of net carbon dioxide

100% reduction of sulfur dioxide

40-60% reduction of soot emissions

10-50% reduction of carbon monoxide

a reduction of all polycyclic aromatic hydrocarbons (PAHs) and specifically the reduction
of the following carcinogenic PAHSs:

For every one ton of fossil fuel burnt, 3 tons of CO? is released into the atmosphere, biodiesel
only releases the CO? that it has taken in while the plants it is made from were growing, and
therefore there is no negative impact on the carbon cycle.

Table 3.2: Average Biodiesel Emissions Compared to Conventional
Diesel According to EPA

Emission Type B100 B20
Total Unburned Hydrocarbons -67% -20%
Carbon Monoxide -48% -12%
Particulate Matter -47% -12%
NOx +10% +2% to -2%
Sulfates -100% -20%
PAH (Polycyclic Aromatic Hydrocarbons) -80% -13%
nPAH (nitrated PAH's) -90% -50%
Ozone potential of speciated HC -50% -10%

Biodiesel and your health

Scientific research confirms that biodiesel exhaust has a less harmful impact on human health
than petroleum diesel fuel. Pure biodiesel emissions have decreased levels of polycyclic
aromatic hydrocarbons (PAH) and nitrited PAH compounds that have been identified as
potential cancer causing compounds. Also, particulate matter, an emission linked to asthma and
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other diseases, is reduced by about 47 percent, and carbon monoxide, a poisonous gas, is
reduced by about 10 to 50 percent.

Biodiesel blends

Biodiesel can be blended with petroleum diesel in any percentage. The percentages are
designated as B20 for a blend containing 20% biodiesel and 80% petroleum diesel, B100 for
100% biodiesel, and so forth.

B20: Twenty percent biodiesel and 80% petroleum diesel—B20—is the most common biodiesel
blend. Using B20 provides substantial benefits and avoids many of the cold-weather
performance and material compatibility concerns associated with B100.

B20 can be used in nearly all diesel equipment and is compatible with most storage and
distribution equipment. B20 and lower-level blends generally do not require engine
modifications. Not all diesel engine manufacturers cover biodiesel use in their warranties,
however. Because diesel engines are expensive, users should consult their vehicle and engine
warranty statements before using biodiesel. It is similarly important to use biodiesel that meets
prescribed quality standards—ASTM D6751-07b.

Biodiesel contains about 8% less energy per gallon than petroleum diesel. For B20, this could
mean a 1 to 2% difference, but most B20 users report no noticeable difference in performance
or fuel economy. Greenhouse gas and air-quality benefits of biodiesel are roughly
commensurate with the blend; B20 use provides about 20% of the benefit of B100 use and so
forth.

B100: B100 or other high-level biodiesel blends can be used in some engines built since 1994
with biodiesel-compatible material for parts such as hoses and gaskets. However, as biodiesel
blend levels increase significantly beyond B20, a number of concerns come into play. Users
must be aware of lower energy content per gallon and potential issues on engine warranties,
low-temperature gelling, solvency/cleaning effect if regular diesel was previously used, and
microbial contamination.

B100 use could also increase nitrogen oxides emissions, although it greatly reduces other toxic
emissions.

Biodiesel and your vehicle

Vehicles using biodiesel have similar horsepower and torque as using conventional diesel.
Biodiesel has a higher cetane number, but slightly lower energy content than diesel. To the
average driver, this means better engine performance and lubrication, but a small decrease in
fuel economy (2-8 percent). Biodiesel vehicles can also have problems starting at very cold
temperatures, but this is more of an issue for higher percentage blends such as B100.

You don't have to convert the engine to run it on biodiesel, but you might need to make some
adjustments and you should check a few things.

Petroleum diesel is basically a waste product in making gasoline. It leaves a lot of dirt in the
tank and the fuel system. Biodiesel is a good solvent and it tends to free the dirt and clean it out.
You will need to check the fuel filters regularly at first. You might need to change filter after first
or second tank full.

If a car has been left standing for a long time with petroleum diesel fuel in the tank the inside of
the tank may have rusted. Water content is a common problem with petro-diesel fuel. Biodiesel
will free up the rust and the dirt will end up in the fuel filter and clog it.
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Having a solvent property, biodiesel, especially 100% biodiesel, will rot any natural or butyl
rubber parts in the fuel system, whether fuel lines or injector pump seals. You will need to be
aware of this and check these parts regularly. You don’t have to replace them at once. It will
take some time for this to happen, and if it happens you’ll only have to replace them with
resistant parts. But rubber parts in diesel engine fuel systems have been rare or non-existent
since the early 1980s. It seldom happens, and when it does happen it's not catastrophic, you
have plenty of warning and it's easily fixed.

Biodiesel’s superior lubricating properties can reduce wear in diesel engines. Bench scale tests
have shown that 1% biodiesel can improve the lubricity of diesel fuel by as much as 65%.

Biodiesel also has a higher cetane number than most diesel fuel. Cetane measures the
tendency of diesel to autoignite in an engine, and is comparable to the octane number for
gasoline. Higher cetane fuels have shorter ignition delay periods than lower cetane fuels. Fuels
with a cetane number lower than the engine’s minimum requirements can cause rough engine
operation and may be more difficult to start, especially in cold weather or at high altitudes. Low
cetane fuels may increase engine deposits resulting in more smoke, increased exhaust
emissions, and greater engine wear.

Storage

Biodiesel will oxidise readily than petrol diesel. So if left in an open container the shelf life is
very short. It will still burn after being oxidised but not nearly as well. When oxidised biodiesel
dries it becomes polymerised into a tough, insoluble plastic-like solid. At the high temperatures
in internal combustion engines the process is accelerated, steadily accumulating films of tough,
insoluble plastic-like solids in the engine and injector pump.

Biodiesel is also hygroscopic. If stored in an open container it will absorb water from the air
which will then cause rusting in the engine system

Storing biodiesel is best done in a sealed container, which limits the oxidation to the amount of
air and surface area. The container should be full as practically possible. The storage
temperature should be less than 30°C. The US industry group, the National Biodiesel Board
(NBB), recommends using biodiesel within six months. But it stores indefinitely in completely full,
cool and air-tight containers.

Contamination by water: Biodiesel may contain small but problematic quantities of water.
Although it is hydrophobic (non-miscible with water molecules), it is said to be, at the same time,
hygroscopic to the point of attracting water molecules from atmospheric moisture. One of the
reasons biodiesel can absorb water is the persistence of mono and diglycerides left over from
an incomplete reaction. These molecules can act as an emulsifier, allowing water to mix with the
biodiesel. In addition, there may be water that is residual to processing or resulting from storage
tank condensation. The presence of water is a problem because:

o Water reduces the heat of combustion of the bulk fuel. This means more smoke, harder
starting, less power.

o Water causes corrosion of vital fuel system components: fuel pumps, injector pumps,
fuel lines, etc.

e Water & microbes cause the paper element filters in the system to fail (rot), which in turn
results in premature failure of the fuel pump due to ingestion of large particles.

o Water freezes to form ice crystals near 0°C. These crystals provide sites for nucleation
and accelerate the gelling of the residual fuel.

o Water accelerates the growth of microbe colonies, which can plug up a fuel system.
Biodiesel users who have heated fuel tanks therefore face a year-round microbe
problem.
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o Additionally, water can cause pitting in the pistons on a diesel engine.

Recommendations for Handling and Using Biodiesel

Avoid spilling Biodiesel into bilges, onto engine or on painted surfaces. Clean spills up
immediately with absorbent pads. Rinse surfaces with mild detergent and water. Biodiesel has
been shown to degrade polysulphide rubber compounds used on decks. Spilling biodiesel on
teak decks utilizing polysulphide caulking has resulted in the deterioration of deck seams. Spills
which are immediately cleaned up with soapy water have not had the same impact on deck
caulking compounds.

Summary of advantages & benefits of using biodiesel

e Biodiesels are biodegradable.

e They are non-toxic.

e They have significantly fewer noxious emissions than petroleum-based diesel, when
burned.

e They are renewable.

e With a much higher flash point than it is for petro-diesel (biodiesels have a flash point of
about 170 °C), biodiesel is classified as a non-flammable liquid. This property makes a
vehicle fueled by pure biodiesel far safer in an accident than one powered by petroleum
diesel or the explosively combustible gasoline.

e Biodiesel is the only alternative fuel that runs in any conventional, unmodified diesel
engine.

e Biodiesel can be used alone or mixed in any ratio with petroleum diesel fuel.

e Biodiesel is about 10% oxygen by weight and contains no sulfur. The lifecycle production
and use of biodiesel produces approximately 80% less carbon dioxide emissions, and
almost 100% less sulfur dioxide.

e Combustion of biodiesel alone provides over 90% reduction in total unburned
hydrocarbons, and a 75-90% reduction in aromatic hydrocarbons. When burned in a
diesel engine, biodiesel replaces the exhaust odor of petroleum diesel with the pleasant
smell of popcorn or french fries. Biodiesel further provides significant reductions in
particulates and carbon monoxide than petroleum diesel fuel. Thus, biodiesel provides a
90% reduction in cancer risks.

e The use of biodiesel can extend the life of diesel engines because it is more lubricating
than petroleum diesel fuel, while fuel consumption, auto ignition, power output, and
engine torque are relatively unaffected by biodiesel.

¢ Biodiesel is safe to handle and transport because it is as biodegradable as sugar, 10
times less toxic than table salt.

¢ Biodiesel has almost the same MPG rating as petrodiesel

e Biodiesel readily blends and stays blended with petrodiesel.

o Biodiesel boasts of a zero total emissions production facility

CONTENTS
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SAFETY

While the finished products of the reaction are nontoxic, some of the chemicals used to make
biodiesel are dangerous. Always practice standard laboratory safety procedures when making
biodiesel. Wear protective apparel: chemical proof gloves, eye protection, apron, and close-toed
shoes. Tie back long hair, remove jewelry, and work safely. Avoid breathing fumes by not
putting your face above any chemicals and use a fume hood if available. Your workspace
should be well ventilated, and water and vinegar (to neutralise basic substances like lye and
methoxide) should be on hand in case of spills.

Handle all substances carefully. Methanol is toxic to inhale, ingest, or come in contact with.
Sodium Hydroxide (lye) and Potassium Hydroxide are both caustic, contact can cause chemical
burns. Methoxide and Ethoxide are caustic and produce toxic vapours. Keep all substances
away from children and pets, and handle only with adult supervision.

Making sodium methoxide is the most dangerous step when making biodiesel. Carefully
consider the safety of the design of your equipment and workspace before mixing methoxide.
Always wear protective clothing and a respirator.

On the other hand, nobody has yet burned/maimed/blinded/killed themselves or anyone else
making homebrewed biodiesel. Large numbers of ordinary people all over the world are making
their own biodiesel. It's been going on for years, and so far there have been no serious
accidents. It's safe if you're careful and sensible. As a comparison, food could even be more
dangerous. A lot of people died every year due to high blood pressure which can be linked
directly to eating habit. If you always use your common sense in curbing your eating habit you
could avoid it. The same thing is true with biodiesel home brewing. So don’t be scared. Making
biodiesel is safe if you're careful and sensible. Nothing about life is safe if you're not careful and
sensible!

Methanol

Wear proper protective gloves, apron, and eye protection and do not inhale any vapour when
dealing with methanol. Methanol can cause blindness and death, and you don't even have to
drink it, it's absorbed through the skin. Organic vapour cartridge respirators are more or less
useless against methanol vapours. The best advice is not to expose yourselves to the fumes in
the first place. The main danger is when the methanol is hot. When it's cold or at "room
temperature” it fumes very little if at all and it's easily avoided, just keep it at arm's length
whenever you open the container. Avoid using "open" reactors. Biodiesel processors should be
closed to the atmosphere, with no fumes escaping. All methanol containers should be kept
tightly closed anyway to prevent water absorption from the air. Refer to Chapter 14 for more
information about methanol.

Sodium hydroxide
Sodium hydroxide can cause severe burns and death. Handle it with caution.
Sodium methoxide

Together methanol and sodium hydroxide form sodium methoxide, an extremely caustic
chemical. This is a dangerous chemical; treat it as such, the same with methanol.
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Sulfuric acid

Sulfuric acid is a very corrosive chemical. Take full safety precautions; wear safety goggles,
gloves and apron and eye protection. Have running water nearby. Don't inhale fumes.

The corrosive properties of sulfuric acid are accentuated by its highly exothermic reaction with
water. Hence burns from sulfuric acid are potentially more serious than those of comparable
strong acids (e.g. hydrochloric acid), as there is additional tissue damage due to dehydration
and particularly due to the heat liberated by the reaction with water; i.e. secondary thermal
damage. The danger is obviously greater with more concentrated preparations of sulfuric acid.

The standard first aid treatment for acid spills on the skin is, as for other corrosive agents,
irrigation with large quantities of water. However, the acid should be neutralised first by rinsing
with a base (e.g. calcium hydroxide solution), because the water used in washing will react with
the acid and increase the chance of secondary damage. Washing should be continued for at
least ten to fifteen minutes in order to cool the tissue surrounding the acid burn and to prevent
secondary damage. Contaminated clothing must be removed immediately and the underlying
skin washed thoroughly.

Preparation of the diluted acid can also be dangerous due to the heat released in the dilution
process. It is essential that the concentrated acid is added to water and not the other way round,
to take advantage of the relatively high heat capacity of water. Addition of water to concentrated
sulfuric acid leads at best to the dispersal of a sulfuric acid aerosol, at worst to an explosion.

Although sulfuric acid is non-flammable, contact with metals in the event of a spillage can lead
to the liberation of hydrogen gas. The dispersal of acid aerosols and gaseous sulfur dioxide is
an additional hazard of fires involving sulfuric acid.

Sulfuric acid is not considered toxic besides its obvious corrosive hazard, and the main
occupational risks are skin contact leading to burns (see above) and the inhalation of aerosols.
Exposure to aerosols at high concentrations leads to immediate and severe irritation of the eyes,
respiratory tract and mucous membranes: this ceases rapidly after exposure, although there is a
risk of subsequent pulmonary edema if tissue damage has been more severe.

Dress code:

Making biodiesel requires chemicals which are said to dangerous. To make it safe, you need to
formulate and implement a strict dress code in your work area. Requirements include:

e gloves - should be chemical-proof with cuffs that can be pulled up over long
sleeves.
¢ no shorts or sandals.

Always have running water handy when working with them. The workspace must be thoroughly
ventilated. No children or pets allowed.

Fire Hazards

The most flammable chemical used in making biodiesel is methanol. It is flammable in liquid as
will as in gas form. Read more about methanol in Chapter 14.

The main fire hazard is using an open reactor and poor ventilation in the presence of an ignition
source. Ignition sources can be:
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e Using combustible fuels as a direct heat source (propane, natural gas, wvo, wood, etc.),
rather than a heat exchange system where the flame is far removed from the processing
area.

e Open electric motor housings, rather than TEFC motors (Totally Enclosed Fan Cooled
AC Motors) or explosion proof motors.

e Disconnecting an electrical appliance by pulling out the wall plug, rather than using
enclosed switches.

e Any open flame.

Other fire sources can be faulty electrical connections, over-taxed pumps and motors in close
proximity to combustible materials (garage walls, plastic barrels, almost anything), oversised
breakers and/or fuses, undersised wiring for higher amperage draws.

CONTENTS
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BIODIESEL PRODUCTION

Biodiesel can be made from new or used vegetable oils and animal fats, which are nontoxic,
biodegradable, and renewable. Fats and oils are chemically reacted with an alcohol (methanol
or ethanol) to produce chemical compounds known as fatty acid methyl (or ethyl) esters.
Biodiesel is the name given to these esters when they are intended for use as fuel. Glycerine
(used in pharmaceuticals and cosmetics, among other markets) is produced as a co-product.

Vegetable or animal oils and fats are triglycerides, composed of three chains of fatty acids
bound by a glycerine molecule. Free fatty acids (FFAs) are fatty acids that have become
separated from the triglycerides. This is caused by heat and water in the foods cooked in the oil.
The hotter the oil gets and the longer it's cooked, the more FFAs it will contain.

As glycerine is an alcohol (glycerol), a fatty acid attached to it (a glyceride) forms an ester. A
“transesterification" is the conversion (switching) of one ester into another (a glyceride ester into
an alkyl ester) in the case of biodiesel, where methanol (or ethanol) replaces the glycerine.

An "esterification" is the conversion of a non-ester into an ester. FFAs are non-esters. FFAs are
converted into esters by acid esterification in the first stage of the two-stage acid-base biodiesel
process. The second stage will be basically transesterification.

In a single-stage process the FFAs must be removed from the process, or they will dissolve in
the biodiesel being formed, yielding an acidic, poor-quality fuel that will not meet quality
standards. In transesterification, using a single-stage process, extra lye is used to neutralise the
FFA content of the oail, turning it into soaps. These soaps drop out of the process as a by-
product, joining the so-called "glycerine layer" at the bottom.

The basic lye quantity used in transesterification acts as a catalyst, not a neutraliser. Lye
attacks ester bonds, breaking the bond, and the alcohol drops off, leaving an open-ended fatty
acid chain. With glycerides the alcohol that drops off is glycerine. The affinity of the replacement
methanol or ethanol for the resulting open bond is strong enough to prevent the glycerine
reattaching to the fatty acid.

This is also why it is critical that a minimal amount of lye is used, as lye will continue to attack
ester bonds, even those of biodiesel. Too much lye will break the biodiesel ester bonds; some
of the broken bonds will mate with the lye and form excess soap, and others will match up with
a water molecule to form FFAs, which dissolve back into the biodiesel resulting in a poor quality
biodiesel. FFAs can corrode fuel injection equipment, cause filter plugging and the build-up of
sediments on fuel injection parts.

Production methods

Biodiesel can be produced using a variety of production methods or esterification technologies.
The list includes the batch process; supercritical process; the McGyan process; ultra- and high-
shear in-line reactors and the ultrasonic-reactor method and many others. Of these methods,
only the batch process is applicable to home brewing of biodiesel.

With the batch process, the WVO is filtered and preprocessed to remove water and
contaminants. If free fatty acids are present, they can be treated in two ways. Titration could be
done to determine the extra amount of catalyst needed or it could be transformed into ester
using the esterification process. There are two types of batch process employed in biodiesel
home processing, the single-stage process and the two-stage process. The single stage
employs titration to determine the extra amount of lye needed to neutralise the FFA while the
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two-stage process employs esterification wherein the FFAs are transformed into ester and then
converted with the other esters into biodiesel using transesterification process. The batch
process could be summarised as follows:

e Preparation: WVO may contain some food debris, water and FFAs. Food debris can be
removed by filtering. Care must be taken to monitor the amount of water and FFAs in the
incoming biolipid (oil or fat). If the free fatty acid level or water level is too high it may
cause problems with soap formation (saponification) and the separation of the glycerine
by-product downstream. In the case of single stage process, this problem could be
solved by titration. In the case of two-stage process, this could be solved by
esterification which is actually the stage 1 of the process.

o Catalyst is dissolved in the alcohol using a standard agitator or mixer. Take note that the
catalyst is hygroscopic, hence, care must be taken to ensure that it does not absorb
moisture from the air.

e The alcohol/catalyst mix is then charged into a closed reaction vessel and the biolipid
(vegetable or animal oil or fat) is added. The system from here on is totally closed to the
atmosphere to prevent the loss of alcohol.

The reaction mix is kept at 45 to 55°C to speed up the reaction. The alcohol boils at
around 65°C. The solution is stirred for 15 to 20 minutes then let it settle for 12 to 24
hours.

o After settling, the biodiesel will stay at the top while the glycerine settles at the bottom.
The glycerine phase is much more dense than biodiesel phase and the two can be
gravity separated with glycerine simply drawn off the bottom of the settling vessel.

e Once the glycerine and biodiesel phases have been separated, the excess alcohol in
each phase is removed with a flash evaporation process or by distillation and is re-used.
Care must be taken to ensure no water accumulates in the recovered alcohol stream.

e The glycerine by-product contains unused catalyst and soaps that are neutralised with
an acid and sent to storage as crude glycerine.

e Once separated from the glycerine, the biodiesel is sometimes purified by washing
gently with warm water to remove residual catalyst or soaps, dried, and sent to storage.
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Figure 5.1: Schematic diagram of biodiesel production using new oil, single stage

process

Figure 5.1 illustrates biodiesel production using new oil, single stage process. Because new oll
is used, it is assumed that the oil is clean with no food debris to filter. Water content and FFAs
are negligible; hence, titration is not necessary.
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Figure 5.2: Schematic diagram of biodiesel production using WVO, single stage
process

Figure 5.2 illustrates biodiesel production using waste vegetable oil, single stage process. WVO
contains food debris, some water and FFAs. Pre-processing of WVO is needed to remove some
food debris and water. Titration is also needed to determine the amount of extra lye needed to
neutralise FFAs. Refer to Chapter 7 for more information in preparing WVO.
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Figure 5.3: Schematic diagram of biodiesel production using WVO, 2 stage process
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Figure 5.3 illustrates biodiesel production using waste vegetable oil, 2-stage process. Just like
Figure 5.2 above, pre-processing of WVO is needed to ensure proper reaction of the reactants.
In stage 1, sulfuric acid is added to neutralise FFAs and then methanol is added to transform
neutralised FFAs to esters. Stage 2 downwards follows the process as shown in Figure 5.1 and
5.2, but with reduced amounts of methoxide. It should be noted that titration is not needed in
this process. However, titration might be needed if you wish to refine the glycerine byproduct.
Glycerine byproduct contains lye which needs to be neutralise. To neutralise it you need to
know how much lye was used in the process, and determining this amount will not be a problem
if titration was done in the first place.
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CHEMICALS FOR BIODIESEL PRODUCTION

The breaking up of vegetable oil and transforming it to esters and glycerine needs chemicals. It
should be noted that these chemicals are highly dangerous. Read Chapter 4 (Safety) first
before attempting to make your first biodiesel. Though these chemicals are dangerous, the
resulting biodiesel is non-toxic and biodegradable. These chemicals are dangerous, but with
proper handling and following strictly the safety precautions, the process could be simple and
safe.

Alcohol

Alcohol breaks down the vegetable oil into ester and glycerine. It is needed whether you use
new vegetable oil or waste vegetable oil. You can use either methanol, which makes methyl
esters, or ethanol which makes ethyl esters.

Methanol: Methanol is sometimes called methyl alcohol. Methanol is a poisonous chemical that
can blind you or kill you. It is more poisonous than ethanol. You don’t even have to drink it
because you can absorb it through the skin and you can breathe in the fumes. However, human
susceptibility to the acute effects of methanol intoxication is extremely variable. The minimum
dose of methanol causing permanent visual defects is unknown.

Authorities advise that swallowing up to 1.3 grams or 1.7 ml of methanol or inhaling methanol
vapour concentrations below 200 ppm should be harmless for most people. No severe effects
have been reported in humans of methanol vapour exposures well above 200 ppm.

Out of 1,601 methanol poisonings reported in the US in 1987 the death rate was 0.375%, or 1 in
267 cases. It might have been only 1 in more than a thousand cases because most cases
weren't reported. Most cases were caused by drinking badly made home-made spirits and this
has nothing to do with biodiesel production.

Methanol is readily biodegradable in the environment under both aerobic and anaerobic
conditions (with and without oxygen) in a wide variety of conditions. Generally 80% of methanol
in sewage systems is biodegraded within 5 days.

Methanol is of low toxicity to aquatic and terrestrial organisms and it is not bioaccumulated. (It's
toxic mainly to humans and monkeys.)

Environmental effects due to exposure to methanol are unlikely. Unless released in high
concentrations, methanol would not be expected to persist or bioaccumulate in the environment.
Low levels of release would not be expected to result in adverse environmental effects.

There are no reports of carcinogenic, genotoxic, reproductive or developmental effects in
humans due to methanol exposure. Its environmental effects if any are minimal and short-lived.

You will need 200ml of methanol per litre of vegetable oil (waste or new). Most methanol come
from fossil fuels.

You can usually get methanol from bulk liquid fuels distributors. With a bit of patience, most
people in most countries can manage to track down a source of methanol for a much lesser
price. For small amounts, you can use "DriGas" fuel antifreeze. Methanol is also sold in
supermarkets and chain stores as "stove fuel" for barbecues and fondues.
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There is no free methanol in washed biodiesel. All the national standards require washing.
According to US EPA studies methyl esters biodiesel is less toxic than table salt and more
biodegradable than sugar. It has none of the toxic or environmental hazards of fossil diesel fuel.

Most of the excess methanol used in the biodiesel process ends up in the glycerine by-product
layer, and the rest stays in the biodiesel. If you don't reclaim it for re-use the portion that's in the
biodiesel gets washed out when you wash the fuel, mostly with the first wash. The first wash-
water probably won't contain more than 5-6% methanol (as well as some sodium or potassium
lye and some soap).

Ethanol: Ethanol is sometimes called ethyl alcohol. Like methanol, it is also poisonous, with
methanol being more poisonous. But they are not dangerous if you work carefully and safely.

Most ethanol is plant-based and you can distill it yourself if you want to. But the biodiesel
process using ethanol is more difficult than with methanol.

Lye

Lye is a type of chemical compound that propels the transesterification process faster. It is a
catalyst that helps alcohol does its job. You will need lye catalyst whether you use new or waste
vegetable oil. The lye can be either potassium hydroxide (KOH) or sodium hydroxide (caustic
soda, NaOH).

NaOH is often easier to get and cheaper but more difficult to use because it takes longer time to
dissolve it in alcohol.

KOH is easier to use, and it does a better job. Experienced biodieselers making good-quality
fuel usually use KOH, and so do the commercial producers. KOH will produce potash fertiliser
as a by-product of the biodiesel process. You will need 1.4 times more KOH compared to NaOH.

You can get both KOH and NaOH from soapmakers suppliers and from chemicals suppliers or
from hardware stores.

NaOH is used as drain-cleaner and you can get it from hardware stores. It has to be pure NaOH.

Lye (both NaOH and KOH) is dangerous, don't get it on your skin or in your eyes, don't breathe
any fumes, keep the whole process away from food, and right away from children. Lye reacts
with aluminium, tin and zinc. Use HDPE (High-Density Polyethylene), glass, enamel or stainless
steel containers.

Lye is very hygroscopic. It will easily absorb water moisture from the air. Water interferes with
the biodiesel reaction, producing a poor quality biodiesel. You need to be quick when measuring
out the lye. If possible make the measuring and weighing inside a closed plastic bag. You need
to improvise some ways and means to the weighing and measuring weather-tight.

Lye also absorbs carbon dioxide from the atmosphere and becomes carbonated if not stored
properly. Carbonated lye is chalky white, fresh lye is almost translucent.

NaOH must be at least 97% pure, use exactly 3.5 grams per litre of new oil. KOH must be at
least 85% pure to give satisfactory result. If you are using KOH, follow the following:

99% pure KOH 4.91 grams per litre of new oil
92% pure KOH 5.33 grams per litre of new oil
90% pure KOH 5.45 grams per litre of new oil
85% pure KOH 5.78 grams per litre of new oil
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These amounts of NaOH and KOH are in case you are using new vegetable oil. In the case of
waste vegetable oil, you will need extra amount of lye to take care of more free fatty acids. This
extra amount of lye will be determined by titration. Just add the titration amount to the above
figures (don’t confuse yourself adding ml to grams, that’s the way it works, just follow it).

You can use either KOH solution or NaOH solution for titration. Unlike NaOH, your KOH
probably won't be pure, but as long as you use the same strength of KOH for both the titration
solution and the reaction it won't make any difference.

Fresh cooking oil contains a standardised amount of Free Fatty Acids (FFAs), which can slow or
stop the transesterification process. The lye is alkaline and neutralises the FFA by turning it into
soap, which drops out with the glycerine layer, and with 3.5 grams of NaOH per litre of oil
there's enough left over to catalyse the biodiesel reaction. Used cooking oil (WVO) needs more
lye than new oil, not to serve as the catalyst but to neutralise the extra FFAs formed in cooking
the oil.

However, too much lye will make extra soap, with very alkaline biodiesel that's difficult to wash,
with loss of production, or it can ruin the reaction when the ratio of soap to biodiesel reaches a
point where the whole batch turns into "glop soap". Too little lye will mean some of the oil is left
unreacted.

Isopropanol
Isopropanol is needed for titration. Isopropanol is available from chemicals suppliers.
Phenolphthalein

Titration involves checking pH. In the absence of a pH metre or litmus paper, you can use
phenolphthalein indicator. Phenolphthalein is an acid-base indicator that's colourless in acid and
red in base. Phenolphthalein lasts about a year. It's sensitive to light so store it in a cool, dark
place. You can get it from chemicals suppliers.

Methoxide

Methoxide is what you will get if you mix methanol and sodium hydroxide or potassium
hydroxide. Mixing lye with methanol creates an exothermic reaction, generating heat. It must be
thoroughly mixed before you use it, with all the lye dissolved.

Take full safety precautions when working with methanol and lye. Methanol and lye are two
dangerous substances. When mixed together they will create an even more dangerous stuff.
You have to improvise some ways and means to make the process more simple and safe.

Use a tough, thick, container made of HDPE (High-density Polyethylene), with a screw-on lid.
Measure out the methanol into the container. Add the required amount of lye. If you're doing
large quantities, add it bit by bit rather than all at once, give the container a swirl in between
(replace stopper and lid first). Swirl it about from side to side rather than shaking it up and down.
Once it's all added, replace the stopper and the lid, and swirl the mixture about for a few
seconds. Then let it stand. Do that a few more times, every few hours or so until all lye is
dissolved. It will be thoroughly dissolved in 24 hours, or maybe a bit longer. Don’t use it until all
the lye is thoroughly dissolved. If you use a white translucent HDPE container you can see any
undissolved lye at the bottom of the container.

Potassium hydroxide (KOH) dissolves in methanol much faster than NaOH, sodium hydroxide. It
can be ready in as little as 10 minutes.
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Stock methoxide solution is very useful for making test batches. You also have the option of
buying Sodium Methoxide from the supplier if this available in your area. Rather than measuring
tiny amounts of lye for each test batch, make a stock solution using one litre of methanol and 50
grams of lye. Then you can dilute quantities of the stock solution to whatever strength each test
batch requires.

Example:

If titration was, say, 3 ml, you'll need 3 + 3.5 grams of NaOH lye per litre of WVO. You will also
need 200 ml of methanol at 20%.

Your stock methoxide solution contains 1 gram of lye for every 20 ml (1000/50). Since you need
6.5 grams of lye per litre of WVO, measure 130 ml (20x6.5) of stock solution to cover all your lye
requirements per litre of WVO. Since you need 200ml of methanol per litre of WVO, you’ll only
have to top it up with 70 ml of methanol.

Once mixed, methoxide won't last forever, but it's good for a few weeks.
Sulfuric Acid (H2SO,)

Sulfuric acid, is a strong mineral acid. It is soluble in water at all concentrations. Sulfuric acid
has many applications, and is one of the top products of the chemical industry. Principal uses
include ore processing, fertilizer manufacturing, oil refining, wastewater processing, and
chemical synthesis.

Although nearly 100% sulfuric acid can be made, this loses SO; at the boiling point to produce
98.3% acid. The 98% grade (18M) is more stable in storage, and is the usual form of what is
described as concentrated sulfuric acid. Other concentrations are used for different purposes.
Some common concentrations are

10%, dilute sulfuric acid for laboratory use,
33.5%, battery acid (used in lead-acid batteries),
62.18%, chamber or fertilizer acid,

77.67%, tower or Glover acid,

98%, concentrated acid.

The hydration reaction of sulfuric acid is highly exothermic. If water is added to the concentrated
sulfuric acid, it can react, boil and spit dangerously. One should always add the acid to the
water rather than the water to the acid. The necessity for this safety precaution is due to the
relative densities of these two liquids. Water is less dense than sulfuric acid, meaning water will
tend to float on top of this acid.

With biodiesel production, always add sulfuric acid to the oil rather than the other way around.
Use at least 95% pure sulfuric acid.

Phosphoric acid (H3PO4)

Phosphoric acid is a mineral (inorganic) acid having the chemical formula H;PO4. Pure 75-
85% aqueous solutions (the most common) are clear, colourless, odourless, non-volatile, rather
viscous, syrupy liquids, but still pourable. Phosphoric acid is very commonly used as an
aqueous solution of 85% phosphoric acid. Because it is a concentrated acid, an 85% solution
can be corrosive, although nontoxic when diluted.

Melting point — 41 °C

Boiling point — 158 °C

Specific gravity — 1.69
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Vapour density — 3.4
Non-flamable

Phosphoric acid is essential in the body organism as the constituent of bones and teeth as well
as in many metabolic processes of carbohydrate, fat and protein. Phosphoric acid is abundant
in natural foods as the form of free phosphoric acid itself or as the mineral salts (potassium,
sodium or calcium). Phosphoric acid is used to acidify foods and beverages. But the continuous
and excessive absorption of beverages particularly Coca Cola and Pepsi Cola which contain
large amount of phosphoric acid should be limited. Phosphate excretion takes place in the form
of calcium phosphate. The excessive amounts of phosphoric acid in the body may cause
calcium deficiency which causes poor teeth and weak bone density (osteoporosis). Phosphoric
acid is used in pharmaceutical preparations as a solvent and as a gastric acidifier orally.

Most phosphoric acid is used in the production of fertilizers. Phosphorus is one of the elements
essential for plant growth. Organic phosphates are the compounds which provide the energy for
most of the chemical reactions that occur in living cells. Therefore, enriching soils with
phosphate fertilizers enhances plant growth.

Increasing the phosphate concentration in surface waters also enhances the growth of aquatic
plant life. Run-off from fertilized farm lands can stimulate plant growth in lakes and streams.
Waste water that contains phosphates from detergents can have the same effect.

It is also used in making electrolytes, electroplating and derusting solutions. It is used in the
manufacture of industrial cleaning products, other inorganic and organic phosphoric chemicals,
foundry resins, paints, enamels and refractory, antifreeze productions, and textile process
materials. It is used in water treatment. Food grade phosphoric acid is used; as a acidulation in
soft drink (particularly cola); ph control in imitation jellies; nutrient in production of yeast; bacteria
growth control in selected processed foods; flocculating agent for clarification of sugar juices
after liming process.

Phosphoric acid is also used in dentistry and orthodontics as an etching solution, to clean and
roughen the surfaces of teeth where dental appliances or fillings will be placed. This acid is also
used in teeth whiteners to eliminate any plaque that may be on your teeth.

In biodiesel production, adding phosphoric acid (H;PO,) converts the soap back to FFAs and
separates it all into three distinct layers, with catalyst-phosphorus on the bottom, glycerine-
methanol in the middle, and FFAs on the top.

CONTENTS
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PREPARING WVO

Waste vegetable oil (WVO) contains variable amounts of charred food debris, suspended water
and free fatty acids. If you are using WVO instead of new oil, it is necessary to have it
undergone pre-processing to remove these impurities. The presence of water causes the
triglycerides to hydrolyze to give salts of the fatty acids instead of undergoing transesterification
to give biodiesel. Free fatty acids also will react with lye, thus reducing the amount of lye
available for transesterification.

Different restaurants have different cooking methods, hence, different impurities, different water
contents and different amount of FFAs. To save time and resources, it is necessary that you
don’t combine them until you do preliminary testing to determine the amounts of these impurities.
You may then combine those WVOs not needing pre-treatment and vice versa.

Removing suspended water

Before you mix WVO from different sources you should filter them first and checked them for
water content. As stated above different restaurants have different cooking methods and food
requirements. Some WVO might contain water, some might not. You will save time and energy
if you treat only those WVO which need treatment. You may combine those needing treatment
and those that are not. Here’s how it is done:

1. Let the WVO from different sources settle for at least 12 hours before testing for water
content. To test for water content; heat half a litre or so of the oil in a saucepan on the
stove. Monitor the temperature with a thermometer. If there's water in it, it will start to
produce crackling or popping sounds by 50°C or so. If it's still not crackling by 60°C there's
no need to dewater it. Test the WVO from different sources before combining them.

2. Make sure you didn’t disturb the WVO in their respective containers. For those WVO
which does not need water content treatment, transfer the upper 90% (filtering at the same
time) to your WVO storage, ready for further processing.

3. Combine the remaining 10% from step 2 to the batches of WVO which need water content
treatment. Heat the WVO to 60%, maintain the temperature for 15 minutes. Remove from
heat, then let it settle for 12 hours. Then remove the top 90% (filtering at the same time)
and combine it to the tested WVO in step 2, ready for further processing.

4.  For the remaining 10% of WVO from step 3, raise the temperature to 100°C, hold it there
and allow any water to boil off. Stir the WVO occasionally to avoid steam pockets forming
below the oil and exploding, splashing hot oil out of the container. When boiling slows,
raise the temperature to 130°C for 10 minutes. Remove heat, allow it to cool and combine
it to the 90% in step 3, ready for further processing.

Titration

Make sure you are wearing all of your protective gear: goggles, gloves, apron and shoes. See
Chapter 4 “Safety”.

For processing used olil, it's essential to titrate the oil to determine the Free Fatty Acid (FFA)
content and calculate how much extra lye will be required to neutralise it.

If you are souring WVO from many different restaurants, you may mix them together in a large
container so that you will only make single titration and single trial batch. This could be done
after you have tested them for water content and de-water them. You may make several
titrations and several trial batches but you only use one reliable result.
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Titration involves determining the pH, the acid-alkaline level of the oil. PH7 is neutral, lower
values are increasingly acidic while higher than 7 is alkaline. An electronic pH metre is best, but
you can also use pH test strips (or litmus paper), or, better than test strips, phenolphthalein
solution. Phenolphthalein lasts about a year. It's sensitive to light so store it in a cool, dark place.

Titration is the most difficult step in the process of making biodiesel, and the most critical. Make
your titration as accurate as possible. Here’s how it is done:

a. Dissolve 1 gm of lye (KOH or NaOH) in 1 litre of distilled water to make 0.1% w/v lye
solution (weight-to-volume). Make sure it dissolves completely. This sample is then
used as a reference tester for the titration process. It's important not to let the sample
get contaminated. It can be used for many titrations.

b. In a smaller beaker, dissolve 1 ml of dewatered WVO with 10 ml of pure isopropyl
alcohol. Warm the beaker gently by standing it in hot water, stir until all the oil
dissolves in the alcohol and turns clear.

c. Add 2 drops of phenolphthalein solution. Ignore this step if you are using pH metre.

d. Using a graduated syringe add 0.1% lye solution drop by drop to the oil-alcohol-
phenolphthalein mixture, stirring all the time. It might turn a bit cloudy, keep stirring.
Keep on carefully adding the lye solution until the mixture just starts to turn pink
(magenta) and stays that way for 15 seconds or if the pH metre reads 8 to 9.

e. Take the number of millilitres of 0.1% lye solution you used and add the basic
amount of lye needed to process fresh oil, 3.50 grams for NaOH or 4.91 grams for
(pure) KOH. This is the number of grams of lye you'll need per litre of used oil. Don't
worry that you seem to be adding millilitres to grams, that's the way it works. For
example if you are using NaOH lye, the result of your titration is 3.5ml and you want
to process 150 litres of WVO, you will need 1050 grams (150 x 7) of NaOH lye.

What has been outlined above is the basic process of titration. It looks so simple but measuring
1 gram of lye or 1ml of WVO is not very simple. The lesser the amount you are measuring, the
bigger the error. But there’s a way of doing it more accurate. In the case of lye solution, mix 5
grams of lye with 500ml of distilled water to make a stock solution. Before titration measure out
5 ml of the stock solution, add 45ml of distilled water. This makes a 0.1% w/v lye solution.

In the case of oil-isopropyl alcohol solution, mix 4 ml of oil in 40 ml of isopropyl alcohol in a
glass beaker. Warm the mixture gently by standing the beaker in hot water, stir until all the oil
dissolves and it becomes a clear mixture. Then titrate as usual, measuring millilitres of stock
solution used. When it reaches pH8.5 count up the number of millilitres used as usual; and then
divide it by 4. This will give a much more precise result.

To facilitate the learning process, you will have to start with waste vegetable oil of better quality
first. You should avoid poor-quality oil for early test-batches. You should use oil that titrates at 2
to 3ml of 0.1% lye solution. Leave overcooked oils with high titration levels for later when you
have gained more experience.

Satisfactory results mean that you get a good, clear separation, that it settles well, leaving a
clear product with not too much soap formation, a good production rate, and, most important,
that it washes easily without frothing.

Deacidifying WVO

WVO contains variable amounts of free fatty acids (FFAs). FFAs interfere with the biodiesel
process by reacting with the lye to form soap. We do titration to determine the amount of FFAs
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present in the WVO. If the WVO contains too much FFAs, say, more than 4ml titration, we may
deacidify it. The process simply involves removing or neutralizing the FFAs in advance of
transesterification.

There are two ways to deacidify WVO. The first involves using an acid catalyst and the second
uses a base catalyst. The base catalyst converts FFAs into soap while the acid catalyst coverts
FFAs into esters which can further be converted into biodiesel.

1. Acid Catalysis

Measure the WVO to be processed and put in the reactor. Pre-heat it to 35°C. Measure 0.08
litre of methanol per litre of WVO and add it to the heated oil. Use only 99%+ methanol. Mix it
for 5 minutes. The mixture will become murky because of solvent change. For each litre of WVO,
add 1ml of 95% sulfuric acid. Use a graduated eye dropper, a graduated syringe or a pipette.
Take extra care when handling concentrated sulfuric acid. Mix gently while keeping the
temperature at 35°C. Maintain the temperature for 1 hour then stop heating but continue stirring.
Stir the mixture for another hour (or a total of 2 hours). Then let it set for at least 8 hours.

The process transforms FFAs into esters which is then transformed into biodiesel in the
succeeding stages, hence no need to separate them.

2. Base Catalysis

Mix NaOH with 40ml of water per litre of WVO. Use the amount of NaOH according to your
titration result. For example, if titration result is 4.5ml, you measure 8 grams (3.5+4.5) of NaOH
for every litre of WVO. It gets hot. Use a stainless steel or HDPE container. Mix it by stirring
gently, not shaking up and down. This is very corrosive stuff, take full safety precautions, have
running water handy.

When the NaOH is fully dissolved add the solution to the oil at room temperature. Stir gently and
thoroughly using a mechanical mixer until fully mixed. Let it settle overnight. This leaves
soapstock at the bottom. The water stays with the soapstock. Filter to remove the soapstock.

You may now process the pre-treated WVO as if it is new oil, using 3.5 grams NaOH per litre of
oil, and 20% methanol. No need for titration.

You can add the soapstock to the glycerine layer after separation for further treatment. See
Chapter 12 “Glycerine”.

CONTENTS
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METHYL ESTERS FOR BEGINNERS

Making biodiesel at home is easy, everybody can do it. Your diesel engine will run better and
last longer on your home-made fuel, plus you don’t have to worry about high fuel prices. It's
much cleaner, better for the environment and your health. You can make it from fresh vegetable
oil, or from waste vegetable oil (WVO) you can obtain from restaurants. If you make it from
WVO it's not only cheap but you'll be recycling a troublesome waste product.

To make biodiesel fuel efficiently from used vegetable oils and animal fats we have to avoid one
major problem: soap formation. Soap is formed during base-catalyzed transesterification (using
lye) when sodium ions combine with free fatty acids present in waste (and some fresh)
vegetable oils and animal fats. The soaps diminish the yield because they bond the methyl
esters to water. The bonded esters get washed out at the washing stage but make water
separation more difficult and increase water consumption.

The process

Vegetable oil and animal fats are triglycerides, which means, containing glycerol and fatty acid
radicals. The biodiesel process involves breaking down the oil. This is done by adding it with lye
and alcohol, turning oils and fats into esters, separating out the glycerine. The glycerine sinks to
the bottom and the biodiesel or ester floats on top and can be siphoned off. Ester is the product
which we commonly called biodiesel. The process is called transesterification, which substitutes
alcohol for the glycerine in a chemical reaction, using lye as a catalyst.

We can use either methanol or ethanol as reactant. The end product will be called “Methyl
Esters” if we use methanol, otherwise, it will be called “Ethyl Esters”. This chapter will deal
mainly with methyl esters.

Making biodiesel at home is simple. To make good quality biodiesel we need to understand
exactly how the process works. Waste vegetable oils contain free fatty acids (FFA) of varying
quantity, depending on the cooking temperatures and how long it's been heated. It is different
from fatty acids in the sense that it is free, not bonded. It will react with lye to form soap. The
amount of lye needed for complete reaction is therefore become deficient, resulting to
incomplete reaction. The presence of un-reacted fatty acids in the finished product degrades its
quality. The process therefore involves mainly of converting as much as possible free fatty acids
into glycerine, and proper washing of biodiesel product. The first is done by determining the
exact amount of lye needed in the reaction.

To gain solid understanding of how the process works, it is necessary to start with fresh unused
oil, not with WVO. This will form part of your basic knowledge in biodiesel making. Using waste
vegetable oil will be similar, except that you will need more lye. It will be the determination of the
amount of the additional lye that will pose a challenge. But once you've mastered it, everything
will just be fine. The process of mastering things always starts from the basics. Start by making
a small, 1-litre test batch of biodiesel using fresh new oil before turning to waste vegetable oil
and big batches.

Learn one step at a time. It's all quite simple really, very few biodiesel home brewers are
chemists or technicians, there's nothing a layman can't understand, and do. But there is a lot to
learn. You'll find everything you need to know right in this book. We've tried to make it easy for
you. You start off with the simplest process that has the best chance of success and move on
step by step in a logical progression, adding more advanced features as you go on.
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Know how it works

Alcohol: Alcohol breaks down the vegetable oil into ester and glycerine. It is needed whether
you use new vegetable oil or waste vegetable oil. You can use either methanol, which makes
methyl esters, or ethanol which makes ethyl esters. In this chapter we will be using methanol.
You will need 200ml of methanol per litre of vegetable oil (waste or new).

Lye: Lye is a type of chemical compound that propels the transesterification process faster. It is
a catalyst that helps alcohol does its job. You will need lye catalyst whether you use new or
waste vegetable oil. The lye can be either potassium hydroxide (KOH) or sodium hydroxide
(caustic soda, NaOH).

NaOH is often easier to get and cheaper but more difficult to use.

KOH is easier to use, and it does a better job. Experienced biodieselers making good-quality
fuel usually use KOH, and so do the commercial producers. KOH will produce potash fertilizer
as a by-product of the biodiesel process. You will need 1.4 times more KOH compared to NaOH.

Refer to Chapter 6 for more information.

Titration: Titration is the process of determining the amount of additional lye needed in
transesterification.

Refer to Chapter 7 for more information.
Experiment #1

This will be your first ever attempt to make biodiesel. You may repeat this step several times to
get yourself acquainted with the process. Make everything according to the book. Make a
journal handy and record everything you intend to do including what you have observed. Since
this is your first biodiesel, you will be using new vegetable oil; hence, you will not be doing any
titration.

The purpose of this step is for you to understand and familiarise with the basic process of
transesterification. You will also learn where to get the chemicals needed. Notice that we specify
the type of containers. The process involves chemical reaction which gives off heat. Some
materials (aluminum, low density plastics, etc.) are just not practical.

Here are the ingredients and tools you need:

1 litre of new vegetable oil from the supermarket

e 200 ml of methanol, 99+% pure

lye catalyst -- either potassium hydroxide (KOH) or sodium hydroxide
(NaOH) . 3.5 grams NaOH or 5.78 grams KOH.

scale accurate to 0.1 grams, preferably less -- 0.01 grams is best
measuring beakers for methanol and oil

1/2 - litre translucent white HDPE container with screw-on cap

2 funnels to fit the HDPE container

2-litre PET bottle (water or soft-drinks bottle) for settling

2-litre PET bottles for washing

1/2-litre PET bottle for quality testing

thermometer

Blender

pH metre
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Make sure that all equipment is clean and dry. Do the entire process properly and safely. Read
and understand “Safety” (Chapter 4) first before proceeding.

Mixing the methoxide: Measure out 200ml of methanol and pour it into the half-litre HDPE
container via the funnel. Make sure you minimise exposure of methanol to the air as it quickly
absorbs water. Do it quickly and replace the lid of the methanol container tightly. Work at an
ordinary room temperature and keep it at arm's length. Don’t expose yourself to fumes. Make
sure there is ready running water.

Carefully add the lye to the HDPE container via the second funnel. Replace the cap and screw it
tightly. Shake the container a few times. Swirl it round gently, rather than shaking it up and
down vigorously. The mixture gets hot from the reaction. Swirl it thoroughly until the lye is
completely dissolved. KOH dissolves faster than NaOH. The resulting solution will be sodium
methoxide or potassium methoxide. As soon as the liquid is clear with no undissolved particles
you can begin the process.

The more you swirl the container the faster the lye will dissolve. With NaOH it can take from
overnight to as little as half-an-hour with lots of swirling. Wait for all the lye to dissolve. Mixing
KOH is much faster; it dissolves in the methanol more easily than NaOH and can be ready for
use in 10 minutes.

Treat methoxide with extreme caution. Avoid inhaling any vapours. If any methoxide gets
splashed on your skin, it will burn you without your feeling it. Wash immediately with lots of
water. Always have a hose running when working with methoxide. Methoxide is also very
corrosive to paints. Lye reacts with aluminum, tin and zinc. Use glass, enamel or stainless steel
containers.

The part of the process where it's vital to keep all water out of the reaction is when making the
methoxide. Keep the blender and all utensils the lye comes in contact with as dry as possible.
The chances of a good clean splitting of esters from glycerine with little soap by-product are
much better if water is completely kept out.

Mixing the ingredients: Make sure the blender you use in biodiesel processing will not be
used in food processing again. Check that the blender seals are in good order. Make sure all
parts of the blender are clean and dry and that the blender components are tightly fitted.

Pre-heat the oil to 55°C and pour it into the blender. With the blender still switched off, carefully
pour the prepared methoxide from the HDPE container into the oil. Secure the blender lid tightly
and switch on. Lower speeds should be enough. Mix for 15 to 20 minutes.

Settling: As soon as the process is completed, pour the mixture from the blender into the 2-litre
PET bottle for settling and screw on the lid tightly. Take note that biodiesel is also hygroscopic.
Cover it tightly and allow to settle for 12-24 hours.

Darker-coloured glycerine by-product will collect at the bottom of the bottle, with a clear line of
separation from the pale liquid above, which is the biodiesel. The biodiesel varies somewhat in
colour according to the oil used (and so does the by-product layer at the bottom) but usually it's
pale and yellowish.

Carefully decant the top layer of biodiesel into a clean jar or PET bottle, taking care not to get
any of the glycerine layer mixed up with the biodiesel. If you do, re-settle and try again.

Quality test: Put 100 ml of unwashed biodiesel in a half-litre glass jar or PET bottle. Add 150 ml

of water screw the lid on tight and shake it up and down vigorously for 10 seconds or more.
Then let it settle. The biodiesel should separate from the water in half an hour or less, with
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amber biodiesel on top and milky water below. This is quality fuel, a completed product with
minimal contaminants. Proceed to washing the biodiesel.

But if it turns into something that looks milky and won't separate, or if it only separates very
slowly, with a creamy white layer sandwiched between water and biodiesel, it's not quality fuel
and your process needs improvement.

Possible sources of error include:

1. You might have used too much lye and made excess soap. You should be very
careful in measuring the lye next time.

2. Poor conversion has left you with half-processed mono and diglycerides, fuel
contaminants that act as emulsifiers. Try either using more methanol, better agitation,
longer processing time or better temperature control

3. Or it could be both too much lye and poor conversion.

Whichever, you're headed for washing problems. You might get away with washing but you'll
still be left with poor-quality fuel with contaminants that can cause engine damage in the long
run.

The best remedy will be to reprocess your biodiesel. Restart from the beginning as if using new
oil, but use only 100ml of methanol per litre of failed fuel.

Washing: If it passes the quality test then wash the rest of the biodiesel using the 2-litre PET
bottle. Put biodiesel in the PET bottle, including the one used in quality testing (including the
water), add 350ml of tap water, and then shake it up and down vigorously for ten seconds or
more. Allow to settle for two hours between washing. Check the pH of the water. Remove the
water, doing it carefully not to include the biodiesel. Add 500ml of tap water and repeat the
process above, until the pH of water reaches 7 or the same with that of tap water.

Drying: When it's clear (not colourless but translucent) it's dry and ready to use. It might clear
quickly, or it might take a few days or up to a week. If you're in a hurry, heat it gently to 48°C
and allow to cool. Your biodiesel is now ready to use.

You have just made high-quality diesel fuel, but it's only 1 litre. Considering that you will be
using waste vegetable oil, this will just be your starting point for bigger things. However, you
might consider extracting oil yourself from some raw materials, say, jatrupha or coconut. Then
you can use exactly the same process as detailed here.

Experiment #2

This will be your first ever attempt to make biodiesel using waste vegetable oil. Again, you may
repeat this step several times to gain mastery of the process. Even if your experience has
already built up, you will still be doing this step from time to time as a trial or test batch. As in
experiment number 1, make everything according to the book. Make a journal handy and record
everything you intend to do including what you have observed. You will be doing titration for the
first time. Make sure to do it right the first time.

You've learned in the previous experiment where to get the chemicals. Here you will learn
where to get waste vegetable oil. It is a waste matter. Restaurants are paying a fortune to
dispose it. You should be able to get it for free. Best sources are fast food restaurants.
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Aside from the ones needed for titration, you will be using the same tools and materials as in
experiment number 1. Learn how to improvise to make the process more simple and safe. Here
are the ingredients and tools you need:

1 litre of waste vegetable oil

200ml of methanol, 99+% pure

lye catalyst -- either potassium hydroxide (KOH) or sodium hydroxide (NaOH)
scale accurate to 0.1 grams, preferably less -- 0.01 grams is best
measuring beakers for methanol and oil

1/2 -litre translucent white HDPE containers (with screw-on cap)
2 funnels to fit the HDPE container

2-litre PET bottle (water or soft-drinks bottle) for settling

2-litre PET bottles for washing

1/2-litre PET bottle for quality testing

thermometer

Blender

Syringes

pH metre or phenolphthalein solution

Filter

Pure isopropyl alcohol for titration

Make sure that all equipment is clean and dry. Do the entire process properly and safely. Read
and understand “Safety” (Chapter 4) first before proceeding.

Preparing the oil: WVO contains bits of pieces of food. It could also contain water. Water in
the oil will interfere with the lye, especially if you use too much lye. It will slow down the reaction
and cause saponication, and you'll end up with jelly. The less water in the WVO the better.

Test first for water content, heat the WVO in a saucepan on the stove and monitor the
temperature with a thermometer. If there's water in it, it will start to produce crackling or popping
sounds by 50°C or so. If it's still not crackling by 60°C there's no need to dewater it.

If it crackles, raise the temperature to 100°C, hold it there and allow any water to boil off. Stir the
WVO occasionally to avoid steam pockets forming below the oil and exploding, splashing hot oil
out of the container. When boiling slows, raise the temperature to 130°C for 10 minutes.
Remove heat and allow to cool. Then filter it through a fine mesh filter to remove bits of pieces
of food. Use a double layer of cheesecloth in a funnel, or a restaurant or canteen-type coffee
filter. Measure 1 litre for the process.

Take note that this WVO preparation does not consider neutralizing the FFAs.

Titration: Waste vegetable oils contain Free Fatty Acid (FFA). FFAs are formed in cooking the
oil, the longer and hotter the oil has been cooked the more FFAs it will contain. FFAs interfere
with the transesterification process for making biodiesel. With waste oil you have to use more
lye catalyst to neutralise the FFAs. The extra lye turns the FFAs into soap which drops out of
the reaction along with the glycerine by-product.

Refer to Chapter 7 for further details of doing it.

Mixing methoxide: Proceed as with new oil with quantity of lye as measured according to the
results of titration. Mix the lye with the 200ml of methanol in a strong, heatproof glass bottle with
a narrow neck to prevent splashing. Use closed containers for mixing methoxide. Take full
safety precautions when working with methoxide, have a source of running water handy. It will
get slightly hotter and take a little longer to mix as there's more lye this time. Make sure the lye
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is completely dissolved in the methanol. Treat methoxide with extreme caution. See experiment
number 1.

Mixing the ingredients: Use the same blender you used in experiment number 1.

Check the temperature of your 1 litre WVO. The temperature should be around 45 to 55°C so it
will mix better. Don't let it get too hot or the methanol will evaporate. Methanol boils at 65°C.
Blenders are very thorough at mixing the ingredients so heating is not as critical.

Add carefully the methoxide to the heated oil then start the blender. Blender batches need only
be run for about 15-20 minutes for mixing to be completed before switching off. The settling
takes some time to complete. The solution can be poured from the blender into another
container right after switching off the blender.

Settling, quality test, washing and drying: Let it settle for 12 to 24 hours. Remove the newly-
made biodiesel, leaving the glycerine by-product. Make sure no glycerine is included in the
processed biodiesel.

Proceed with quality test, washing and drying as with new vegetable oil (experiment number 1).
Problems do usually occur but mostly can be solved by making more accurate measurements.
Do the titration two to three times to get better results. Do everything you can to improve the
accuracy of your measurements so you get consistent results.

It is a good idea to do a few batches with varying amounts of lye. Later when checking results
one can choose the lye quantity that did the best job. When too much lye is used the result can
be some soap formation. When not enough lye is used the reaction does not go far enough so
some unreacted WVO will be mixed with the biodiesel and glycerine. This will form three levels
with biodiesel on top above unreacted WVO with glycerine on the bottom. If there is too much
water in the WVO it will form soaps and settle right above the glycerine forming a fourth level in
the container. This layer is not too easy to separate from the unreacted WVO and glycerine
layers.

Experiment # 3 (the same with experiment number 2 but using 20 litres WVO)

This will be your first ever attempt to do the real thing. As in experiments number 1 and 2, make
everything according to the book. Make a journal handy and record everything you intend to do
including what you have observed.

You've learned in experiment number 1 the basic process of making biodiesel. Then you made
your trial batch in experiments number 2. You will be using the results you obtained in
experiment number 2 here.

Preparing the oil: When you do your trial batch (experiment #2) you must have secured
enough quantity of WVO to include your requirements for experiment #3. Different restaurants
have different cooking methods, hence, different amounts of FFAs. If you are souring WVO from
many different restaurants, you may mix them together in a large container so that you will only
make single titration and single trial batch. You may make several titrations and several trial
batches but you only use one respective reliable result. You should be using the same batch of
WVO as in experiment #2 to avoid performing another titration.

Before you mix WVO from different sources you should filter them first and checked them for
water content. As stated above different restaurants have different cooking methods and food
requirements. Some WVO might contain water, some might not. You will save time and energy
if you treat only those WVO which need treatment. You may combine those needing treatment
and those that are not.
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Take note that WVO preparation for this experiment does not consider neutralising the FFAs.
Refer to Chapter 7 for further information in preparing the WVO.

Ingredients and Tools: You will be using similar tools as in experiment experiment #2, but
much bigger. Learn how to improvise to make the process more simple and safe. Here are the
ingredients and tools you need:

e 20 litres of prepared WVO

e 4 litres of methanol, 99+% pure

lye catalyst -- either potassium hydroxide (KOH) or sodium hydroxide (NaOH)
quantity depends on the result of titration

scale accurate to 0.1 grams, preferably less -- 0.01 grams is best
measuring equipment for methanol and oil

1 10-litre HDPE container, preferable with narrow neck for mixing methoxide
1 40-litre steel drum for processing and settling

2 40-litre HDPE drum for washing

1/2-litre PET bottle for quality testing

thermometer

Filter

Make sure that all equipment is clean and dry. Do the entire process properly and safely. Read
and understand “Safety” (Chapter 4) first before proceeding.

Titration: You will not be doing titration here. It is already done in experiment number 2.

Mixing methoxide: Proceed as with new oil with quantity of lye as measured according to the
results of titration. Mix the lye with the 4 litres of methanol (200ml per litre of WVO) in a 10-litre
strong, heatproof container with a narrow neck to prevent splashing. Use closed containers for
mixing methoxide. Take full safety precautions when working with methoxide, have a source of
running water handy. It will get slightly hotter and take a little longer to mix as there's more lye
this time. Make sure the lye is completely dissolved in the methanol.

Mixing the ingredients: The blender you used in experiment #2 and 3 might be too small for
this project. You need to improvise your own blender using a variable speed electric drill. Or you
may use a small pump (aquarium air pump, etc.) to let the mixture circulate by draining it from
the bottom of the reactor and then pumping it back to the reactor through the top.

Warm the 20 litres of prepared WVO in a 40-litre steel drum to about 45 to 55°C to thin it so it
will mix better. Don't let it get too hot or the methanol will evaporate. Methanol boils at 65°C.

Improvise a jig (wood or steel) with a portable vice clamped to it holding a power drill fitted with
a paint mixer to stir the contents of the drum. Make sure that the drum can be closed. You can
do this by making a hole in the drum cover in such a way that the rod of the stirrer can pass
through.

Add carefully the methoxide to the heated oil then start stirring. Keep stirring for an hour
keeping the temperature within the range of 45 to 55°C then let it settle for 12 to 24 hours.

Settling and separation: The methyl esters (biodiesel) will be floating on top while the denser
glycerine will have congealed on the bottom of the container forming a gelatinous mass. Siphon
off newly processed biodiesel using a clear hose, leaving glycerine by-product in the bottom of
the drum. Make sure no glycerine is included in the processed biodiesel.

An alternative method is to reheat the reactants to around 40°C making sure they don’t re-mix.
Drain the reactants out of the bottom of the container through a transparent hose. The semi-
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liquid glycerine has a dark brown colour; the biodiesel is honey-coloured. Keep watch on what
flows through the tube. When the lighter-coloured biodiesel appears divert it to a separate
container. The little amount of biodiesel that goes with the glycerine can be retrieved later once
the glycerine has hardened or thickened. Sometimes it will solidify, sometimes not.

Quality test: Proceed with quality test as in experiment #1. Problems do usually occur but
mostly can be solved by making more accurate measurements. Do the titration two to three
times to get better results. Do everything you can to improve the accuracy of your
measurements so you get consistent results. The production rate is less than with new oil,
usually 8-9 litres of biodiesel per 10 litres of WVO. With care and growing experience the
production rate will improve.

Washing and drying: Washing and drying the biodiesel will be different in experiment #1,
simply because we are now dealing with much larger quantity. Refer to Chapter 11 for the
methods of washing you may use.

Congratulations. You have just made your own high-quality biodiesel. Fill it in your car and go.
Remember, you don't have to visit the gas station again. With your own effort you don’t have to
worry about ever increasing fuel prices plus you have contributed much to improving our
environment. You eased the burden of restaurant operators of treating their wastewater, you
help the government in reducing dependency on foreign oil plus you helped eliminate
hydrocarbon emissions.

CONTENTS
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METHYL ESTERS FOR ADVANCED HOME BREWERS

Experiments #1 to 3 in Chapter 8 where arranged to provide you with step by step learning
process of making biodiesel at home. It emphasizes with properly doing the titration. As your
knowledge increases and you have become more familiar with the qualities of the ingredients in
your area, you can now start experimenting making biodiesel without doing titration. Take note
that experiments #1 to 3 did not consider deacidifying the WVO, or neutralizing or transforming
the FFAs.

The process will be more or less the same but this is more simplified and used more alcohol.
This process involves with the pre-treatment of FFAs hence, titration is no longer needed. This
process is specifically useful when dealing with WVO with high FFA content but can also be
used with WVO of less FFA content.

Please take note that the methods presented in this book were patented. You may use any of
these methods for education purposes or for your own personal consumption. If you decide to
produce biodiesel of commercial quantity, you should contact the owner of the patent or
improvise your own process.

Test batches

Whenever you're trying a new method, it's always a good idea to make small test batches of a
litre or less first to familiarise yourself with the process before moving on to bigger batches.
Most people use kitchen blenders for this but don't use it for food again afterwards.

WVO preparation

Filter the used cooking oil first as usual. For a successful reaction the oil must be free of water.
Refer to Chapter 7 for more information regarding pre-processing of WVO.

There are several methods of pre-treating FFAs but this book will consider only the two simplest
ones. The first method uses acid catalyst to transform FFAs into esters and have it converted to
biodiesel. The second method uses base catalyst to convert FFAs to soap and let it settle down
and separated before proceeding to transesterification. The first method obviously produces
more yield than the second one, but the second method will be handy if you don’t have acid.

Safety

Wear proper chemical-proof gloves, apron, and eye protection and do not inhale any vapours.
Methanol can cause blindness and death, and you don't even have to drink it, it's absorbed
through the skin. Sodium hydroxide can cause severe burns and death. Together these two
chemicals form sodium methoxide. This is an extremely caustic chemical. Always have a hose
running when working with them. The workspace must be thoroughly ventilated. No children or
pets allowed. See “Safety” (Chapter 4) for further information.

Experiment #4

This experiment will use acid catalysis in dealing with FFAs. The alcohol is still methanol, but
instead of using lye (sodium hydroxide), the catalyst in this reaction is sulfuric acid. It needs at
least 95% sulfuric acid. Do not use battery acid because it is only around 50% pure.

The transesterification stage uses lye, as usual, but it only uses about half as much as
experiments #1 to 3. The sulfate ion in the sulfuric acid combines with the sodium ion in the lye
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during the second-stage reaction to form sodium sulphate, which is a water-soluble salt and is
removed in the wash. No sulfur remains in the biodiesel fuel product.

You don't need a special processor for this method but you can design your own after you have
thoroughly understood the process. Generally, a bottom-drained reactor vessel is best, closed
on top. Tall, narrow containers work better than wide, shallow ones. Use a circulating pump for
mixing rather than a mechanical stirrer. The pump should take the mixture from near the bottom
of the reactor and return it via the top, to splash down on the surface.

You will also need an immersion heater for heating the solution. You could use a thermostat to
control the temperature, but they're expensive: just use a thermometer and switch on the heater
as required.

Ordinary iron and steel implements and containers will eventually corrode because of the acid
used in this process. However, the proportion of acid used in this process is very low. You
should be able to use an uncoated drum for a year or more before the rust gets out of control.
Any plastic container that won't deform at 100°C or a bit more is fine. Stainless steel is also fine.
Use an immersion heater with plastic containers. With steel containers you can use propane
heaters to heat the oil, and then switch to an immersion heater before adding the methanol.

Here’s how it is done:

1. Measure 20 litres of WVO to be processed and put it in the reactor.

2. Heat the oil to 35°C.

3. Methanol: use only 99%+ pure methanol. Measure out 1600 ml methanol (8% by
volume). Add the methanol to the heated oil.

4. Mix for five minutes. The mixture will become murky because of solvent change. A
suspension will form.

5. Add 20 ml of 95% sulfuric acid (H.SO,4), 1 ml per litre of WVO. Use a graduated
eyedropper, a graduated syringe or a pipette. Take care when handling the concentrated
sulfuric acid.

6. Mix gently (low speed if using a mechanical stirrer) while keeping the temperature at

35°C.

Maintain the temperature at 35°C for one hour then stop heating. Continue stirring.

Stir the mixture for another hour, a total of two hours, then stop mixing. Let the mixture

sit for at least eight hours, overnight is better.

9. In the meantime prepare the sodium methoxide: measure 2.4 litre of methanol (12% by
volume) and weigh 70 grams of sodium hydroxide (NaOH), 3.5 grams per litre of WVO.
Weigh the lye carefully. Using too much will complicate the washing process later. Mix
the lye into the methanol until the lye is completely dissolved. Take note that sodium
methoxide is a dangerous chemical. Take full safety precautions when working with
methanol, lye and sodium methoxide, wear safety goggles, protective gloves and
clothing, have running water nearby. Refer Chapter 4 for safety requirements.

10. After settling for eight hours, or the next morning, pour half of the prepared methoxide
into the unheated mixture and mix for five minutes. This will neutralise the sulfuric acid
and boost the base catalysis. If you've used solid fat, it probably solidified during settling,
gently melt the mixture first.

11. Heat the mixture to 55°C and maintain for the whole reaction.

12. Add the second half of the prepared sodium methoxide to the heated mixture and start
mixing at the same low speed. Take care when handling the sodium methoxide.

13. Take regular samples in a glass container. Watch for a straw yellow colour of the ester
portion. When this colour is reached (usually in 1.5-2.5 hours) turn the heat and mixer off.
Instead of taking out samples to check the colour you could use translucent braided
tubing for the pump.

14. Allow to settle for at least 12 hours. Glycerine (brown and sticky) will settle at the bottom
of the jar.

15. Drain off the glycerine and put in a sealed container.
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Washing:

Refer to Chapter 11 “Washing” for further details about washing biodiesel. Just add a little 10%
phosphoric acid (H;PO,4) to the washing water first, (2-3 ml/litre). Checking the pH is not
necessary but if you are curious about the results of your wash, the end result should be neutral
(pH7) or just below neutral.

Drying:

Let the biodiesel stand for about three weeks and use only when it has completely cleared. If
you want quicker results, heat the biodiesel to 45°C, and let it cool. A deposit may form in the
bottom during settling. Don't let it get in your fuel tank.

You've just made a good quality biodiesel. In steps 1 to 10, free fatty acids were esterified and
some ftriglycerids were transesterified. Steps 11 to 14 do only transesterification, but it's much
quicker and more complete. A quick note for steps 1 to 10: do not mix methanol directly with
sulfuric acid before adding the WVO. Two major reasons: (a) the reaction between methanol
and concentrated H,SO, is quite violent and it could splash, which doesn't happen if you mix it
as described; and (b) dimethyl ether can form. Dimethyl ether is a colourless gas and highly
explosive.

The product in steps 11 to 15 should be quite murky. This is no problem, as it will wash out.
After the processed WVO has turned straw-yellow and you've let it settle for an hour and
drained the glycerine, you should have a total of about 120 ml of glycerine per litre of WVO
used. If it's less than about 100 ml/litre of WVO, something's wrong, even if the colour is right.
The process hasn't gone far enough.

This will almost certainly be due to carbonated lye. Lye has a really limited shelf life. CO? from
the air neutralises it and forms sodium carbonate. Carbonated lye is much whiter than pure lye,
which is almost translucent. The carbonate in the lye won't harm the reaction, but you'll have to
use more lye.

The solution is to repeat steps 11 to 15 process. Prepare a fresh batch of methoxide with 0.03
litres of methanol and 0.75 grams of lye for each litre of WVO. Reheat the biodiesel to 55°C,
add the fresh methoxide and mix as before. Don't worry about the colour this time. Mix for one
hour, settle, drain off the extra glycerine, and proceed to washing and drying.

If you plan to continue using the carbonated lye in your next batches, make sure to increase the
amount by 25%. Store lye at room temperature, in dry conditions if possible, with the container
lid really tightly closed.

Experiment #5

This experiment will use base catalyst in dealing with FFAs. The base catalyst will transform
FFAs into soap and be separated before transesterification.

As with experiment #4, you don't need a special processor but you can design your own after
you have thoroughly understood the process. Generally, a bottom-drained reactor vessel is best,
closed on top. Tall, narrow containers work better than wide, shallow ones. Use a circulating
pump for mixing rather than a mechanical stirrer. The pump should take the mixture from near
the bottom of the reactor and return it via the top, to splash down on the surface. However,
mechanical stirrer works just fine.

You will also need an immersion heater for heating the solution.

Any plastic container that won't deform at 100°C or a bit more is fine. Stainless steel is also fine.
Use an immersion heater with plastic containers. With steel containers you can use propane
heaters to heat the oil, and then switch to an immersion heater before adding the methanol.
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Here’s how it is done:

—

Measure 20 litres of WVO to be processed and put it in the reactor.

2. Prepare your methoxide: mix 5 litres (25% by volume of WVO) of pure methanol and 135
grams (6.25¢/litre of WVO) of sodium lye (NaOH).

Heat the WVO to 48-52°C.

Add 3/4 of the prepared methoxide (save the rest in a sealed container out of reach of
children and flames or sparks).

5. Mix for 50-60 minutes holding the initial temperature.

6. Let the mixture rest or settle for 12 hours.

7. Separate the glycerine from the FAME.
8

9

W

. Heat the FAME to 55°C and maintain for the whole reaction.
. Add the remaining 1/4 methoxide.
10. Mix for 50-60 minutes holding the initial temperature.
11. Let the mixture rest or settle for 12 hours.
12. Drain off the glycerine and combine it with glycerine in step 7.
13. Proceed to washing and drying as described in the acid catalysis.

You will notice that the conversion using the base catalysis is lesser when compared to acid
catalysis.

Methanol recovery from FAME:

Methanol recovery is optional. But to keep costs down, even amateur biodiesel producers try to
salvage the unreacted methanol. You may do this after you drain off the glycerine and before
washing. You can do this using the heat extraction method. Heat the second-stage product to
70°C in a sealed boiler/vessel and lead the fumes into a condenser. Intercept the condensed
methanol in a liquid trap. Take great care because methanol is highly flammable and the fumes
are explosive. The temperature will need to be increased as the amount of unreacted methanol
in the mixture decreases. Another way of doing this is by vacuum/heat extraction method. This
is basically the same as heat extraction, but it requires less energy. The drawback of this
method is that you need a special vessel and equipment to do this.

Quality:

Diesel engines require quality fuel. Poor quality biodiesel could contain free glycerine, poorly
converted oils/fats and lye; three very dangerous enemies of a diesel engine. Free glycerine
and poorly converted oils/fats will form gum-like deposits around injector tips and valve heads.
Lye can damage the injector pump. The key to good fuel is to just do it right and finish it. Use
pure chemicals (sulfuric acid, sodium lye and methanol) and measure them accurately. Follow
the instructions carefully to avoid poor conversions. Proper washing will get rid of the glycerine
and neutralise any remaining lye.

CONTENTS
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ETHYL ESTERS

Making ethyl-esters biodiesel using ethanol is a tricky process, not as simple as making methyl
esters with methanol. Ethyl esters process doesn't work well with oils with more than about 2 ml
titration. It's not for beginners. Learn how to make biodiesel with methanol first and get yourself
acquainted with titration.

Ethanol provides the advantage of making a Biodiesel fuel produced entirely from renewable
resources. But the use of ethanol in Biodiesel production has not been studied as extensively as
has methanol.

A method developed by Peterson et al 1996, was used to produce the ethyl esters with slight
modifications adopted from other methods. Peterson’s experiment used rapseed oil. The
quantities used were:

EtOH = 0.2738 x Oil
KOH = Qil/85

Where:

Oil represents the desired amount of WVO in litres,
EtOH is the amount of ethanol in litres and
KOH is the amount of potassium hydroxide require in Kg.

These equations are based on the theoretical requirements. The quantity of KOH catalyst must
be increased according the quantity of FFAs present in the WVO. Alternatively, you may do pre-
treatment of the WVO to reduce or neutralise the FFA present.

Waste vegetable oil

In using ethanol, the WVO will have to be fairly low in FFAs. Anything over 2 ml titration (using
0.1% NaOH solution) can cause failure of the glycerine to separate. Titration under 1 ml is a
good idea. Most WVO contains too much FFAs for ethanol to work well. Pre-treatment of WVO
to reduce the FFA content might be necessary. Treating it with acid catalyst to transform FFAs
into esters might be worth a try. Pre-treatment using a base catalyst might also work, but the
base catalyst converts the FFAs into soap, thereby reducing the conversion efficiency.

The original oil must be water-free, because every molecule of water destroys a molecule of
catalyst, thus decreasing its concentration. To prepare the oil, heat the oil to 120°C and hold it
there until you can turn off the flame and see the bubbling stop almost immediately. Sometimes
that's still not dry enough. Any more than 0.5% water can kill the reaction.

Ethanol

Ethanol will have to be very dry, 199-proof or higher. The nearer to absolute (200 proof), the
better. Ethanol that is very dry is difficult to find and it is not cheap. Gasoline present in the
alcohol as a denaturant appears to do no harm. The reaction proceeds satisfactorily in mixtures
of 200-proof ethanol with 10%(v/v) or more gasoline present. However, even small quantities of
water (less than 1%) can decrease the extent of the conversion reaction enough to prevent the
separation of glycerol from the reaction mixture.
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Potassium Hydroxide Catalyst

KOH should be at least 85% pure. Even the best grades of KOH have 14 to 15% water (which
cannot be removed). It should be low in carbonate, because potassium carbonate does not
serve as a satisfactory catalyst, and may cause cloudiness in the final ester. Try to find a source
of KOH (potassium hydroxide) to use instead of Sodium Hydroxide with ethanol. Sodium
hydroxide (NAOH) is not a suitable catalyst because it is not sufficiently soluble in ethanol and it
tends to promote undesirable gel and emulsion formation during transesterification.

KOH must be protected as much as possible from atmospheric moisture and carbon dioxide
contamination.

Procedure
1. Measure WVO and heat it to 40 to 50°C.
2. Do the titration and determine the amount of extra KOH needed.

3. Prepare the ethoxide. Dissolve the catalyst with alcohol by vigorous stirring in a
small reactor. Make sure that the catalyst is fully dissolved.

4. Transfer the heated WVO into the Biodiesel reactor and then add the
catalyst/alcohol mixture.

5. Stir the mixture vigorously for 6 hours.

6. Initial settling: In a good completed reaction, the glycerol begins to separate
immediately upon cessation of stirring, and the settling mostly complete in one
hour.

7. After initial settling, the entire contents of the reaction vessel are again mixed
together and stirred vigorously for 40 minutes. After the first 20 minutes of re-
stirring, water is added at 15% of the initial volume of oil used in the reaction.
Stirring should continue an additional 20 minutes after the water is added or a
total of 40 minutes of re-stirring. Remixing the glycerol layer with the ester layer
while adding water has the effect of collecting and removing impurities and
products of incomplete reaction from the ester. The washing phase can then
proceed at a more rapid pace than if the remixing stage were left out.

8. This mixture is then allowed to settle for 10 hours or more. A longer separation
time facilitates the washing process.

In batches where poorer quality (moisture-containing) ethanol is used the
reaction will not go to completion and requires much longer for the glycerol to
separate. If separation does not occur, the addition of a small amount (perhaps
10% of the original volume) of alcoholic KOH with stirring may tip the reaction
balance in favor of separation. It is also sometimes possible with the addition of a
small amount of water (0.5% of the total volume) after the reaction is supposedly
completed, to effect the separation of the glycerol from the ester. If the original
ethanol contains as much as 1% water, the reaction may be so incomplete that
the glycerol may never separate, and the entire batch must be discarded.

9. After remixing the glycerol and 15% water addition, and completion of the

separation, the lower, heavier glycerol/water layer is drained off, leaving the ester
in the reactor.
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10. Finally, in order to remove the remaining alcohol and trace amounts of potassium,
glycerol or soap, the ester is washed with water at about 30% of the ester volume.
The water is stirred into the ester with a combination of mechanical stirring and
air agitation.

For mechanical stirring, use a mechanical stirrer whose rotation can be strictly
controlled. The best speed for the equipment used has been about 50 to 70 RPM.
The stirrer shaft should have two blades with one in the water phase and one in
the ester phase rotating to lift the solution upward. This orientation, along with
aeration develops maximum contact between ester and water.

Air agitation is accomplished by introducing deep into the water layer numerous
air bubbles. These numerous water coated bubbles rise through the liquid
interface into the ester, carrying large amounts of water in the film, and
accomplishing washing as they rise up through the ester. Upon reaching the
surface, the bubbles burst and form droplets of water which fall back down
through the ester, further washing it.

11. After a few hours the stirring/aeration is stopped and the water is allowed to
settle out for two to three days. At this point the process is complete and the
crystal clear product can be pumped into fuel tanks for storage or immediate use.

Take note however that the procedure presented here is based on Peterson’s process which
used rapseed oil. Using the WVO might be different and it might be necessary to vary the
quantities of ingredients. Using ethanol in producing biodiesel is not widely used, but it is worth
experimenting because ethanol can be produced using renewable resources and it is not as
toxic as methanol.

CONTENTS
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WASHING

There are a number of water-soluble impurities left in biodiesel after the reaction and initial
settling is complete. They are found in everyone’s homebrew biodiesel, regardless of the quality
of your reaction or of your oil. Biodiesel must be washed before use to remove soaps, excess
methanol, residual lye, free glycerine and other contaminants. Quality biodiesel is well-washed
biodiesel. Filtering it is no use, and letting it settle for a few weeks won't help much either.
Washing the fuel with water removes these contaminants. Washing also has two additional
advantages: (a) it stops the very slow remaining reaction that sometimes occurs (in unwashed
fuel you can sometimes see glycerine settle out over a period of weeks or months, and washing
and removing methanol or lye will stop this); and (b) it provides you with some quality control
feedback.

All washes can be done after the initial settling time (at least 12 hours) and after draining the
glycerine layer, but you can get better results by waiting at least 36-48 hours or longer before
the first wash, so that soaps and free glycerine have more of a chance to settle out.

Quality check

Before washing the biodiesel, it is best to check first if it has undergone complete reaction. If
you wash biodiesel which reaction has been stopped pre-maturely or when the reaction has not
been completed, you are heading to emulsion problems. When this happens, you are going to
have trouble washing.

To do this put 100 ml of unwashed biodiesel in a half-litre glass jar or PET bottle. Add 150 ml of
water screw the lid on tight and shake it up and down vigorously for 10 seconds or more. Then
let it settle. The biodiesel should separate from the water in half an hour or less, with amber
biodiesel on top and milky water below. This is quality fuel, a completed product with minimal
contaminants. Proceed to washing the biodiesel.

But if it turns into something that looks milky and won't separate, or if it only separates very
slowly, with a creamy white layer sandwiched between water and biodiesel, it's not quality fuel
and your process needs improvement.

Possible sources of error include:

¢ You might have used too much lye and made excess soap. You should be very
careful in measuring the lye next time.

e Poor conversion has left you with half-processed mono and diglycerides, fuel
contaminants that act as emulsifiers. Try either using more methanol, better agitation,
longer processing time or better temperature control

e Oritcould be both too much lye and poor conversion.

Whichever, you're headed for washing problems. You might get away with washing but you'll
still be left with poor-quality fuel with contaminants that can cause engine damage in the long
run. The best remedy will be to reprocess your biodiesel. Restart from the beginning as if using
new oil, but use only 100ml of methanol per litre of failed fuel.

Washing with water

One method is to wash the soaps out of the fuel with water, one or more times. When washing
biodiesel the first time it's best to add 3ml of acetic acid (vinegar) for every 10 litres of biodiesel
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before adding the water. The acetic acid brings the pH of the solution closer to neutral because
it neutralises and drops out any lye suspended in the biodiesel.

Put the unwashed biodiesel in the washing tank. Add 500ml of water for every litre of biodiesel.
Using a mechanical stirrer or your improvised stirrer, mix the water/fuel mixture to the point of
appearing homogenous for about 10 to 20 minutes, followed by 1 to 2 hours of settling. The
biodiesel and water will separate. Remove the water from the bottom, and then check the pH of
the water.

This process might have to be repeated two or three times to remove close to 100% of soaps.
The succeeding washings can be done with water alone. During the last washing, let it settle for
at least 12 hours, then drain out the water. After the last washing, let any remaining water gets
removed by re-heating the oil slowly. The water and other impurities sink to the bottom.
Washing is done when the pH reading reaches 7 or very close to 7.

The water from the third and succeeding washes can be used for the first or second washes for
the next batch. Used water from biodiesel washing can be allowed to settle down. Left-over
biodiesel can be re-claimed, and the soaps can be processed further into something useful, e.g.,
industrial-type degreasers, etc.

Transesterified and washed biodiesel will become clearer over time as any remaining soaps
drop out of the solution.

Bubble washing

Bubble washing technique was invented by Idaho University. It takes longer, but uses less
water. It is very effective, giving a clean, polished product.

It is done by using an aerator usually used in aquariums. The bubbles are formed by
compressed air passing through an air stone. Add about 3ml of vinegar (acetic acid) per 10
litres of biodiesel and then add about 50% water. Make sure the water and the ester have
roughly the same temperature. Let the air stone sink to the bottom of the tank. When you switch
on the aerator, the air bubbles rise through the biodiesel, carrying a film of water which washes
the biodiesel as it passes through. At the surface, the bubble bursts, leaving a small drop of
water which sinks back down through the biodiesel, washing again. If the mixture is still cloudy
after a couple of hours, add a little more vinegar.

Bubble-wash for 12 hours or longer (up to 24), then drain off the washing water, skim off any
wax floating on top. Check the pH of the water. Repeat the bubble wash two more times until
the pH reaches 7 or very close to 7. You may keep the water from the 2nd and succeeding
washes for washing the next batch.

The drawback of using bubble wash is that it can cause a more complicated problem. Aquarium
air pump is designed to replenish the oxygen in the water in the aquarium by introducing tiny air
bubbles through the bottom of the aquarium. By introducing the same tiny air bubbles to the
biodiesel, we are inviting a problem about oxidation. When oxidised biodiesel dries it becomes
polymerised into a tough, insoluble plastic-like solid. At the high temperatures in internal
combustion engines the process is accelerated. Steadily accumulating films of tough, insoluble
plastic-like solids in your engine and injector pump.

Saturated oils don't polymerise, unsaturated oils do. The level of unsaturation is called the

lodine Value (IV). The higher the IV the more unsaturated the oil, the faster it will oxidise and
the more it will polymerise. Coconut oil has an IV of 10 and won't polymerise.
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Bubble washing is preferred by many biodiesel home brewers because it uses “gentle stirring”
which will likely produce less emulsification problems. However, gentle stirring does not solve
any problem about incomplete reaction. It just hides it.

Mist washing

Mist washing was developed as a way to address emulsification issues. It uses more water and
more complicated equipment. This system uses a very fine mist head from a garden supply
store, suspended over a container of biodiesel, with a way to drain the water after it falls through
the fuel. The mist stirs up the fuel less than in bubblewashing, and removes soaps gradually.
The gentler agitation gives less of an opportunity for the soaps and any mono and diglycerides
to form emulsion.

The disadvantages of misting are higher water consumption, more complicated equipment, and

the masking of potential problems. You won’'t know if your biodiesel was the result of an
incomplete reaction.
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GLYCERINE

In the transesterification process, oils and/or fats rich in triglycerides are mixed with an alcohol
such as methanol and base such as potassium or sodium hydroxide, resulting in a methyl ester
biodiesel main product and a glycerine byproduct. This glycerine byproduct typically contains a
mixture of glycerine, methanol, water, inorganic salts (catalyst residue) free fatty acids,
unreacted fatty acids, methyl esters, and a variety of other organic matters in varying quantities.
The methanol is typically stripped from this byproduct and reused, leaving behind, after
neutralization, what is known as crude glycerine. In raw form, this crude glycerine has high salt
and free fatty acid content and substantial colour (yellow to dark brown). Consequently, crude
glycerine has few direct uses due to the presence of the salts and other species, and its fuel
value is also marginal.

The name glycerol is preferred for the chemical, but commercially the product is usually called
glycerine, sometimes spelled glycerine, which are interchangeably used. The name comes from
the Greek word glykys meaning sweet. Pure glycerine is a colourless, odourless, viscous,
nontoxic liquid with a very sweet taste and has literally thousands of uses. The biodiesel
byproduct is crude and it's not colourless.

Why isn't it solid?

It's mainly the soaps combined with the glycerine that can cause it to solidify. Soaps made from
saturated fats are harder than those made from unsaturated fats, so the type of oil used can
sometimes makes a difference. More important is how much soap there is. The more soap, the
more likely the by-product layer will solidify, no matter what oil you used.

Other factors:

e Excess methanol makes the by-product layer thinner

e Too much lye creates excess soap

e Using potassium hydroxide (KOH) as the catalyst instead of sodium hydroxide (NaOH)
produces a liquid by-product that won't solidify.

The glycerine from WVO is brown and usually turns to a solid below about 38°C. Glycerine from
fresh oil often stays liquid at lower temperatures.

Reclaiming excess methanol

Depending on the kind of oil you're using, it takes from 110-160 millilitres of methanol per litre of
oil to form the methyl esters molecule. But you also need to use an excess of methanol to push
the conversion process towards completion. The total used is usually 20% or more of the
volume of oil used.

Much of the excess methanol can be recovered after the process for reuse, simply by boiling it
off in a closed container with an outlet leading to a simple condenser. Methanol boils at 64.7°C,
though it starts vapourizing well before it reaches boiling point.

Unlike ethanol, methanol does not form an azeotrope with water and relatively pure methanol
can be recovered, pure enough to reuse in the next batch. The methanol can be recovered at
the end of the process, or just from the glycerine by-product layer, since at least 70% of the
excess methanol collects in the by-product.

It's best to recover the methanol from the glycerine by-product. To do this, heat the glycerine to
65-70°C in a close container connected to a condenser. As the methanol evaporates, leaving
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an ever-lower proportion of methanol in the mixture, the boiling point will increase, so you'll have
to keep raising the temperature to keep the methanol vapourizing. It goes up to 100 °C or more,
and then it starts to froth and you have to stop or you'll get frothy brown by-product in your
methanol condensate. But the bulk of the methanol should have been recovered by then.

Other biodiesel home-brewers try to recover methanol from the unwashed biodiesel. This is
done by heating the unwashed biodiesel in a close container connected to a condenser. The
disadvantage of this process is that you will be using much more energy to heat a much larger
volume and yet recover only a marginal quantity of methanol. Others try to solve this problem by
trying to recover the methanol just after the reaction is completed, while the solution is still hot.
However, doing this process (while the glycerine containing the catalyst is still not separated)
could push the reaction backwards, creating more problems. It will still work though, using more
sophisticated processes, but for the home-brewers, it’s just too risky.

Separating glycerine

Adding phosphoric acid (H;PO,4) converts the soap back to FFAs and separates it all into three
distinct layers, with catalyst-phosphorus on the bottom, glycerine-methanol in the middle, and
FFAs on the top. But it won’t happen without the methanol, so this should be done when the
methanol is not yet separated.

The methanol can then be recovered from the glycerine in the middle layer by heating to above
65°C in a closed container fitted with an outlet into a simple condenser as outlined in the
procedure above.

Add the phosphoric acid and mix it thoroughly. The mixture gets a bit hot from the reaction. A
translucent glycerine layer will form under a dark FFA layer, and not long afterwards the catalyst
precipitates out at the bottom, sodium phosphates if you used NaOH as the catalyst, or
potassium phosphates with KOH (in which case separation takes a bit longer).

The catalyst layer is yellowish, the glycerine layer is translucent while the FFA layer much
darker. There's a clear separation between each. Then the three layers can be separated and
the methanol can be removed from the glycerine.

The amount of phosphoric acid to use could be determined by trial and error. Some home
brewers can make some calculations to determine the ideal amount of acid needed based on
the initial amount ingredients used in the biodiesel production but the process could be too
complicated for the average home brewers.

Start by making a trial batch, and use at least 85% pure phosphoric acid. Put 500 ml of
glycerine in a pet bottle. Add 5 ml of phosphoric acid, close the pet bottle and shake vigorously.
The first hint of glycerine separation should be visible within 5 minutes. If not, then add another
5 ml, shake vigorously then wait for another 5 minutes. Work your way up in 5 ml increments
until it starts to separate.

Use the result in computing the total amount of acid needed in the batch of glycerine you want
to separate. Stir the mixture vigorously and let it settle for at least 24 hours before separating
them.

The crude glycerine layer in the middle contains methanol. The methanol can be recovered from
the glycerine by heating to above 65°C in a closed container fitted with an outlet into a simple
condenser as outlined in the procedure above. The glycerine was acidified in the process and
should be neutralised, with a dilute lye solution. This leaves you with industrial-grade glycerine
of about 90% purity. It's a much more attractive product for glycerine refiners than prior to FFA
recovery, and you might be able to sell it to a refiner, if not for much, or at least give it away
rather than having to dispose of it.
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The FFA on the top layer burns well, but not very well. It can be used as heating fuel. Like the
by-product cocktail it can be composted. It also makes an effective weedkiller, and should
biodegrade quickly once it hits the soil.

The lye catalyst reacts with the phosphoric acid to form sodium phosphates (with NaOH) or
potassium phosphates (with KOH) and settles at the bottom. Either can safely be added to the
compost pile. Industrial-scale biodiesel operations use potassium hydroxide, KOH, as the
catalyst, and after separating the by-product with phosphoric acid the potassium phosphate left
is sold as a fertilizer.

Soap

The crude glycerine by-product from homemade biodiesel makes a good degreaser. Remove
the residual methanol first as outlined in “Reclaiming excess methanol” above. The raw by-
product still contains most of the lye catalyst used in the processing, which makes it very caustic
and it can burn the skin.

Saponifying the by-product makes it good cleaner, and it won't harm the skin. It can be used in
all cleaning jobs, whether to clean old machine parts filthy with dirt and grease, or as an
effective and economical dishwasher, laundry soap, or an excellent hand-cleaner.

Saponifying simply means mixing extra lye with water, add it to the heated by-product and mix
for 10 or 15 minutes while maintaining the temperature. Then you have to cure it for a couple of
weeks (up to 4 weeks). The difficulty with this process is in calculating how much extra lye to
use. It depends how much lye is already in the mixture. The results also depend on which
catalyst you used. Sodium hydroxide (NaOH) will give a solid bar soap and potassium hydroxide
(KOH) makes liquid soap.

You have to stay with the catalyst you started with. If you used NaOH in the biodiesel process
you can't then use KOH to make soap from the by-product, it has to be NaOH, and vice versa.

Use 100 ml of water per litre of by-product. You may also try using less water. The lye quantity
is more critical. It depends on the titration of the oil you used. Common recommendations are
that if you used say 5-7 grams of NaOH per litre of oil in the biodiesel process, then you need
another 30 to 40 grams of NaOH to saponify the by-product. The figure is not fixed. It could be
more or it could be less. Make trial batches and adjust the amount of lye accordingly. If you
don't use enough lye the soap tends to leave an oily film, and if you use too much it's too harsh.

CONTENTS
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HOMEMADE BIODIESEL STANDARDS

International standards

Specifications for biodiesel have been implemented in several countries around the world, most
notably in the U.S., through the American Society of Testing and Materials (ASTM), and in
Europe through the European Committee for Standardization (CEN). The relevant committees
of these groups that oversee fuel specification development, including standards for biodiesel,
are comprised of automobile and engine manufacturers, refining companies, biofuel producers,
government entities and other fuel users who agree on specifications to help ensure good
quality fuels for safe and satisfactory operation of vehicles and engines.

In the U.S., the ASTM specification for biodiesel is ASTM D 6751. The ASTM specification
defines biodiesel as a fuel comprised of mono-alkyl esters of long-chain fatty acids derived from
vegetable oils or animal fats. Raw vegetable oils and animal fats that have not been processed
do not meet biodiesel specifications.

In Europe, EN 14214 establishes specifications for fatty acid methyl esters for diesel engines.
EN 14214, is more restrictive and applies only to mono-alkyl esters made with methanol, fatty
acid methyl esters (FAME). The addition of components that are not fatty acid methyl esters
other than additives is not allowed. Table 13.1 shows ASTM specifications for biodiesel.

Other countries developed their own standards but these are basically based on either the
ASTM D 6751 or EN 14214. ASTM D6751 is the most common standard referenced in the
United States and Canada. In Germany, the requirements for biodiesel are fixed in the DIN EN
14214 standard and in the UK the requirements for biodiesel is fixed in the BS EN 14214
standard, although these last two standards are essentially the same as EN 14214 and are just
prefixed with the respective national standards institution codes. Table 13.2 shows EN
specifications for biodiesel.

The standards ensure that the following important factors in the fuel production process are
satisfied:

Complete reaction.
Removal of glycerine.
Removal of catalyst.
Removal of alcohol.
Absence of free fatty acids.
Low sulfur content.
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Table 13.1: ASTM D 6751 Requirements for Biodiesel (B100)

Source: Changes in Diesel Fuel, Service Technician's Guide to Compression Ignition Fuel Quality, Reynolds, et., al.

2007
Property

Calcium and
magnesium,
combined

Flash point

Alcohol control -
One of following
must be met:

1. Methanol
content
2. Flash point

Water and
sediment

Kinematic
viscosity, 40°C

Sulfated ash

Sulfur

Copper strip
corrosion

Cetane number

Cloud point

Carbon residue,
100% sample

Acid number
Free glycerine

Total glycerine

Phosphorus
content
Distillation
temperature, 90%
recovered

Sodium and
potassium,
combined

Oxidation stability
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Units

ppm (ug/g)

°C

% mass
°C

% volume

mm2/s

% mass

% mass
(ppm)

°C
% mass
mg KOH/g
% mass
% mass

% mass

°C

ppm (ug/g)

hours

Limits

5 max

93 min

0.2 max
130 min

0.05 max

1.9-6.0

0.020 max

0.0015 max (15)
No. 3 max
47 min
Report
0.050 max
0.50 max
0.02
0.24

0.001 max

360 max

5 max

3 min

Importance

To protect against wear of injectors,
pumps, pistons & ring and also engine
deposits & premature failure of
particulate filters

Safety during fuel handling & storage

To ensure alcohol from manufacturing
process is properly removed

Filter plugging, injector wear, increased
corrosion

Injector wear & spray pattern, pump
wear, filter damage

Limits unremoved catalyst from fuel to
protect against wear in injector pumps,
pistons, rings & reduce engine deposit

To protect emissions control equipment

Protect copper, brass, bronze fuel
system parts

Measure of ignitability (ignition quality)

Low-temperature operability

To reduce deposits in fuel system and
engine

Protect against fuel system deposits &
corrosion

Injector deposits & fuel system clogging

Injector deposits, filter plugging & low-
temperature operability

Protect catalysts in exhaust after-
treatment devices

Affects fuel economy and power under
varying loads/speeds

Limits unremoved catalyst from fuel to
protect against wear in injector pumps,
pistons, rings & reduce engine deposit

Storage stability, prevent degradation of
fuel
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Table 13.2: EN 14214 Requirements for Biodiesel (B100)

Source: Changes in Diesel Fuel, Service Technician's Guide to Compression Ignition Fuel Quality, Reynolds, et. al.,
2007

Property
Alkali Metals (Na+K)

Flash point

Methanol content

Water content

Kinematic viscosity, 40°C

Sulfated ash

Sulfur content

Copper strip corrosion, 3
hours at 50 °C

Cetane number
Acid number

Free glycerine

Total glycerine
Phosphorus content

Oxidation stability, 110°C

Ester content

Density at 15°C

Tar remnant (at 10%
distillation remnant)

Total contamination
lodine value

Linolenic Acid Methylester

Polyunsaturated (>= 4
Double bonds) Methylester

Monoglyceride content
Diglyceride content

Triglyceride content
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Units
mg/kg

°C

% mass

mg/kg

mm2/s

% mass

mg/kg

mg
KOH/g

% mass
% mass
mg/kg
hours
% (m/m)
kg/m?
% (m/m)

mg/kg

% (m/m)
% (m/m)
% (m/m)
% (m/m)
% (m/m)

Limits
5 max

101

0.2 max

500 max

35-5

0.02 max

10 max

Class 1

51

0.50 max

0.02 max

0.25 max

10 max

6 min

96.5

860 - 900

0.30 max

24 max
120 max

12 max
1 max
0.80 max

0.20 max
0.20 max

Importance

Safety during fuel handling & storage

To ensure alcohol from manufacturing
process is properly removed

Filter plugging, injector wear, increased
corrosion

Injector wear & spray pattern, pump wear,
filter damage

Limits unremoved catalyst from fuel to
protect against wear in injector pumps,
pistons, rings & reduce engine deposit

To protect emissions control equipment

Protect copper, brass, bronze fuel system
parts

Measure of ignitability (ignition quality)

Protect against fuel system deposits &
corrosion

Injector deposits & fuel system clogging

Injector deposits, filter plugging & low-
temperature operability

Protect catalysts in exhaust after-
treatment devices

Storage stability, prevent degradation of
fuel
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Standards and the homebrewer

As noted in the first part of this chapter, standards and specifications were developed to help
ensure good quality fuels for safe and satisfactory operation of vehicles and engines. But from a
legal perspective, there is no need for fuel standards for homemade biodiesel if it is made for
personal consumption. The issue of standards for homemade biodiesel should not even arise.
Humans are not only creative but also protective of their own assets, especially their own
vehicles. Homebrewers constantly push the envelope to see how much fuel they can create
with little resources, something the government should encourage. Considering that biodiesel
reduces and sometimes even eliminated most of the emission problems created by petroleum
diesel usage, the only restriction that should be necessary in regards to homebrewed biodiesel
is limiting the use of the fuel for the personal use of the homebrewer.

However, in pushing towards producing good quality fuel, homebrewers should aim at making
their products comply with existing quality checks. Being an alternative fuel for petroleum diesel,
biodiesel should meet the petroleum diesel specification. It is however unknown why biodiesel
standards are so different from petroleum diesel standards. It is understandable that every
country will have slightly different biodiesel characteristics because of differing feedstock
available, but at least it should be close enough to petroleum diesel. Theoretically, petroleum
diesel will not even qualify to any of the biodiesel standards. For example nobody knows exactly
why ASTM D 6751 and EN 14214 set the cetane requirement of biodiesel to 47 and 51
respectively when the petroleum diesel cetane requirement (ASTM) is only 40. Both standards
are also silent about the requirements regarding emissions, environmental and health effects
which biodiesel is known to have tamed of.

On the other hand most of the standards can be met simply by preparing and washing the fuel
well. Any homebrewer should not be concerned about any of these standards. As long as you
have good separation, done proper washing and drying, your biodiesel should be of good
quality. And even if your biodiesel didn’t separate at all which means that you can not wash it,
putting the whole thing in your fuel tank does not constitute any legal offense, so long as you do
not pollute the planet.

CONTENTS
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METHANOL

The information contained in this chapter was based mainly from the information provided in the
Methanol Institute website (www.methanol.org).

Methanol, CH3;0H (Methyl Alcohol) is the second most important ingredient in making biodiesel.
As repeated many times in this book, this material is also the most dangerous if handled
carelessly and senselessly. This chapter was added mainly to provide as much information as
possible about this material and how it is handled properly. It's entry into your body system
could be fatal, and you don’t even have to drink it because it can enter through your skin. It is
also flammable (including its vapour), with almost invisible flame.

Safe handling and storage guidelines:

e Avoid prolonged or repeated breathing of methanol vapours. You should not breathe in
the vapour. Ensure that the area in which you work is very well ventilated.

e Methanol should always be kept within closed systems or approved containers and
stored in a secure space.

e Wear proper attire when handling methanol, including appropriate footwear, face shields
or safety spectacles, gloves and respiratory protection.

¢ Do not smoke or permit smoking anywhere near the area where methanol is stored. Do
not use torches or any ignition source near the area where methanol is stored, as even
small amounts of lingering vapours in the area or in an apparently empty storage
container can ignite and result in a dangerous blast and/or fire. Remove any source of
ignition from the working area. Don't forget that a hot air gun, a hot plate or even a
radiator may be sufficiently hot to ignite the vapour.

¢ If a methanol spill occurs, stop or reduce discharge of material if this can be done
without risk. Isolate the spill or leak area immediately for at least 100 to 200 metres in all
directions. Eliminate all sources of ignition, and stay upwind. Do not touch or walk
through the spilled material.

¢ Prevent methanol from entering into waterways, sewers, basements or confined areas.
Do not pour methanol down the drain. Methanol is a hazardous material and must be
disposed of properly. Check with local environmental officials for instructions on how to
safely dispose of methanol in your community.

e A vapour suppressing foam may be used to reduce vapours. For small spills (up to 55-
gallon drum) absorb with earth, sand or other non-combustible material and transfer to
containers for later disposal. For large spills, dike far ahead of liquid spill for later
disposal, and follow local emergency protocol for handling.

¢ Spills into large natural bodies of water, such as rivers and oceans, cannot be contained.
For releases into soil, surface water or groundwater, methanol has a half-life of just one
to seven days, and given its high rate of biodegradation, methanol spills are not likely to
persist. Again, methanol must be disposed of properly, do not attempt to dump methanol
on the ground or in any body of water.

Methanol is used extensively in the wastewater treatment facilities to reverse the damaging
effects of nitrate buildup in sensitive aquifers and waterways by accelerating biodegradation. As
a flammable and toxic chemical, caution must be exercised to avoid contact with methanol.

Principal hazards

Methanol is toxic. Target organs include kidneys, central nervous system, eyes and skin. Aside
from inhaling or swallowing it, it can also be absorbed through the skin.
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Eye:
Produces irritation, characterised by a burning sensation, redness, tearing, inflammation, and

possible corneal injury. Vapours may cause eye irritation and painful sensitization to light.

Skin:
May cause skin irritation.

Ingestion:
Ingestion of methanol may be fatal or cause blindness. It may cause irritation of the digestive

tract, kidney damage. It may cause central nervous system depression, characterised by
excitement, followed by headache, dizziness, drowsiness, and nausea. Advanced stages may
cause collapse, unconsciousness, coma and possible death due to respiratory failure.

Inhalation:
Inhalation of methanol may cause respiratory tract irritation. It may cause visual impairment and
possible permanent blindness. It may also cause effects similar to those described for ingestion.

Chronic:
Prolonged or repeated skin contact may cause dermatitis. Chronic inhalation and ingestion may
cause effects similar to those of acute inhalation and ingestion.

Methanol is also very flammable and can cause fires and explosions. The pure liquid catches
fire easily and aqueous solutions containing a significant amount of methanol can also catch fire.
The flame above burning methanol is virtually invisible, so it is not always easy to tell whether a
methanol flame is still alight.

First Aid Recommendations:

Eyes:
If methanol comes in direct contact with eyes, immediately flush eyes with plenty of water for at

least 15 minutes, occasionally lifting the upper and lower lids. Get medical aid immediately. The
patient should be taken to a health care facility and referral to an ophthalmologist considered.

Skin:
In case of methanol contact with skin, remove contaminated clothing immediately, wash with
soap and water for 15 minutes, and seek medical attention if irritation occurs.

Ingestion:
Ingestion of methanol is life threatening. Onset of symptoms may be delayed for 18 to 24 hours

after ingestion. If victim is conscious and alert, give 2-4 cupfuls of milk or water. Never give
anything by mouth to an unconscious person. Due to the risks of aspiration into the lungs, do
not induce vomiting. The decision to induce vomiting should be left to a medical professional
attending the victim. Transport immediately to a health care facility where standard methanol
ingestion treatment can be administered. Immediate medical attention is critical.

Inhalation:

In case of inhalation of methanol vapours, move individual from vapour exposure to fresh air
immediately. If not breathing, give artificial respiration. If breathing is difficult, give oxygen. It
may require artificial respiration. Get immediate medical aid.

Physical properties

Form: colourless liquid with a characteristic smell
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Odor: slight alcohol-like

Stability: Stable, but very flammable
Melting point: -98°C

Boiling point: 64.7°C

Flash point: 11°C

Explosion limits; 6% - 36%

Water solubility: miscible in all proportions
Specific gravity: 0.79

Vapour density (Air = 1): 1.1
Autoignition Temperature: ~ 455°C

Disposal

Trace amounts of methanol can be flushed down a sink with a large quantity of water, unless
local rules prohibit this. Larger amounts should be collected in a non-chlorinated waste solvent
container for disposal.

Fire Fighting Measures

General Information: Methanol is a flammable liquid. Vapours of methanol may form an
explosive mixture with air. It can travel to a source of ignition and flash back. Vapours may be
heavier than air and can spread along the ground and collect in low or confined areas. It may be
ignited by heat, sparks, and flame. Containers may explode when heated.

Extinguishing Media: Putting off fires can be done by using dry chemical, carbon dioxide, water
spray or alcohol-resistant foam. Use water spray to cool fire-exposed containers, but water in
itself may be ineffective in putting off the fire.

Personal Protective Equipment

Eyes:
Wear appropriate protective eyeglasses or chemical safety goggles as described by OSHA's

eye and face protection regulations in 29 CFR 1910.133 or European Standard EN166.

Skin:
Wear appropriate protective gloves to prevent skin exposure.

Clothing:
Wear appropriate protective clothing to prevent skin exposure.

Respirators:
Follow the OSHA respirator regulations found in 29CFR 1910.134 or European Standard EN

149. Always use a NIOSH or European Standard EN 149 approved respirator when necessary.
Stability and Reactivity

Chemical Stability:
Stable under normal temperatures and pressures.

Conditions to Avoid:
High temperatures, incompatible materials, ignition sources.

Incompatibilities with Other Materials:
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Acids (mineral, non-oxidizing, e.g. hydrochloric acid, hydrofluoric acid, muriatic acid, phosphoric
acid), acids (mineral, oxidizing, e.g. chromic acid, hypochlorous acid, nitric acid, sulfuric acid),
acids (organic, e.g. acetic acid, benzoic acid, formic acid, methanoic acid, oxalic acid), azo,
diazo, and hydrazines (e.g. dimethyl hydrazine, hydrazine, methyl hydrazine), isocyanates (e.g.
methyl isocyanate), metals (alkali and alkaline, e.g. cesium, potassium, sodium), nitrides (e.g.
potassium nitride, sodium nitride), peroxides and hydroperoxides (organic, e.g. acetyl peroxide,
benzoyl peroxide, butyl peroxide, methyl ethyl ketone peroxide), epoxides (e.g. butyl glycidyl
ether), oxidizing agents (strong, e.g. bromine, hydrogen peroxide, nitrogen dioxide, potassium
nitrate), reducing agents (strong, e.g. aluminum carbide, chlorosilane, hydrogen phosphide,
lithium hydride), water reactive substances (e.g. acetic anyhdride, alkyl aluminum chloride,
calcium carbide, ethyl dichlorosilane).

Hazardous Decomposition Products:
Carbon monoxide, carbon dioxide, formaldehyde.

CONTENTS
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APPENDIX A
PROCESSOR AND PROCESSING

Presented in the succeeding sketches is a processor design with the suggested processing
scheme.
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1. ALL FITTINGS AND PIPES, 10MM @. IT IS
RECOMMENDED THAT YOU USE TRANSLUCENT
BRAIDED TUBING SO YOU CAN SEE AND
MONITOR THE COLOUR OF THE MIXTURE.

2. FRAME CAN BE MADE OF TIMBER OR STEEL.
3. PUMP 1 CAN BE MANUAL.

4. PUMP 2 AVERAGE CAPACITY: 10 LITRES PER
MINUTE.

5. THE MAIN REACTOR CAN BE FITTED WITH A
GRADUATED TRANSLUCENT TUBE (AS IN
SKETCH) TO FACILITATE MEASURING OF WVO
AND METHANOL.

Figure 1: Suggested Processor Design: 100 Litres
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HEATER

THERMOMETE

1. PUMP IN 100 LITRES OF DEWATERED WVO TO
THE REACTOR, THEN HEAT IT TO 35°C.

Figure 2: Step 1 of Biodiesel Production
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2. MEASURE 8 LITRES OF METHANOL AND ADD IT
TO THE WVO IN THE REACTOR, THEN TURN ON
PUMP 2. MIX FOR 10 MINUTES. NOTE, MIXING IS
DONE BY TURNING ON PUMP 2.

Figure 3: Step 2 of Biodiesel Production
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3. ADD 100ML 95% SULFURIC ACID. CONTINUE
MIXING WHILE MAINTANING THE TEMPERATURE
AT 35°C. TURN OFF THE HEATER AFTER 1 HOUR,
THEN CONTINUE MIXING FOR ANOTHER 1 HOUR
(TOTAL 2 HOURS).

Figure 4: Step 3 of Biodiesel Production
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4. STOP MIXING THEN LET THE MIXTURE REST
FOR AT LEAST 8 HOURS. MEANWHILE, PREPARE
THE METHOXIDE IN A SEPARATE CONTAINER.
DISSOLVE 350 GRAMS OF SODIUM HYDROXIDE IN
12 LITRES OF METHANOL.

Figure 5 : Step 4 of Biodiesel Prduction
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5. ADD HALF (6 LITRES) OF THE PREPARED
METHOXIDE INTO THE REACTOR, THEN MIX FOR
10 MINUTES.

Figure 6: Step 5 of Biodiesel Production
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THERMOMETE R

PUMP2

6. HEAT THE MIXTURE TO 55°C. MAINTAIN THIS
TEMPERATURE FOR THE WHOLE REACTION. ADD
THE OTHER HALF OF THE METHOXIDE. CONTINUE
MIXING UNTIL THE COLOUR TURNS STRAW
YELLOW (ABOUT 1.5 TO 2.5 HOURS).

Figure 7: Step 6 of Biodiesel Production
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7. TURN OFF HEAT AND PUMP, THEN ALLOW TO
SETTLE FOR AT LEAST 12 HOURS.

Figure 8: Step 7 of Biodiesel Production
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8. DRAIN OFF GLYCERINE AND PUT IN A SEALED
CONTAINER. EXPECT AROUND 12 LITRES OF
GLYCERINE.

Figure 9: Step 8 of Biodiesel Production
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9. QUALITY CHECK: DRAIN OFF 100 ML OF
BIODIESEL AND PUT IN A 2 LITRE PET BOTTLE.
ADD 150 ML OF WATER, SCREW THE LID TIGHT,
THEN SHAKE VIGOROUSLY FOR 10 SECONDS.
THE MIXTURE SHOULD SEPARATE IN 30 MINUTES
TO 1 HOUR. IF NOT, READ PAGE 70 FOR
TROUBLESHOOTING.

Figure 10: Step 9 of Biodiesel Production
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10. WASHING: ADD 30 ML OF ACETIC ACID TO THE
BIODIESEL, THEN ADD 50 LITRES OF WATER.
TURN ON PUMP 2 THEN MIX FOR 30 MINUTES.

Figure 11: Step 10 of Biodiesel Production
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11. WASHING: LET IT SETTLE FOR 2 HOURS, THEN
REMOVE THE WATER. CHECK THE PH OF WATER.
REPEAT STEPS 10 TO 11 (BUT WITHOUT ADDING
ACETIC ACID), UNTIL THE WATER PH REACHES 7
OR VERY CLOSE TOIT.

Figure 12: Step 11 of Biodiesel Production
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12. DRYING: TRANSFER THE BIODIESEL TO YOUR
STORAGE TANK, THEN LET IT STAND FOR 3 TO 4
WEEKS BEFORE USING. IF YOU CAN NOT WAIT,
YOU CAN HEAT IT TO 45°C, THEN LET IT COOL.
YOU CAN THEN USE IT TO YOUR CAR WITH
CONFIDENCE.

Figure 13: Step 12 of Biodiesel Production
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WELCOME TO CYBERBOOK, YOUR PAPERLESS
BOOKSTORE!

We specialize on self-help books which are ideal for people seeking to make a
difference. All our books are in electronic format, hence paperless. It can be
shipped anywhere in the world free of charge. Provided in this document are links
to websites of the original authors, hence, shipping, handling, payment and
gueries will be handled by the respective authors.

Are you looking for some ideas how to study effectively; solve your Math; start a
new business; produce your own electricity; make your own fuel; or simply how
to do just anything? Self-help books are also called “how-to” books and this is
what “Cyberbookz” is all about. Just look around and keep smiling. Some of the
categories you’ll find inside are:

BUSINESS TO BUSINESS
COMPUTERS AND INTERNET
FUN AND ENTERTAINMENT
HEALTH AND FITNESS
HOME AND FAMILY
MARKETING AND ADS
MONEY AND EMPLOYMENT
SOCIETY AND CULTURE
SPORTS AND RECREATION
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BUSINESS TO BUSINESS

1. CRAFT BUSINESS GUIDE: This helpful guide will show you how to start, run, and market a
successful craft business that will allow you to earn a healthy part-time or full-time income...

2. PERFUME AND AROMATHERAPY: Discover secret sources for running a successful
perfume oil and aromatherapy bath and body business that would take years to find on your
own.

3. ELECTRICITY — MAKE IT, DON'T BUY IT: This fantastic eBook will show you how to set up
your own electric company running on biodiesel fuel in your back yard.

4. HOW TO START AND OPERATE A DAYCARE CENTRE: A step by step guide on how to
start and operate a successful daycare centre. Everything You Ever Wanted to Know About
Starting a Daycare.

5. SECRETARIAL BUSINESS-IN-A-BOX: Turn Your Typing Skills Into A Lucrative Business.
The Secretarial Business-In-A-Box Makes It Easy To Start A Secretarial Business And Make
Money Typing At Home.

6. HOW TO BUILD A MULTI-MILLION DOLLAR MEDICAL TRANSPORTATION COMPANY:
What is medical transport? Also known as an ambulette service, medical transportation is non-
emergency transportation. It is the transportation of people in need of assistance such as
patients in wheelchairs, stretchers, and others that just need a helping hand. And, because the
elderly population is growing at an exponential rate, choosing to start a medical transportation
company is an EXCELLENT investment!

7. HOW TO START A LAWN CARE BUSINESS: Turn High Grass Into Cold Cash. This is your
ultimate source for everything you need to know to start and run a successful lawn care
business. This guide will teach you how to bid, give you marketing ideas, and let you in on many
other professional techniques that WORK!

8. HOW TO START OR EXPAND YOUR OWN CLEANING SERVICE: A complete home-based
Starter-Kit designed to help you succeed in the office cleaning business. It contains the
documents and information you need in a downloadable format. how to price it right. This
Instant Office Cleaning Kit gives you an amazing head start.

9. STARTING A CATERING BUSINESS: The Starting a Catering Business Start-Up Guide
Kit™ is a step-by-step guide which provides a collection of valuable sound advice and practical
guidance for starting your own successful catering business.

10. START A CLEANING BUSINESS: Start a cleaning business and earn an excellent income
even in your first year in business. You can start now with little cash and no experience. Four
alternatives to choose from: house cleaning; office cleaning; window cleaning and carpet
cleaning or you may order the four books altogether.

11. STARTING A BED AND BREAKFAST: Brand New Step By Step Guide Shows You How
To Start and Operate Your Own Successful Bed and Breakfast Business From The Ground Up.
If you thought running a successful Bed and Breakfast business has to be difficult, you'll learn
why it doesn't. This book presents methods that are simple and profitable! and YOU, too, can
capitalize on this exciting and immensely profitable NEW trend. The Starting a Bed and
Breakfast Start-Up Guide Kit™ is a step-by-step guide which provides a collection of valuable
sound advice and practical guidance for starting your own successful bed and breakfast
business.
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12. STARTING AN IMPORT EXPORT BUSINESS: This amazing document reveals a step-by-
step plan on how to create a fully functional and money-making Import Export Business.

13. START A COOKIE BUSINESS: If you've ever considered turning your baking skill into a
profitable business, you've found the right place... Do you love to Bake? How would you like to
start a fun and profitable business baking and decorating cookies? If you’re ready to turn your
passion for baking into a full time income without huge upfront, out-of-pocket costs and without
buying a franchise...this book is for you.

14. STARTING A WHOLESALE BUSINESS: Finally, A Real Information About The Wholesale
Industry From An Insider That Not Only Makes A Living In Wholesale, He Is The Leading
Consultant and Expert Teaching Other Businesses How To Make More Money!

15. MAKE MONEY TINTING WINDOWS: Insider Secrets Revealed. How To Easily Start Your
Own Lucrative Money Making Window Tinting Business In Your Spare-Time. and Generate Up
to $300.00 Per Day!

16. HOW TO START AND RUN AN INTERNET BUSINESS: Successful Internet Business
Owner Shares Her Secrets. If you have an idea for a business but aren't sure how to set it up on
the internet to make it successful, or, you want to make money on the internet but aren't sure
how, or you wished that you could be one of the people that make their living off the internet,
this ebook is for you.

17. SUPER AFFILIATE HANDBOOK: If you're tired of the B.S. and want the truth about
working as an Affiliate marketer - Super Affiliate Handbook is for you. Using a step-by-step plan
to business-building, the 'Super Affiliate Handbook' answers all of the questions you will have
and many, many more. According to one report, total sales generated through affiliate networks
in 2006 was £2.16 billion in the UK alone. A Marketing research team estimated that, in 2006,
affiliates worldwide earned $6.5 billion in bounty and commissions from a variety of sources in
retail, personal finance, gaming and gambling, travel, telecom, education, publishing and forms
of lead generation. Go, claim your share now!

18. MAKE MONEY TAKING LOCAL PHOTOS FOR NATIONAL COMPANIES: EARN $200+
PER DAY TAKING SIMPLE PHOTOS IN YOUR LOCAL AREA! This constantly updated manual
contains years of industry contacts and resources, and will show you step-by-step how to get
started in this virtually unknown "services" industry. It is in PDF format so that you can download
it and get started immediately!

19. HOW TO START OR EXPAND YOUR OWN CLEANING SERVICE: A complete home-
based Starter-Kit designed to help you succeed in the office cleaning business. It contains the
documents and information you need in a downloadable format. It'll teach you how to get the
account and how to price it right. No one spells it out for you easier than this or gives you the
specific information you must have to succeed. This Instant Office Cleaning Kit gives you an
amazing head start.

20. STARTING A DAY CARE CENTRE: The Starting a Day Care Center Start-Up Guide Kit™
is a step-by-step guide which provides a collection of valuable sound advice and practical
guidance for starting your own successful child care business.

21. THE OIL TRADING BUSINESS: Buy and Sell Qil for a Living. Forget Forex, Trade Oil. Qil
can be traded from anywhere in the world with a free price feed and from $300 capital. For more
information or to get your complete guide, just follow the link.

22. THE RESTAURANT MANAGEMENT TOOLKIT: The Restaurant Management Toolkit is
powerful toolkit to increase your sales, increase profits, and to decrease your costs using an
easy to implement bundle of spreadsheet templates, forms, letters, marketing tools,
management software, and calculators to help you manage your restaurant or cafe.
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23. RESTAURANT MANAGEMENT TRAINING VIDEOS: Restaurant Management Training
Video series is a full package of the latest digital videos using the latest technologies to deliver
high resolution restaurant management training videos on how to systematically grow your
restaurant or cafe.

24, RESTAURANT MARKETING DIEAS: Restaurant Marketing Ideas is packed full of
restaurant marketing templates, restaurant marketing e-books, restaurant marketing forms,
marketing sales letters and restaurant marketing tools to help you market your restaurant, cafe
or hotel. This is the best valued in depth and detailed package of restaurant marketing tools
found anywhere on the internet.

25. RESTAURANT MENU TEMPLATES: Restaurant Menu Templates is a package of over 80
restaurant menu design templates and over 200 designer clipart images to create stunning food
and beverage menus either by using our artist designed templates or using your own creative
knowledge.

26. HOW TO IMPROVE DINING ROOM SERVICE: Inside this ebook you will find everything
you need to improve your restaurant’'s organization, exceed your customer's expectations and
increase your profits. It will help you improve your restaurant's service, increase efficiency, and
add more money to your bottom line!

27. HOW TO START A RESTAURANT BUSINESS FOLLOWING A PROFITABLE SYSTEM: If
you are a business novice trying to figure out if your idea is viable... How to Start A
Restaurant Business Following A Profitable System is just what you need to learn all the ins and
outs of beyond creating delicious meals.

28. TOP SECRETS TO SUCCESSFUL RESTAURANT OPERATIONS: Top Secrets to
Successful Restaurant Operations allows you to understand the issues at while opperating your
restaurant. Dealing issues effectively will require some understanding regarding the basics
pertaining to financials, staffing, purchasing, funding and capital, building or buying, existing or
new restaurants... and MORE! This guide can take you through the steps.

29. HOW TO REPAIR SEWING MACHINES AT HOME: How Often Do You Find Yourself
Saying: "l Wish | Knew How To Save $100's Of Dollars On Sewing Machine Repair Bills". Learn
Exactly Repair Sewing Machine At Home! In 30 days Or Less ....Guaranteed! Imagine your own
PART TIME Sewing Machine Repair Business Bringing you in $30,000+Each Year! This ebook
will teach you Step-By-Step How to Become an EXPERT Sewing Machine Repairman.

30. HOW TO START A PROFITABLE PHOTOGRAPHY BUSINESS: If you enjoy taking
photos, then starting a photography business will be easy and achievable for you; learn how to
earn up to $720 part time, per week from my guide... guaranteed!

31. HOW TO RUN A HOME BASED JEWELRY PARTY BUSINESS FOR FUN AND PROFIT:
A Step-by-Step Action Plan for Building your Dream Business. Would You Like To Start your
Own Home Based Jewelry Business? This complete guide will share all my proven tips,
techniques, and secrets on how you can make your own business profitable and successful.
Inside this great book you'll get over 100 pages of valuable information--absolutely everything
any jewelry crafter would need to know to turn their fun hobby into a profitable home business.

32. HOW TO START, RUN AND MARKET YOUR OWN QUILT SHOP: Finally, a business
guide that shows you how to start, run, and market your own quilt shop! This helpful guide will
show you how to start, run, and market a successful quilt shop that will have quilters lining up at
your front door from the day one...

33. SPYWARE AND VIRUS REMOVAL BUSINESS: This guide explains the tools and
methods that are used in a real ongoing and profitable business. Many years of trial and error

Making Biodiesel at Home - 80 -


http://syndex6268.bcorp.hop.clickbank.net/?tid=46
http://syndex6268.bcorp.hop.clickbank.net/?tid=46
http://syndex6268.bcorp.hop.clickbank.net/?tid=46
http://syndex6268.bcorp.hop.clickbank.net/?tid=46
http://syndex6268.bcorp.hop.clickbank.net/?tid=46
http://syndex6268.bcorp.hop.clickbank.net/?tid=46
http://syndex6268.sewingnow.hop.clickbank.net/?tid=47
http://syndex6268.roybarker.hop.clickbank.net/?tid=48
http://syndex6268.elyonline.hop.clickbank.net/?tid=50
http://syndex6268.gruntled1.hop.clickbank.net/?tid=52
http://syndex6268.pappapc.hop.clickbank.net/?tid=58

has produced a method of cleaning a computer of spyware and viruses that can't be beaten!
Our method is the fastest and our method is the absolute best! There is no commercial software
you can buy that does the same job! The "Spyware & Virus Removal Business" guide will help
you with the tools needed to make the business fly. Just add enthusiasm! This ebook can be
downloaded in minutes! Don't wait. Get started today.

34. MAKE MONEY WITH VIRAL MEDIA: Make money with Viral Videos, Pictures, Games and
Sound Bytes. Click for more info.

35. RECORD LABEL BUSINESS PLAN: Are You Producing Great Music but Still Not Earning
A Significant Income? It is time to get down to business! If you are an Artist, Band, or already
are an Independent Record Label owner, do you have a proper business plan in place to run a
successful company which allows you to make a full time income from your music?

36. SECRETS OF A MILLIONAIRE MAGICIAN: How To Skyrocket Your Income As An
Entertainer, Doing The Shows You Want To Do - Where And When You Want To Do Them -
While Leveraging Your Time And Producing Multiple Streams Of Income.

37. EINALLY ORGANIZED, FINALLY FREE FOR THE OFFICE: Get over 1,875 ideas, tips
and techniques for organizing your office, your time, your projects and productivity, your files,
your desk, your computer, your mail, email and much more!

38. ULTIMATE GUIDE FOR PROFESSIONAL ORGANIZERS: Everything you need to know to
start, manage and grow your professional organizing business! It's definitely a 'soup to nuts'
guide, including how you get started in the business, how much money you can make, how to
advertise, how much to charge, dealing with customers, expanding your services, and much
more!

39. REAL HOME BUSINESS IDEAS FOR WOMEN: If you are sick of seeing the same work-at-
home-mom business ideas resurface over and over and over again, you’ve found the right place.
Ideas include Start a Santa Letter Business; How to Start a Recipe Blog; How to Start a Craft
Blog and many More.

40. OWN THE RIGHTS TO BLUEPRINTS — CABINS, SHEDS, GARAGES, MORE: We Are
Selling The Blueprints To A Selection Of Cabins, Garages, Garden Houses, Sheds Etc! You Will
Own The Unlimited Right To Build, Use And Resale These Plans! Cadd Or Pdf Format. New
Plans Just Added!!

More Books at Cyberbookz
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COMPUTERS AND INTERNET

1. SPY REMOVER: Don't think People can Spy on you? SPYWARE is now more common and
DANGEROUS than viruses! Statistics show that over 94% of personal computers are bugged
with potentially dangerous files with 150 or more Spywares on them. Everyone who uses the
Internet today is being watched in some way or another without the user's permission.

2. SATELLITE TV for PC: Stop paying for high-priced cable or Satellite services! Watch LIVE
Games (even the games that are not shown elsewhere) - with our software! Get over 3000
Stations for a small one-time fee. Once you have bought the software, you have nothing else to
pay... EVER!

3. DREAMWEAVER® MADE SO EASY: Even your grandmother could design your website!

4. WEB DESIGN TUTORIAL: In just 7 days you can learn how to create your own professional
web sites and web graphics. Brand New Tutorials Transform Raw Beginners Into Adept Website
Designers In Less Than 7 Days! Stop making overpriced website designers rich and learn how
to do it yourself.

5. SUPER AFFILIATE HANDBOOK: If you're tired of the B.S. and want the truth about working
as an Affiliate marketer - Super Affiliate Handbook is for you. Using a step-by-step plan to
business-building, the 'Super Affiliate Handbook' answers all of the questions you will have and
many, many more. According to one report, total sales generated through affiliate networks in
2006 was £2.16 billion in the UK alone. A Marketing research team estimated that, in 2006,
affiliates worldwide earned $6.5 billion in bounty and commissions from a variety of sources in
retail, personal finance, gaming and gambling, travel, telecom, education, publishing and forms
of lead generation. Go, claim your share now!

6. SPYZOOKA SPYWARE REMOVER: 100% Spyware Removal guaranteed. Every day since
2004 we add spyware to our database, automatically update SpyZooka on computers
worldwide and analyze over 100 million web pages for new spyware threats.

7. DIY COMPUTER REPAIR: Jump ahead of the rest of the computer world by using the Self
Computer Repair E-Book in days, not years. This book contains easy to read, easy to apply
instructions that will have you understanding and working on your PC for fun.

8. WATCH LIVE TV ON YOUR PC: The Satellite TV for PC is an innovative program
developed after years of considerable research. This unique program enables you to convert
your computer into a super TV with access to thousands of channels at minimal cost. You'll be
able to broaden your horizons with this new opportunity to watch and appreciate a wide range of
channels. Be it sports, entertainment, weather, educational, music, movies, shopping, radio or
any other channels, you will enjoy this facility. What's more, you can watch it all on your
personal computer. There are so many advantages in opting for the Satellite TV for PC. This is
because you really get access to a great number of channels from across the world. You will not
get the same offer from your cable TV program.

9. THE HACKER'S NIGHTMARE: Unchallenged as the bible of Computer and Internet
Security. You absolutely cannot afford to be Hacked, Cracked, Robbed, Impersonated, Phished,
Scammed, Spied On, Virus Infected or Otherwise Compromised? Click for more info.

10. COMPUTER SECRETS UNLEASHED: Top Information Technology Consultant spills the
beans and reveals his secret techniques... FIRE your Computer Guy! Volume One: PC Tips &
Tricks will show you how to keep your computer running blazing fast and smooth as glass.
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Volume Two: Home & Small Office Networking will show you how easy it is for anyone, even a
computer novice, to share their Internet connection, files, and printers.

11. YOUTUBE DRIVER: Want to Download Videos From YouTube for your Xbox 360, Iphone,
Ipod, Zune, PSP or Cell Phone? YouTube Driver does it in just one click right from your web-
browser. It's fast and Easy. Best of all, you are protected by our 100% money back Guarantee.

12. SPYWARE AND VIRUS REMOVAL BUSINESS: This guide explains the tools and
methods that are used in a real ongoing and profitable business. Many years of trial and error
has produced a method of cleaning a computer of spyware and viruses that can't be beaten!
Our method is the fastest and our method is the absolute best! There is no commercial software
you can buy that does the same job! The "Spyware & Virus Removal Business" guide will help
you with the tools needed to make the business fly. Just add enthusiasm! This ebook can be
downloaded in minutes! Don't wait. Get started today.

13. FAST PC SECRETS: Speed Up Your PC with the Easy and Instant Cure to Computer
Crashes, Freezes and Foul-Ups. Discover How To Make Your Computer Run Faster Without
Buying Any New Software Or Hardware — Guaranteed!

14. WIN-SPY SOFTWARE: Win-Spy Software is a Complete Stealth Monitoring Package that
can both monitor your Local PC and Remote PC. It includes Remote Install and Realtime
Remote PC Viewer. Win Spy Software will capture anything the user sees or types on the
keyboard. A special hotkey is used to login and access the program. Users will not be able to
terminate or uninstall Win-Spy.

15. DOTCOM INCOME SECRETS: Start Earning a Full Time income Working at Home from
your Computer. Start Earning money in as little as One Hour...

More Books at Cyberbookz
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FUN AND ENTERTAINMENT

1. WATCH LIVE TV ON YOUR PC: The Satellite TV for PC is an innovative program
developed after years of considerable research. This unique program enables you to convert
your computer into a super TV with access to thousands of channels at minimal cost. You'll be
able to broaden your horizons with this new opportunity to watch and appreciate a wide range of
channels. Be it sports, entertainment, weather, educational, music, movies, shopping, radio or
any other channels, you will enjoy this facility. What's more, you can watch it all on your
personal computer. There are so many advantages in opting for the Satellite TV for PC. This is
because you really get access to a great number of channels from across the world. You will not
get the same offer from your cable TV program.

2. POWER ENTERTAINMENT — SATELLITE TV ON YOUR PC : Watch over 5000 TV
channels on your pc, listen 8000 songs anytime.

3. RECORD LABEL BUSINESS PLAN: Are You Producing Great Music but

Still Not Earning A Significant Income? It is time to get down to business! If you are an Artist,
Band, or already are an Independent Record Label owner,

do you have a proper business plan in place to run a successful company

which allows you to make a full time income from your music?

4. HOOKED ON FILMS: Get Instant Access to Unlimited Movies, TV shows, Music, Games and
Software! No per download fees and No recurring fees! You also get access to free step-by-
step instructions on how to download movies and burn them on CD, without using DVD burning
software! You also get over $500 of FREE software! You are getting access to the Web's
largest database! We update our downloadable Movies, TV Shows, Music and Games every
day!

5. SECRETS OF A MILLIONAIRE MAGICIAN: How To Skyrocket Your Income As An
Entertainer, Doing The Shows You Want To Do - Where And When You Want To Do Them -
While Leveraging Your Time And Producing Multiple Streams Of Income.

6. 101 WAYS HOW TO ENTERTAIN YOUR TODDLER: Moms feeling tired all the time? Not
getting any time to clean, do your own chores or even sleep at night? Your savior is just a click
away!!!

7. THE MAGIC TOUCH: Learn the secrets of dozens of mind blowing, easy-to-do, magic tricks
that will leave your audience completely baffled and your friends amazed.

8. 365 KIDS GAMES: 365 Surefire ways to keep the kids entertainment every day of the year.

9. HOMETOWN SHOWBIZ: A Weekly Course to Help You Become a Successful Performer.
Learn how to entertain others. You can easily enter the highest paid industry in the world.

10. ENDINGS AND BEGINNINGS: This science fiction novel is set in the not too distant future
with a race of creatures that humanity has not yet met...

11. THE CULT OF FREEDOM: The novel begins in the distant future where humans are a slave
race... Through the hardship and oppression of their android masters, they relearn the important
lessons we have learned and begin to grow again...

12. AMERICA AND BIOLOGICAL WAR: This novella explores the very real possibility of a
biological attack on the United States and the world...
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13. THE BUTTERFLY PRINCESS: The butterfly princess is a strong leader who exhibits duty,
honor, and courage in the face of adversity...

14. GRANDMA’S BLACKBERRY PIE: Cassie loves to hear her Grandmother's stories after
school... In Grandma's recollections about blackberry pie, Cassie learns about right and wrong
and following her conscience... Beautifully illustrated... A good story with cookies and milk...

15. BROTHER'S KEEPERS, LOSERS’ WEEPERS: A collection of poems, cartoons, and ideas
featuring Sam and Joe... The brothers learn to deal with anger, sibling rivalry, sharing, helping
eachother, using their imagination, and spiritual truths...

16. THE COLORING BOOK: Appropriate for all ages... Pictures to please boys and girls... You
provide the crayons and we provide the fun to keep your children happy for hours...

17. HOW TO ENTERTAIN THE KIDS IN THE CAR: At Last! A Simple, Cheap Family Car Fun
Book Showing YOU How To Entertain the Kids In The Car. Create a Stress-Free Vacation. Car
Trips Will Never Be The Samel!

18. WHAT A CLOWN: a comprehensive, yet easy-to-read guide that reveals not only how to
become a clown and make people laugh like crazy but also how to make money as a clown and
even how you to make it your career!

19. HOW TO MAKE IT IN SHOWBIZ: Thousands of readers have enjoyed the most amazing
tips and advice from the first six issues of Ozemag.com, Australia's premier online
entertainment magazine. Now YOU can have it all in one eBook.

20. MASTER MENTALISM — MAGIC INSTRUCTIONS: Teaches Magic Tricks & Mentalism
Even If You've Never Done A Single Magic Trick In Your Entire Lifel.

21. KILLER MUSIC PRODUCTION SOFTWARE: You will make thousands of beats and you
don't even need to be a professional musician or have any experience, we made it super user
friendly to make your own beats and you won't believe the quality of the sounds we packed it
with.

22. VIOLIN MASTER PRO: Play the violin like a master. Learn to play the violin from one of the
greatest players in the world. All from your own home on video.

More Books at Cyberbookz
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HEALTH AND FITNESS

1. REAL MAN MUSCLE BUILDING COURSE: Discover the Busy Man's # 1 'Secret Weapon'
for Melting Fat and Developing Rock Solid, Ripped Muscles with 15 Minute Workouts!
Experience The Proven Roadmap to Building Rugged Muscle and Burning Fat with 15 Minute
Workouts (or less) That Anyone Can Follow and Get Results Fast.

2. THE PEOPLE’S CHEMIST FOUNDATIONAL HEALTH EDUCATION: Real answers to real
health problems. No hype, no gimmicks, no empty promises and no boring reading! Science
jargon has been kept at an all-time low! As you go from health bozo to health genius you won't
know whether to laugh or cry as you learn about hidden health secrets and the outlandish
medical industry. The People's Chemist Foundational Health Education includes an entire
series of instantly downloaded education, health advice and LIFETIME access to Natural Cures
Review database.

3. THE HONEY, GARLIC AND VENIGAR MIRACLE: NEW health breakthrough discovered in a
kitchen cupboard! Discover how this amazing NATURAL food combination burns fat, fights
infection, and keeps you looking younger.

4. THE ULTIMATE LEG, BUTT, HIP AND THIGH MAKEOVER: Five Critical Facts You Must
Know to Turn Your Lower Body Into a Firm and Sexy Work of Art with a Few Simple
Exercises...

5. BACTERIAL VAGINOSIS GONE FOREVER: Escape the Nightmare Stress of Bacterial
Vaginosis and Get Off the Endless Medical Merry-Go-Round of Uncaring Doctors and Useless
Antibiotics.

6. THE CELLULITE REDUCTION REPORT: The information in this report may infuriate you...
It may initially frustrate you... It may also temporarily embarrass you...But if you've been
unsuccessful at getting rid of your cellulite with all of the hyped up, expensive "cures" - | promise,
this report will not only educate and empower you but most importantly it will expose you to the
only successfully proven way to banish the cellulite from your body - regardless of your age or
'genetics'...

7. THE HOMEMADE MEDICINE: Are The Secrets To Overcoming Virtually Any Health
Problem Hiding In Your Cupboard? The Answers Will Surprise You... All Natural Cures and
Home Remedies That Will Give You RELIEF From Your Symptoms.

8. LIGHTNING SPEED FITNESS PROGRAM: The Lightning Speed Fitness Program will help
you burn fat by increasing your metabolism, improve your strength, speed, fitness, energy levels,
health and attractiveness for the rest of your life.

9. TONSIL STONES SECRET HOME REMEDIES: Discover How to Naturally Get Rid of Tonsil
Stones Forever- GUARANTEED.

10. ARTHRITIS FREE FOR LIFE: Free Yourself of the Swelling, Stiffness and Pain, and Live
Your Life 150% Better by Banishing Your Arthritis in Just One Month! At last, the truth will be
exposed so that YOU can Banish Your Arthritis Condition Naturally - from the comfort and
privacy of your own home.

11. EAT LOSS FOR IDIOTS: You are overweight for the most simple of reasons -- because
you're eating the wrong foods, the wrong types of calories per meal, and you're also eating
meals in the wrong patterns each day. This book will open your eyes.
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12. TRUTH ABOUT SIX-PACK ABS: No gimmicks or fads, just the truth about fat loss and
getting defined abdominals for good.

13. PANIC AWAY: End Anxiety and Panic Attacks. Immediate Anxiety Relief. A natural
technique to stop panic attacks and general anxiety FAST!

14. PENISADVANTAGE: Natural Enlargement Guide.

15. TOP SECRET FAT LOSS SECRET: The Reason You Can't Lose Weight has Nothing to Do
With Your Will-Power, Over-Eating or the Right Diet! ... The Reason You are Fat and Unhealthy
is Because You Have Disgusting Plaque and Horrible Little 'CRITTERS' Living in Your Guts!
This book will show you how to get rid of all of it FOREVER!!

16. BURN THE FAT FEED THE MUSCLE: Fat Burning Nutrition 'Bible' - Others Come And Go.
Burn The Fat Is A Perennial Best Seller Since 2003

17. 12 HOUR CURE FOR YEAST INFECTION: Best Selling Yeast Infection Book On The
Internet

18. TURBULENCE TRAINING: World-famous Turbulence Training Workout. Lose fat and gain
muscle without cardio. Discover the cardio free fat loss workouts using weight training exercise
and interval training to burn fat, get rid of stubborn belly fat, and build muscle.

19. STRIP THAT FAT: Brand New Hot Selling Diet/Weight Loss Program. Tired of the Endless
Loop of Yo-Yo Diets? Here is Why Your Last Diet Didn’t Work.

20. NO NONSENSE MUSCLE BUILDING: The #1 Rated Muscle Program on the Internet. Your
honest source on getting lean, muscular & respected in only weeks.

21. THE TRUTH ABOUT BUILDING MUSCLE: It's 266 Pages Jam Packed With The No B.S
Truth About Sculpting Your Perfect Body. Page After Page Of Explosive Information You
Couldn't Find All In One Place... At Any Price... Anywhere Else...

22. MASTER CLEANSE SECRETS 10 DAY DIET: This Ebook Helps People Lose Weight,
Detox, And Get Healthy Fast! Now You Can Benefit From The Same 10 Day Diet Used By The
Rich & Famous To Quickly Lose Lots Of Weight... Look Years Younger... And Feel Like a Kid
Again

23. CURE HEMORRHOIDS IN 48 HOURS: EXPOSED: "Easy Method Cures Hemorrhoids
Safely in 48 Hours, Already PROVEN By Thousands To Have Eliminated Pain &
Embarrassment For Good ..."

24. 7 MINUTE MUSCLE: Rebel Trainer Proves You Can Gain More Lean Muscle Mass And
Dramatically Increase Your Health In Just 7 Minutes a Day...And He Guarantees It

25. BEST PREMATURE SOLUTION: Stop Premature Ejaculation Starting Tonight! NEW Cure
Invented By Sex Educator Attacks PE From Every Angle And Is Virtually 100% Effective.

26. ACNE FREE IN 3 DAYS: All Natural Cure For Stopping Acne In 3 Days! Chronic Acne
Sufferer Finds A Scientifically Proven Way To Permanently Clear Skin In Just Three Days, And
Finally Reveals The Unbelievably Easy, Step-By-Step Actions You Could Already Be Taking To
Look Better, Feel Better, And Have A Renewed Sense of Self-Esteem!"

27. THE DIET SOLUTION PROGRAM: A Comprehensive Weight Loss Program That Will Not
Only Remove Body Fat, But Guarantees Increased Energy, Health And Vitality.
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28. GROW TALLER 4 IDIOTS: Learn the idiot proof way of growing 2-3 inches taller in 6 weeks.
Never waste your money on expensive and ineffective products ever again!!

More Books at Cyberbookz
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HOME AND FAMILY

1. ELECTRICITY — MAKE IT, DON'T BUY IT: This fantastic eBook will show you how to set up
your own electric company running on biodiesel fuel in your back yard.

2. SECRETARIAL BUSINESS-IN-A-BOX: Turn Your Typing Skills Into A Lucrative Business.
The Secretarial Business-In-A-Box Makes It Easy To Start A Secretarial Business And Make
Money Typing At Home.

3. HOW TO START AND RUN AN INTERNET BUSINESS: Successful Internet Business
Owner Shares Her Secrets. If you have an idea for a business but aren't sure how to set it up on
the internet to make it successful, or, you want to make money on the internet but aren't sure
how, or you wished that you could be one of the people that make their living off the internet,
this ebook is for you.

4. SUPER AFFILIATE HANDBOOK: If you're tired of the B.S. and want the truth about working
as an Affiliate marketer - Super Affiliate Handbook is for you. Using a step-by-step plan to
business-building, the 'Super Affiliate Handbook' answers all of the questions you will have and
many, many more. According to one report, total sales generated through affiliate networks in
2006 was £2.16 billion in the UK alone. A Marketing research team estimated that, in 2006,
affiliates worldwide earned $6.5 billion in bounty and commissions from a variety of sources in
retail, personal finance, gaming and gambling, travel, telecom, education, publishing and forms
of lead generation. Go, claim your share now!

5. HOW TO REPAIR SEWING MACHINES AT HOME: "How Often Do You Find Yourself
Saying: "I Wish | Knew How To Save $100's Of Dollars On Sewing Machine Repair Bills". Learn
Exactly Repair Sewing Machine At Home! In 30 days Or Less ....Guaranteed! Imagine your own
PART TIME Sewing Machine Repair Business Bringing you in $30,000+Each Year! This ebook
will teach you Step-By-Step How to Become an EXPERT Sewing Machine Repairman.

6. HOW TO RUN A HOME BASED JEWELRY PARTY BUSINESS FOR FUN AND PROFIT: A
Step-by-Step Action Plan for Building your Dream Business. Would You Like To Start your Own
Home Based Jewelry Business? This complete guide will share all my proven tips, techniques,
and secrets on how you can make your own business profitable and successful. Inside this
great book you'll get over 100 pages of valuable information--absolutely everything any jewelry
crafter would need to know to turn their fun hobby into a profitable home business.

7. BATTERY RECONDITIONING: Discover the Secrets to Reconditioning Batteries and
Make establish your own business. Now Includes information on how to recondition Lead Acid
(Automotive) Batteries.

8. SOAP MAKING MADE SIMPLE: A Step-By-Step, Paint-By-Number, Everything But The
Kitchen Sink System That Contains Every Piece of the Soap Making Puzzle... No Matter What
Your Level of Expertise! "Everything You Could Possibly Want To Know About Soap Making
Can Be Found In This Jam-Packed Workbook and Training System... Guaranteed!"

9. EFFICIENT HOME: The Efficient Planet DIY Set Of Manuals Will Show You How To
Generate Your Own Free Power & Even Get Yourself Off The Grid For Good~!

10. BEATING ENERGY COSTS: DIY Power Plans. Why pay for electricity when you can
unplug and never lose power again? Renewable energy helps create a cleaner environmental
future for ourselves, our children, and our communities. These ebooks will provide the perfect
solution for you to generate electricity in your own backyard! These systems generate enough
electricity to then make your meter spin backwards while the power company pays you.
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11. HOMEMADE ENERGY: To Smart Home Owners Who Are Sick Of Paying More And More
For Electricity And Energy: How Would You Like To UNPLUG Your House From Your Electrical
Company, Knowing That You Are "100% Powered By Nature" With Renewable Energy? 52-
Year-Old Man From California Finally Reveals Methods He Uses To Make The Electric
Company Pay Him... His Step-By-Step Methods Can Be Used By Anyone Who Wants To
Generate His Own Electricity.

12. HOMEMADE POWER PLANT: Sick of paying high electric bills? Discover How To Pay Only
$3 For Electricity This Month... Next Month... Forever... It's Legal, It's Easy, And You Can Do It
Today!

13. HYDROPHONICS GARDENING: You Are Just Moments Away From Discovering How To
Grow Virtually Any Plant, Vegetable And Fruit Without Soil Even If You're Complete a Beginner!

14. THE COMPLETE GRAPE GROWERS GUIDE: In this beefy 68 page e-book, packed-to-the
brim manual, filled with real photographs and easy readable instructions, I'll reveal ALL of the
secret techniques, not even my neighbor farmers know. These techniques will blow your mind
and have your grape growing friends scrambling, biting your dust.

15. POOR MAN'S GUIDE TO WIND POWER AND BATTERY SYSTEMS: Make a 1,000 watt
wind turbine for less than $150 , including the tower! Now with 3,000 watt wind turbine plans.
Includes DC Motor Analyzer program. Refurbish FREE forklift batteries with my desulfator kit
(very easy to make).

16. THE METAL PLATING BIBLE: The definitive guide to metal plating for the home, or
amature metal plating enthusiasts.

17. SOLAR POWER DESIGN MANUAL: The Solar Power Design Manual Ebook starts from
first principles to guide you through the process of designing, specifying and installing your own
self-contained solar power system, anywhere in the world.

18. BONSA| GARDENING SECRETS: Man Discovers Secrets of the Bonsai Masters...And
Finally Breaks Years of Silence and Reveals How ANYONE, from Beginner to Advanced, can
Create and Care For Beautiful Bonsai Trees!

19. SIMPLE SOAPMAKING: At Last! You can make soap quickly and easily without wasting
hours of time & losing handfuls of money by following these step-by-step instructions by a
proven expert.

20. AUTHENTIC DESIGNERS HANDBAGS GUIDE: The ultimate, complete, comprehensive
Authentic Designer Handbags Guide. The original HANDBAG BIBLE! Your complete resource
for becoming an expert at identifying FAKES and knowing how to spot an ATHENTIC
DESIGNER HANDBAG from a mile away.

21. THE STUDENT'S WINNING EDGE: Remembering information is a skill many students
struggle with. It is not because they were born with or without the ability to remember. The fact
of the matter is, no one has ever taught you HOW to memorize what you need for tests. The
Students Winning Edge is a proven, easy, fun and guaranteed way to learn and retain
information taught in school. It is designed to teach you how to remember the information that is
taught in your classes.

22. HEARTS AND MINDS MUSIK TRACKS® FOR STUDENTS: WARNING!!! Students who
don’t start lowering their stress levels immediately, allow stress to reach maximum levels —
resulting in sleep loss, ruined test scores and the retention abilities of a squirrel. It piles up and
does NOT go away even after a weekend of partying. If you want a fast, simple and super -
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cheap way to quickly end exam stress for good — safe and natural without pills or doctors - then
read this ......These MusikTracks use an exciting and powerful stress busting sound technology,
called binaural music. When it is played alongside ordinary soothing music and listened to with
stereo headphones, this creates remarkable positive changes in listeners. Thousands of people
are using it and I've been hearing an avalanche of positive feedback about the benefits they've
received.

23. MAKING MATH MORE FUN: "Making Math More Fun Printable Math Games" gives you 4
books jam packed full of kid math games and fun math activities to make math exciting and
easy to learn. These are electronic books that are downloaded to your computer in a flash.
Which means you can be reading them and playing all these games in as little as 5 minutes
from now. Finding quality, kid math games isn't easy. But now you can have all of the kids' math
games that you need.

24. 5 MINUTE LEARNING MACHINE: In Only 5 Minutes You Can Quickly And Easily Double
Your Reading Speed, Develop A Tape Recorder Memory, Breeze Through Any Test, Develop
Total Concentration, Skyrocket Your Power To Handle Figures And Read A Speakers
Thoughts... All Without Deep Study! In Only 5 Minutes Or Less Guaranteed!

25. HUMAN ANATOMY AND PHYSIOLOGY: Announcing: The Easiest Way To Master
Anatomy & Physiology. Learn Human Anatomy & Physiology The Easy Way With Over 3000
Pages & Detailed Diagrams Of The Human Body. Be among the rare few to own this highly-
exclusive Anatomy and Physiology Course before it vanishes. This is previously only sold to
medical professionals and industry insiders.

26. THE PEOPLE'S CHEMIST FOUNDATIONAL HEALTH EDUCATION: Real answers to real
health problems. No hype, no gimmicks, no empty promises and no boring reading! Science
jargon has been kept at an all-time low! As you go from health bozo to health genius you won't
know whether to laugh or cry as you learn about hidden health secrets and the outlandish
medical industry. The People's Chemist Foundational Health Education includes an entire
series of instantly downloaded education, health advice and LIFETIME access to Natural Cures
Review database.

27. THE SCHOLARSHIP GRANT GUIDE: Search more than 20 million scholarship awards
online, all from one resource. No matter if you're a high school kid... a single mom looking to
further your education... a parent or grandparent... or an international or minority student — this
book is for you. Up to $40,000 or More of Free Scholarship Money and Free Grant Money.

28. HOME SCHOOLING ABC'S : Don't let self-doubt, or lack of experience, rob you of the best
first year possible! All you need are a few basic "how-to's" and your homeschool can be up and
running in 48 hours or less. Plus you'll be sent weekly assignment for the next six months that
will help you step-by-step to turn this first year of homeschooling into the best year ever!

29. HOW TO WRITE CHECKS: By using How to Write Checks, your students or children will
learn how to: write out checks, balance a checkbook, use a checkbook register, code an invoice
and understand a bank statement in 60 days. Ideal for teachers, parents, home school
instructors, banks, prisons, community college instructors, and senior centers.

30. CHEEKIE EARLY LEARNING SERIES: A comprehensive resource you can be confident
that you are not missing out on anything important in your child's early learning and
development experience. The 5 Jumboworkbooks are fun, stimulating and educational for
children aged 3- 7 years old.

31. ROBOT READER: If You Want To Improve Children's Reading Skills Quickly And Easily,
Don't Do Anything Until You Read This! As A Parent Or A Teacher You Want To Give Children
The Core Skills Needed To Develop A Solid Foundation In Literacy That Will Last A Lifetime -
And Now You Can Simply By Playing Reading Games and Phonics Games.

Making Biodiesel at Home -91-


http://syndex6268.seaeagle.hop.clickbank.net/?tid=15
http://syndex6268.carlmarl.hop.clickbank.net/?tid=25
http://syndex6268.humanatomy.hop.clickbank.net/?tid=26
http://syndex6268.thepc.hop.clickbank.net/?tid=36
http://syndex6268.sgguide.hop.clickbank.net/?tid=38
http://syndex6268.knowledgeq.hop.clickbank.net/?tid=39
http://syndex6268.howtwc.hop.clickbank.net/?tid=60
http://syndex6268.colormy.hop.clickbank.net/?tid=63
http://syndex6268.robot27.hop.clickbank.net/?tid=65

32. S.T.A.R. TEENS: Give your kids skills to lead successful and prosperous lives. Help them
to feel good about who they are and who they can become. Why wait? As a parent, as a
grandparent, you can make a difference. You can become a personal mentor and coach for
your children. Give your kids tools and strategies that will help them Feel better about
themselves; Develop the skills they need to live successful and purposeful lives; Reach their
goals and realize their potential and you’ll have the added benefit of spending time with your
kids and showing them how much you care about them.

33. TRANCE MUSIC TUTORIAL: If you want to learn about music technology, you have come
to the right place. These ebooks are designed to put the fun back into learning new programs.
Forget about those dusty old manuals no one can understand and those internet tutorials that
teach you next to nothing.

34. HOMESHOOLING SECRETS REVEALED: Unlock the keys to your child’s educational
success. Don't risk it! If you love your kids, homeschooling is the answer to overcrowded
classrooms and underperforming teachers. Pioneering new book shows you how easy it is to
start homeschooling. Don’t take a chance on your child’s future!

35. HOW TO DRAW FOR KIDS: Get a fun arts and crafts eBook with drawing instructions for
children. Download a quick and easy way to keep your kids occupied while they learn
something of value. Hours of Entertainment for your Children.

36. N2MILLENNIALS: These online multimedia ecourses explain how the Millennial
generation became radically different and provides insights and strategies for employers,
parents, educators and businesses marketing to Millennials.

37. HANDWRITING EBOOK: Discover Self Guiding And Easy To Use Handwriting
Worksheets - The Start Points And Pen Routes Teach Your Child To Write The Right Way And
Overcome Poor Handwriting Habits - TEACH WITHOUT TEARS.

38. COUNTING EBOOK: Printable Worksheets That Teaches Your Child Excellent Counting
Skills And Lays A Strong Foundation For Future Maths Learning....All This Using A Fun And
Easy Approach!

39. HOMETOWN SHOWBIZ: A Weekly Course to Help You Become a Successful Performer.
Learn how to entertain others. You can easily enter the highest paid industry in the world.

40. STUDY SECRETS REVEALED: Getting Into the Zone will tell you how to radically improve
your study performance in 7 simple steps. Discover the Six Silent Killers of Student Success
and how you beat them.

41. FREE ENERGY OPTIONS: You are about to get instant access to all the information you
need to create electricity right in your own backyard, including detailed step-by-step instructions,
full-color illustrations, and sources for all materials.

42. DECLUTTER FAST: How To Get Your Home In Order Almost Immediately In The Easiest
Possible Way.

43. DOTCOM INCOME SECRETS: Start Earning a Full Time income Working at Home from
your Computer. Start Earning money in as little as One Hour...

44. MAKE NATURAL POWER: Your ultimate All-In-One Guide to home renewable energies.
Make your own solar and wind power systems! Why pay for expensive electricity when You can
make your own...and SELL IT!
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45. DIY POWER SYSTEM: Don't Let Anyone Else Trick You Into Thinking That A Home
Energy Generator Is Expensive... You Could Go "Off Grid" Or Even Have The Electric Company
Pay YOU... Discover How To Build Your Own Wind Or Solar Energy Generator For As Little As
$100! And This Is *Only* The Beginning...

46. FINALLY ORGANIZED, FINALLY FREE FOR THE HOME: An amazing collection of 2,175
ideas, tips and techniques for organizing your home, your clutter, your time, your schedule, your
money, your paper, your family and much more!

47. EASY ORGANIZER: The easiest way to organize every bit of information in your life! Tons
of easy to use forms, checklists, logs and information sheets for important family information,
goals, planning, personal growth, home maintenance, cleaning, inventory, gardening, home
office, computer, vacation and more!

48. HOLIDAY PLANNER: No matter what time of year it is, it's never too early to get organized
for the holidays. Tons of easy to use forms, checklists, logs and information sheets to help you
get organized for the holidays, including holiday To Do lists, planning sheets, holiday dinner
guides, holiday cards, decorations, holiday budget and much more!

49. FORCEFUL INSECTICIDES AND FERTILIZERS: HOMADE RECIPES: John Perez,
professional gardener, finally reveals his Secret Recipes (strictly here only and nowhere else)
and why he always refused to sell them to Multinational Companies.

50. HOME ORGANIZATION FOR BUSY PEOPLE: Discover Simple, Step-by-Step Home
Organization Strategies and Put an End to the Clutter Stealing Time and Space Right from
Under Your Nose.

51. VETERINARY SECRETS REVEALED: You CAN Heal Your Sick Pet At Home, Without
Going To The Vet...

52. BONSAI GARDENING SECRETS: Discover Over 95 Pages Of Insider Secrets To Creating
Stunning Bonsai Trees.

53. ORGANIC FOOD GARDENING BEGINNER'S MANUAL: 87 Page Step-by-step Gardening
Manual For Beginners To Learn How To Grow Their Own Healthy, Organic Food - Saving
Money And Eating Chemical Free!

54. THE HYPERTUFA HOW-TO MANUAL: 100 Page EBook On How To Make Garden Art
Objects From Hypertufa. Easy To Follow Instructions & Expert Advice.

55. ORGANIC VEGETABLE GARDENING: Organic Vegetable Gardening Ebook. Even A
Novice Can Start An Organic Garden With This Simple Guide. Complete Step By Step
Gardening Guide.

56. FREE ORGANIC VEGETABLE GARDENING AT HOME: Learn How To Start Up Or
Enhance Your Own Organic Vegetable Garden At Home. Everyone Can Save Money On Food
Bills And Produce Superior Fruit And Vegetables.

57. DIY JAPANESE GARDEN: Easy Step By Step Guide To Make You Own Japanese
Garden, With Pictured Sample Garden Designs.

58. SELF-SUFFICIENT LIFE: Keeping And Raising Chickens And Poultry. Build A Chicken
Coop. Growing Your Own Fruit And Vegetables. Beekeeping (Honey Bees). Herbal Remedies,
Herbs, Remedy. Hydroponics Gardening, Hydroponics Garden. Building Your Own Greenhouse.
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59. WORM FARMS DIY: How To Build And Manage A Worm Farm To Suit The Average
Family. Recycle Household Organic Waste Into Fertiliser For Your Garden And Help The
Environment Too.

60. FELORAL DESIGN SECRETS: Get Started Learning To Design Floral Arrangements. Tap
Into Another Indoor Gardening Niche!

61. THE REAL GARDENER'S BOOK: Get A Beautiful Garden - Easy, Inexpensive, And
Rewarding - Simple Steps To Follow! Only Product With Book And Audio Mp3 Book !

62. HOME HYDROPHONICS GARDENING GUIDE: The Hydroponics Gardening Guide
Provides You With Everything You Need To Know To Get Started With Hydroponics. It Covers
All Of The Bases So That You Understand All Of The Essentials Along With Step-by-step
Instructions And A Handy Checklist Of To Do Tasks.

63. GARDEN RACK: No Bend, No Kneel Gardening At Its Best! The ultimate raised garden
plans.

64. HIGH DENSITY GARDENING: How To Design, Build, Set Up, Grow With And Maintain A
High Density Garden To Provide You And Your Family With Fresh, Wholesome And Tasty
Vegetables.

65. SIX STEPS TO SUCCESSFUL GARDENING: Using the Mittleider Method taught in the Six
Steps book will help you grow 5 to 10 times more healthy delicious vegetables and fruits than a
traditional garden in the same space. Follow the simple steps in this book and you can save
many hundreds of dollars a year on your food bills.

66. THE MITTLEIDER GARDENING COURSE: This gardening book is truly in a class by itself.
It's SO simple to read and follow you can’t mess up. And it's so thorough in covering everything
you need to do that you are guaranteed “a great garden in any soil, and in virtually any climate.”

67. MITTLEIDER GARDENING MANUALS: This is a set of 9 manuals compiled through the
years by Dr. Mittleider targeting specific garden topics in a precise manner. The manuals range
in size from 7-25 pages in length.

68. LET'S GROW TOMATOES: Let's Grow Tomatoes is an easy reading step-by-step guide to
growing tomatoes that will have you growing 5 to 10 times more in the same space, and make
your garden the envy of your whole town!

69. HOW TO PLAN AND CARE FOR YOUR ROSE GARDEN: New Guide Reveals Tips, Tricks
& Techniques You Can Use To Consistently Grow Gorgeous, Healthy Roses With Ease!

70. SQUARE WATERMELON SECRETS REVEALED: Instant Buzz Home Garden Ebook.
Author Grew His Own Square Watermelon And Shows How To. Its Great Fun And Curiosity.

More Books at Cyberbookz
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MARKETING AND ADS

1. RESTAURANT MARKETING IDEAS: Restaurant Marketing Ideas is packed full of
restaurant marketing templates, restaurant marketing e-books, restaurant marketing forms,
marketing sales letters and restaurant marketing tools to help you market your restaurant, cafe
or hotel. This is the best valued in depth and detailed package of restaurant marketing tools
found anywhere on the internet.

2. HOW TO SELL YOUR HOME IN 21 DAYS OR LESS: WARNING! Homeowners, If Your
Property Is Not Selling As Quickly As You'd Like, Don't Even Think About Reducing The Asking
Price Another Penny Until You Read This Ebook.

3. GIVE TO GET MARKETING SOLUTION: must for every business owner! Everything you
need to know to attract customers to your business, so you can sell a lot more of your products
or services!

More Books at Cyberbookz
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MONEY AND EMPLOYMENT

1. MAKE MONEY TAKING LOCAL PHOTOS FOR NATIONAL COMPANIES: EARN $200+
PER DAY TAKING SIMPLE PHOTOS IN YOUR LOCAL AREA!

This constantly updated manual contains years of industry contacts and resources, and will
show you step-by-step how to get started in this virtually unknown "services" industry. It is in
PDF format so that you can download it and get started immediately!

2. HOW TO START, RUN AND MARKET YOUR OWN QUILT SHOP: Finally, a business
guide that shows you how to start, run, and market your own quilt shop! This helpful guide will
show you how to start, run, and market a successful quilt shop that will have quilters lining up at
your front door from the day one...

3. HOME TRADER SUCCESS PROGRAM: The Forex Market Needs New Home Traders Like
You! This is the only Forex program in the world that takes the time to fully develop and nurture
your success from start to finish. By enrolling today you are GUARANTEED an immediate
position as a Forex Home Trader and the ability to finally be your own boss!

4. TAX LIENS MADE EASY: Buy and sell homes easily using just your laptop or PC ... Even
while laying in bed ... and make $100,000's without ever having to leave your home! -
Guaranteed!!

5. CRAFT BUSINESS GUIDE: This helpful guide will show you how to start, run, and market a
successful craft business that will allow you to earn a healthy part-time or full-time income...

6. PERFUME AND AROMATHERAPY: Discover secret sources for running a successful
perfume oil and aromatherapy bath and body business that would take years to find on your
own.

7. ELECTRICITY — MAKE IT, DON'T BUY _IT: This fantastic eBook will show you how to set up
your own electric company running on biodiesel fuel in your back yard.

8. HOW TO START AND OPERATE A DAYCARE CENTRE: A step by step guide on how to
start and operate a successful daycare centre. Everything You Ever Wanted to Know About
Starting a Daycare.

9. SECRETARIAL BUSINESS-IN-A-BOX: Turn Your Typing Skills Into A Lucrative Business.
The Secretarial Business-In-A-Box Makes It Easy To Start A Secretarial Business And Make
Money Typing At Home.

10. HOW TO BUILD A MULTI-MILLION DOLLAR MEDICAL TRANSPORTATION COMPANY:
What is medical transport? Also known as an ambulette service, medical transportation is non-
emergency transportation. It is the transportation of people in need of assistance such as
patients in wheelchairs, stretchers, and others that just need a helping hand. And, because the
elderly population is growing at an exponential rate, choosing to start a medical transportation
company is an EXCELLENT investment!

11. HOW TO START A LAWN CARE BUSINESS: “Turn High Grass Into Cold Cash”. This is
your ultimate source for everything you need to know to start and run a successful lawn care
business. This guide will teach you how to bid, give you marketing ideas, and let you in on many
other professional techniques that WORK!

12. HOW TO START OR EXPAND YOUR OWN CLEANING SERVICE: A complete home-
based Starter-Kit designed to help you succeed in the office cleaning business. It contains the
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documents and information you need in a downloadable format. how to price it right. This
Instant Office Cleaning Kit gives you an amazing head start.

13. STARTING A CATERING BUSINESS: The Starting a Catering Business Start-Up Guide
Kit™ is a step-by-step guide which provides a collection of valuable sound advice and practical
guidance for starting your own successful catering business.

14. START A CLEANING BUSINESS: Start a cleaning business and earn an excellent income
even in your first year in business. You can start now with little cash and no experience. Four
alternatives to choose from: house cleaning; office cleaning; window cleaning and carpet
cleaning or you may order the four books altogether.

15. STARTING A BED AND BREAKFAST: Brand New Step By Step Guide Shows You How
To Start and Operate Your Own Successful Bed and Breakfast Business From The Ground Up.
If you thought running a successful Bed and Breakfast business has to be difficult, you'll learn
why it doesn't. This book presents methods that are simple and profitable! and YOU, too, can
capitalize on this exciting and immensely profitable NEW trend. The Starting a Bed and
Breakfast Start-Up Guide Kit™ is a step-by-step guide which provides a collection of valuable
sound advice and practical guidance for starting your own successful bed and breakfast
business.

16. STARTING AN IMPORT EXPORT BUSINESS: This amazing document reveals a step-by-
step plan on how to create a fully functional and money-making Import Export Business.

17. START A COOKIE BUSINESS: If you've ever considered turning your baking skill into a
profitable business, you've found the right place... Do you love to Bake? How would you like to
start a fun and profitable business baking and decorating cookies? If you’re ready to turn your
passion for baking into a full time income without huge upfront, out-of-pocket costs and without
buying a franchise...this book is for you.

18. STARTING A WHOLESALE BUSINESS: Finally, A Real Information About The Wholesale
Industry From An Insider That Not Only Makes A Living In Wholesale, He Is The Leading
Consultant and Expert

Teaching Other Businesses How To Make More Money!

19. MAKE MONEY TINTING WINDOWS: Insider Secrets Revealed. How To Easily Start Your
Own Lucrative Money Making Window Tinting Business In Your Spare-Time. and Generate Up
to $300.00 Per Day!

20. HOW TO START AND RUN AN INTERNET BUSINESS: Successful Internet Business
Owner Shares Her Secrets. If you have an idea for a business but aren't sure how to set it up on
the internet to make it successful, or, you want to make money on the internet but aren't sure
how, or you wished that you could be one of the people that make their living off the internet,
this ebook is for you.

21. SUPER AFFILIATE HANDBOOK: If you're tired of the B.S. and want the truth about
working as an Affiliate marketer - Super Affiliate Handbook is for you. Using a step-by-step plan
to business-building, the 'Super Affiliate Handbook' answers all of the questions you will have
and many, many more. According to one report, total sales generated through affiliate networks
in 2006 was £2.16 billion in the UK alone. A Marketing research team estimated that, in 2006,
affiliates worldwide earned $6.5 billion in bounty and commissions from a variety of sources in
retail, personal finance, gaming and gambling, travel, telecom, education, publishing and forms
of lead generation. Go, claim your share now!

22. MAKE MONEY TAKING LOCAL PHOTOS FOR NATIONAL COMPANIES: EARN $200+
PER DAY TAKING SIMPLE PHOTOS IN YOUR LOCAL AREA!
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This constantly updated manual contains years of industry contacts and resources, and will
show you step-by-step how to get started in this virtually unknown "services" industry. It is in
PDF format so that you can download it and get started immediately!

23. HOW TO START OR EXPAND YOUR OWN CLEANING SERVICE: A complete home-
based Starter-Kit designed to help you succeed in the office cleaning business. It contains the
documents and information you need in a downloadable format. It'll teach you how to get the
account and how to price it right. No one spells it out for you easier than this or gives you the
specific information you must have to succeed. This Instant Office Cleaning Kit gives you an
amazing head start.

24. STARTING A DAY CARE CENTRE: The Starting a Day Care Center Start-Up Guide Kit™
is a step-by-step guide which provides a collection of valuable sound advice and practical
guidance for starting your own successful child care business.

25. THE OIL TRADING BUSINESS: Buy and Sell Oil for a Living. Forget Forex, Trade Oil. Oil
can be traded from anywhere in the world with a free price feed and from $300 capital. For more
information or to get your complete guide, just follow the link.

26. HOW TO START A RESTAURANT BUSINESS FOLLOWING A PROFITABLE SYSTEM: If
you are a business novice trying to figure out if your idea is viable... How to Start A
Restaurant Business Following A Profitable System is just what you need to learn all the ins and
outs of beyond creating delicious meals.

27. HOW TO START A PROFITABLE PHOTOGRAPHY BUSINESS: If you enjoy taking
photos, then starting a photography business will be easy and achievable for you; learn how to
earn up to $720 part time, per week from my guide... guaranteed!

28. HOW TO RUN A HOME BASED JEWELRY PARTY BUSINESS FOR FUN AND PROFIT:
A Step-by-Step Action Plan for Building your Dream Business. Would You Like To Start your
Own Home Based Jewelry Business? This complete guide will share all my proven tips,
techniques, and secrets on how you can make your own business profitable and successful.
Inside this great book you'll get over 100 pages of valuable information--absolutely everything
any jewelry crafter would need to know to turn their fun hobby into a profitable home business.

29. HOW TO START, RUN AND MARKET YOUR OWN QUILT SHOP: Finally, a business
guide that shows you how to start, run, and market your own quilt shop! This helpful guide will
show you how to start, run, and market a successful quilt shop that will have quilters lining up at
your front door from the day one...

30. SPYWARE AND VIRUS REMOVAL BUSINESS: This guide explains the tools and
methods that are used in a real ongoing and profitable business. Many years of trial and error
has produced a method of cleaning a computer of spyware and viruses that can't be beaten!
Our method is the fastest and our method is the absolute best! There is no commercial software
you can buy that does the same job! The "Spyware & Virus Removal Business" guide will help
you with the tools needed to make the business fly. Just add enthusiasm! This ebook can be
downloaded in minutes! Don't wait. Get started today.

31. MAKE MONEY WITH VIRAL MEDIA: Make money with Viral Videos, Pictures, Games and
Sound Bytes. Click for more info.

32. RECORD LABEL BUSINESS PLAN: Are You Producing Great Music but

Still Not Earning A Significant Income? It is time to get down to business! If you are an Artist,
Band, or already are an Independent Record Label owner,

do you have a proper business plan in place to run a successful company

which allows you to make a full time income from your music?
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33. SECRETS OF A MILLIONAIRE MAGICIAN: How To Skyrocket Your Income As An
Entertainer, Doing The Shows You Want To Do - Where And When You Want To Do Them -
While Leveraging Your Time And Producing Multiple Streams Of Income.

34. DOTCOM INCOME SECRETS: Start Earning a Full Time income Working at Home from
your Computer. Start Earning money in as little as One Hour...

35. REAL HOME BUSINESS IDEAS FOR WOMEN: If you are sick of seeing the same work-at-
home-mom business ideas resurface over and over and over again, you’ve found the right place.
Ideas include Start a Santa Letter Business; How to Start a Recipe Blog; How to Start a Craft
Blog and many More.

More Books at Cyberbookz
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SOCIETY AND CULTURE

1. 300 CREATIVE DATES: Oprah Expert Reveals the 300 Creative and Inexpensive Date
Ideas That People Are Using to Leave Great Impressions, Rekindle Relationships and Have
More Fun!

2. COMPLETE DETECTIVE: Uncover Confidential Information Safely and Privately from the
Comfort of Your Own Computer AND NO ONE WILL EVER KNOW! You are about to discover
areas of the Internet that most people never knew existed. These are the resources that
professional investigators and government agencies use every day, and now they are available
for you to use, most of them ABSOLUTELY FREE!

3. HOW TO FIND AND MARRY A WOMAN LIKE ME: Russian women are different. Don't
even think about dating one without reading this book! Learn how to easily find, court and finally
marry a beautiful Russian woman... from a beautiful Russian woman! Get it done - easily,
painlessly and certainly! And have lots of fun along the way! Slay your competition and become
an irresistible magnet for Russian women... because you know exactly what they want and how
to give it to them.

4. HOW TO FORM A NON-PROFIT ORGANIZATION: This E-Book will guide you through the
process of starting a non-profit organization, step by step, including "insider" tips — based on
the successful and proven formula, along with links to carefully selected resources to assist you
in gathering all the components of a successfully approved application.

5. THE COMPLETE DISASTER GUIDE: Having survival tips, graphs, diagrams, and important
information in one place is helpful to everyone and much more convenient in our daily lives.

6. EASY AND EFFECTIVE STORM, BLAST AND FALLOUT SHELTER: WHY spend $40,000
on a commercial fallout shelter??? Many of these shelters are effective tornado shelters as well
as effective fallout and bomb shelters!!!

7. ECONOMIC SURVIVAL: This booklet will pay for itself in no time at all... It won't make you
rich but it will help a lot when you are having trouble.

8. THE NEW ZEALAND IMMIGRATION AND RELOCATION REPORT: Dreaming of New
Zealand is one thing. Taking the steps to actually live your dream is another. This report will
open your eyes to what is possible and how to start making your New Zealand dreams a reality.

9. MOVING AND LIVING IN SPAIN: The dream of living in Spain with its sun, ocean breezes,
white sandy beaches and rich food makes it an inviting place to call home. Discover The
Essential Guide to Living in Spain... Be Prepared Before... During... and After You Make The
Move!ll This ebook has everything you need for your new life in Spain. From planning, moving
to buying a home and more.

10. IMMIGRATION TO CANADA: Discover how you can immigrate to Canada without
spending thousands of dollars paying for consulting services

11. HOW TO ARRIVE AND THRIVE IN AUSTRALIA: The only up-to-date guide to immigration
and success in Australia. "How to arrive and thrive in Australia", equips you 100% with the
knowledge and skills you need to emigrate to and successfully settle in any part of Australia.
This guide combines the immigration knowledge and experience of people like you from around
the world who have successfully settled in Australia. These are their immigration and settling
secrets, tips and techniques compiled into a single source.
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12. HOW TO ARRIVE AND THRIVE IN THE UK: The only up-to-date guide to immigration and
success in the UK. Take all the uncertainty, risks, stress and confusion out of your move to the
UK. "How to arrive and thrive in the UK", equips you 100% with the knowledge and skills you
need to emigrate to and successfully settle in any part of the United Kingdom. This guide
combines the immigration knowledge and experience of people like you from around the world
who have successfully settled in Britain. These are their immigration and settling secrets, their
tips and techniques compiled into a single source.

13. HOW TO ARRIVE AND THRIVE IN IRELAND: The only up-to-date guide to immigration
and success in Ireland. Put your fears about emigration to Ireland to rest here. "How to arrive
and thrive in Ireland", equips you 100% with the knowledge and skills you need to claim your
Irish citizenship or emigrate to and successfully settle in any part of Ireland. This guide
combines the immigration knowledge and experience of people like you from around the world
who have successfully settled in Ireland. These are their immigration and settling secrets, tips
and techniques compiled into a single source.

14. HOW TO ARRIVE AND THRIVE IN NEW ZEALAND: The only up-to-date guide to
immigration and success in New Zealand. Take all the uncertainty, risks, stress and confusion
out of your move to New Zealand. "How to arrive and thrive in New Zealand", equips you 100%
with the knowledge and skills you need to emigrate to and successfully settle in any part of New
Zealand. This guide combines the immigration knowledge and experience of people like you
from around the world who have successfully settled in New Zealand. These are their
immigration and settling secrets, tips and techniques compiled into a single source.

15. NEW NOVELIST: At last, an easy to use, and highly credible software programme that will
quickly help you start — and finish - writing your novel. "The Magic of newnovelist is that it
doesn't feel as if you're writing a book"

16. BRING BACK THE LOVE OF YOUR LIFE: Discover How You Can Easily Bring Back the
Love of Your Life! - A Potent 4-Step Strategy Which Works!

17. CHOPPER TATTO: The #1 Tattoo Gallery On The Web

18. TATTO ME NOW: Get you dream tattoo in 3 easy steps.

19. POWER OF CONVERSATIONAL HYPNOSIS: Who Else Wants To Discover A Rebel
Psychiatrist's Amazing Secret That Lets You Put People Under Your Control Quickly & Easily ...
and Get Them to Do Anything You Want?"

More Books at Cyberbookz
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SPORTS AND RECREATION

1. GUERILLA BETTING SYSTEM: Win 95% Of Your Soccer Bets With Guerilla Betting System.
Asian Handicap Football Betting System.

2. SILVER LOTTO SYSTEM: Ken Silvers $3.2 Million Silver Lotto System Reveals Secret, Easy
Methods For Regular Wins In Over 8 Out Of Every 10 Games. Used For 99% Of Worlds Lottery
Games.

3. FOOTBALL BETTING SECRETS: Insider reveals secret football betting system.

4. HOW TO PLAY TENNIS: 49 Step-by-step Tennis Instruction Videos Covering All 6 Basic
Strokes In Tennis.

5. TENNIS MIND GAME: Tennis EBook(R)s On Strategy And Mental Toughness That Will Help
You Win Even Against Your Toughest Rivals.

6. TENNIS STOMPER: The Ultimate Tennis Training Rolodex Featuring 57 Tennis Specific
Exercises Incuding Over 150 Photos, Step-by-Step Descriptions, Plus A 33 Minute Video And
An Incredible Upsell.

7. THE TEN LAWS OF TENNIS SUCCESS: This System Is Jam Is Packed With Lessons,
Checklists, Quizzes, & Action Items That Have Been Reserved Exclusively For My Private
Coaching Students - Until Now! Players Improve Faster, Play With Confidence & Win More
Matches!

8. GRANDMASTER STRATEGY CHESS VIDEOS: 11 Chess Training Videos And 14 Chess
EBook(R)s In One Package!

9. ATHLETES VERTICAL RESOURCES: Get Explosive Vertical & Sport Specific Agility
Training All In One Program. Multiple Programs & Sport Specific Training All For One Low Price.
Novice Volleyball Player Or A Pro Basketball Player There Is A Program For You.

10. VERTICAL EXPLOSION TRAINING PROGRAM: Increase Your Vertical Jump And Start
Dunking With Our Vertical Leap Workout. Great For Basketball, Volleyball And All Athletes.

11. GO BASKETBALL PRO: Turn Hoop Dreams Into Reality By Learning The Proven Secrets
From The Pros And Start To Dominate The Court 24/7, 365 Today!

12. STRONG BALLER — BASKETBALL STRENGTH TRAINING: Specialized Home Strength
Training For Basketball Players To Get Stronger And Faster. Includes Beginner And
Intermediate Off-Season And In-Season Strength Programs, Nutrition, Mobility And Flexibility
And Warm-Ups.

13. EASY GOLF SWING SYSTEM: Discover The Secrets The Best Golfers In The World Have
Used Over The Last Century That Will Quickly And Easily Add Raw Power And Pinpoint
Accuracy To Every Swing...100% Guaranteed!

14. GOLF FITNESS GUIDE: Easy Tips And Techniques To Quickly Transform Your Game And
Add 20 Yards To Your Drives!

15. GOLF SWING EUREKA: A Golfer Reveals How He Discovered An Aspect Of The Golf
Swing Known By Only 1% Of Golfers And Knocked 30 Shots Off His Round. Now With Unique
Performance Enhancing Software - Golf MindSetter Pro.
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16. GOLF BOOK: Newest Golf Ebook On The Market to help add distance to your drives, lower
your handicap and have you playing the best golf of your life in just two short weeks.

17. THE INSTANT GOLFE SWING: The Original Breakthrough Golf Swing Method Used By
1000s Worldwide. Instantly Slash Your Scores By Creating Perfect Impact.

18. NEVER FREEZE IN FIGHT AGAIN: Super Ways To Control Your Fear: A Guide For
Martial Artists Is Guaranteed To End Fear Of Weapons, Fear Of Freezing In A Fight, Fear Of
Getting Hurt, And More. Complete With Ebonus Fear In A Box (Plus 2 Unadvertised Bonuses).
Never Before ...

19. STREET SELF DEFENSE: This #1 Martial-Arts & Self-Defense Program will show you the
exact moves and specific psychology to help you become BULLETPROOF to thugs, attackers
and bullies—and you don't have to be strong, fit or mean to learn it!

20. SELF DEFENSE AND MARTIAL ARTS SECRETS: Former "Bad Guy" Reveals A Simple
And Effective System For Reality Based Self Defense, Protecting You And The Ones You Love,
Quickly And Easily In Any Violent Encounter.

21. UNDERGOUND NINJA SECRETS: You Be One Of The Chosen Few To Learn The Ninja
Stealth And Fighting Secrets Banned By Dojo's.

22. BASEBALL HITTING EBOOK: Rotational Hitting EBook. With Over Twenty Years Of
Coaching Experience, Coach Parker Teaches The Art Of Rotational Hitting. From Ted Williams
To Barry Bonds, Rotational Hitting Is The Best Thing You Could Ever Teach Your Players, Sons
Or Daughters.

23. INNER SECRETS OF MARTIAL ARTS SUCCESS: Devastating Martial Art Techniques,
Training Accelerators And Methods.

24. NINJA SECRETS REVEALED: E-Books Showing People How To Become A Ninja &
Related Martial Arts Books.

More Books at Cyberbookz
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