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	Alcohols
· Ethanol is an alcohol (C2H5OH)
· General formula is CnH2n+1OH
· Ethanol has many uses :
· To make alcoholic drinks
· To make solvents
· As fuel for cars
· What is the formula for 
· Propanol 
· Pentanol 
· Draw the structure for 
· Methanol
· Butan-2-ol
Making Ethanol
· Ethanol can be made by fermentation
· When it is made in this way, it is a renewable fuel
· Yeast is used to ferment glucose solution
· glucose    → Ethanol    + Carbon Dioxide
· C6H12O6     → 2C2H5OH +         2CO2
· Fermentation mixture between 25 and 50 degrees for few days
· This is the optimum temperature for the enzymes in the yeast to convert the glucose into ethanol
· The absence of air from fermentation prevents the formation of ethanoic acid by oxidation of the ethanol.
· The temperature of the fermentaton mixture has to be kept between 25 and 50 degrees because
· If is falls below the optimum temp, the yeast becomes inactive
· If it rises above the optimum temp, the enzymes in the yeast denature and stop working
Pure Ethanol
· Pure ethanol can be extracted from the fermentation mixture by distillation
Ethene and ethanol
· The chemical reaction to turn ethene into ethanol is reversible:
· Ethene                        Ethanol
· Ethene can be hydrated to make ethanol by passing it over heated phosphoric acid catalyst with steam.
· Ethanol is made this way for industrial use only
· Ethene   +  water  →     Ethanol
· C2H4       +    H2O   →     C2H5OH
· Ethanol can be dehydrated to make ethene by passing it over heated aluminium oxide catalyst
· Ethanol → Ethene + water
· C2H5OH → C2H4  +   H2O 
· Ethanol made by hydration is non-renewable as the ethene will be made by cracking components of crude oil. Therefore, it cannot be sold for human consumption in alcoholic drinks.
· However it is quicker to produce ethanol by hydration than by fermentation and ethene is available in large quantities in this country from cracking in oil refineries 
· Ethanol made by fermentation is renewable as the raw material (sugar) comes from plant materials
· Fermentation is a slow process and the ethanol has to be purified by distillation before use.
· This uses a lot of energy and is expensive
· The ethanol made by this method can be sold for humans to drink
	Analgesics
· Drugs and medicines are substances that affect or change the chemical reactions in the body
· They are usually sold in shops where there is a trained pharmacist (like me!!)
· These are painkillers that reduce pain
· Examples = Aspirin, paracetamol and ibuprofen 
· Draw structures 
· How many oxygen atoms are there in paracetamol?
· What is the empirical formula of aspirin?
· What structure do all three molecules have?
· Has the following beneficial effects on the body
· Reduces pain
· Lowers body temperature
· Thins blood to reduce risk of blood clots

Aspirin
· First discovered in the bark of the willow tree
· These days it is made synthetically (manufactures)
· The starting materials for making aspirin and other medicines must be very pure.
· Aspirin can be made so that it is more soluble which makes it easier to take and is also absorbed into the blood more quickly
· It is important to follow the instructions on the packet as it is possible to overdose on aspirin or paracetamol (causing stomach pain and vomiting).
· Some people are allergic to aspirin.
· It can cause stomach problems and can provoke an asthma attack
· Aspirin should only be given to children over 16 years old.


	Chemistry of Sodium Chloride
Electrolysis
· Electrolysis of concentrated NaCl gives Chlorine and Hydrogen
· Cathode = Hydrogen
· Anode = Chlorine
· Sodium hydroxide is also produced
· If you electrolyse DILUTE NaCl it produces OXYGEN at the ANODE instead of the chlorine
· Electrolysis of molten NaCl gives sodium and chlorine
· NaCl is a good source of chlorine and sodium hydroxide
· Bleach, pvc and solvents are made from products derived from salt
· Chlorine is used to sterilise water and make solvents, bleach and plastics
· Hydrogen is used to make margarine
· Sodium hydroxide is used to make soap
· Household bleach is made from reacting NaOH (sodium hydroxide) and Cl 

Test for chlorine
· Bleaches moist litmus paper
· MiningSodium chloride (salt) can be mined as rock salt
· It can also be mined in solution as brine in Cheshire
· This mining can lead to subsidence (sinking)

	Energy Transfer – Fuel Cells
Hydrogen and oxygen
· Oxygen = if a glowing splint is put into a test tube of oxygen – it will re-light
· Hydrogen = if a lit splint is put into a test tube of hydrogen it will burn with a squeaky pop
· The reaction between hydrogen and oxygen (in air for example) is an exothermic reaction.
· The product is water – therefore this reaction does not cause pollution

Energy level diagram
· Energy level diagram for the reaction between hydrogen and oxygen.
· Draw 
· The hydrogen and oxygen molecules start at a certain energy level.
· Before they will react some bonds have to be broken and to do this the energy level has to be increased.
· The increase in energy is called Activation Energy
· The oxygen and hydrogen then bond together, giving out energy. So much energy is given out that the product has less energy than the reactants. This is an exothermic reaction.

Fuel Cells
· Hydrogen reacts with oxygen in a fuel cell to produce an electric current. The energy from the reaction is used to create a potential difference. A fuel cell is very efficient at producing electrical energy.
· Fuel cells can be used to provide electrical power in spacecraft. An advantage of this is that the water made is pollution-free and can be used as drinking water for the crew.
· The car manufacturing industry is very interested in developing fuel cells as a possible pollution-free method of powering the electric car of the future.
· In a fuel cell, each hydrogen atom loses an electron at the anode to form a hydrogen ion. This is oxidation.
· The hydrogen ions then move through the electrolyte towards the cathode and the electrons travel around the circuit.
· Each oxygen atom gains two electrons at the cathode. This is reduction.
· This is known as a redox reaction because reduction and oxidation both happen
· Some of the benefits of using a fuel cell are listed below
· They do not pollute
· They are very efficient
· They transfer energy directly
· They have few stages and are simple to construct



	
Depletion of the ozone layer
· Ozone is a form of oxygen found in a layer high up in the atmosphere (stratosphere)
· Ozone filters out and stops harmful ultraviolet light from reaching the surface of the earth
CFC’s
· When CFCs were first made they were seen to be very useful, particularly because of their inertness.
· But a link was found between ozone depletion and CFCs
· These are organic molecules that contain chlorine, fluorine and carbon.
· They damage the ozone layer
· They used to be used as refrigerants and in aerosols because they have a low boiling point, are insoluble in water and are very unreactive.
· However the use of CFCs in the UK is now banned to stop any more damage to the ozone layer.
· Instead hydrocarbons (alkanes) or hydrofluorocarbons (HFCs) are now used as safer alternatives to CFCs.
· The depletion of ozone in the atmosphere allows increased levels of harmful ultraviolet light to reach the earth and this can cause……
· An increased risk of sunburn
· Increased ageing of the skin
· Skin cancers
· Increased risk of cataracts
Free Radicals
· When a CFC molecule is hit by ultraviolet light a chlorine atom is produced. A chlorine atom is called a free radical.
· One chlorine free radical can attack and destroy many ozone molecules. This leads to the depletion of the ozone layer.
· Chlorine free radials and CFCs take a very long time to be removed from the stratosphere
· The following reactions occur when a chlorine free radical attacks an ozone molecule:
· The chlorine free radical reacts with an ozone molecule to form a chlorine oxide molecule and an oxygen molecule
· Cl + O3  → ClO + O2 
· The chlorine oxide molecule then reacts with an oxygen atom to produce a chlorine free radical and an oxygen molecule
· ClO + O → Cl + O2 
· The chlorine free radical is regenerated by this chain reaction and can go on to destroy many more ozone molecules in a a chain reaction. Therefore a few chlorine atoms can destroy large amounts of ozone.


	Hardness of water
· Water can be described as being HARD or SOFT
· Hard = does not lather with soap
· Soft = lathers well with soap

Types of hardness
· Calcium and magnesium ions form dissolved salts which cause hardness in water
· There are two types of hardness in water
· Permanent = caused by dissolved calcium sulphate. Cannot be removed by boiling
· Temporary = formed when rainwater reacts with calcium carbonate. Can be removed by boiling

Task
· Describe how acid rain is formed
· Explain how temporary hardness can be removed by boiling

Limescale
· Insoluble calcium carbonate deposits as limescale on a heating element of an appliance
· This results in the removal of calcium ions (hardness) from the water
· Word equations
· Limescale + hydrochloric acid →
· Limescale + sulphuric acid →

Removing Hardness
· Add washing soda (sodium carbonate crystals). 
· Pass water through an ion-exchange resin
How do both methods work??

	Natural Fats and Oils
· At room temperature
· Oils are liquids
· Fats are solids
· Oils and fats are ESTERS that can be obtained from animals or vegetables.
· Animal oils include lanolin, lard and tallow
· Examples of oils from plants include olive oil, rape seed oil and maize oil
· Oils and fats can be….
· Saturated = all the carbon-carbon bonds are single bonds
· Unsaturated = the molecule contains at least one carbon-carbon double bond

Test for Unsaturated fats
· Bromine water can be used to distinguish between saturated and unsaturated oils and fats.
· The oil or fat is shaken with bromine water 
· The bromine water will change from brown to colourless if the fat is unsaturated
· The bromine water will remain brown if the fat is saturated
· When testing oils and fats with bromine water
· Saturated oils and fats do not react and so the bromine water stays brown
· The double bonds in unsaturated oils and fats are able to react with the bromine water turning the bromine water colourless

Natural Fats and Oils
· Animal oils and fats are often saturated
· Vegetable oils and fats are often unsaturated
· It is better to have more unsaturated than saturated oils and fats in a diet in order to reduce the build up of cholesterol.
· This is healthier for the heart as cholesterol builds up in the blood vessels causing the heart to do more work.
· It can eventually lead to a heart attack

Mixing Fats and Oils
· Oil and water are immiscible. This means they do not mix.
· When a vegetable oil is added to water and shaken well, it makes an emulsion.
· An emulsion is one liquid finely dispersed in another 
· The shaking breaks up the oil into small droplets that disperse (spread out) in the water.
· E.g.
· Milk is an oil-in-water emulsion that is mostly water with tiny droplets of oil dispersed in it.
· Butter is a water-in-oil emulsion that is mostly oil with droplets of water dispersed in it.

Saponification
· When a vegetable oil is reacted with hot sodium hydroxide, the sodium hydroxide splits up the oil or fat molecules into glycerol and soap (a sodium salt of a long chain fatty acid). This process is called saponification. 
· Saponification is the breakdown of an oil or fat molecule by heating it with sodium hydroxide.
· Equation =
· This reaction can be described as hydrolysis as it involves breaking up ester groups in the oil molecule using an alkali

Margarine
· Margarine is also made from vegetable oils (unsaturated), which are reacted with hydrogen using a nickel catalyst.
· The product is a solid saturated fat, which can then be blended with other materials to make it taste and look like butter

Biodiesel
· Oils and fats are very important raw materials for the chemical industry.
· There is much interest in how vegetable oils can be converted into biodiesel to be used as a renewable replacement for diesel which is obtained from crude oil.
Homework
· Find out the difference between high density lipoproteins and low density lipoproteins



