                             C1 Revision Notes
Atoms

· Atoms and elements are the building blocks of chemistry. Atoms contain protons, neutrons and electrons. 
· When elements react they produce compounds.
· All substances are made of atoms. A substance that is made of only one sort of atom is called an element. 
· There are about 100 different elements. Elements are shown in the periodic table. The groups contain elements with similar properties.
· KNOW WHERE METALS AND NON-METALS ARE ON PERIODIC TABLE.
· Atoms of each element are represented by a chemical symbol, eg O represents an atom of oxygen, and Na represents an atom of sodium.
· Atoms have a small central nucleus, which is made up of protons and neutrons and around which there are electrons.
· The relative electrical charges are as shown:  Proton +1 Neutron, 0 Electron,–1.
· In an atom, the number of electrons is equal to the number of protons in the nucleus. Atoms have no overall electrical charge. 

· All atoms of a particular element have the same number of protons. Atoms of different elements have different numbers of protons. 
·  The number of protons in an atom of an element is its atomic number. The sum of the protons and neutrons in an atom is its mass number.
· EXPECT TO CALCULATE NUMBER OF EACH SUB-ATOMIC PARTICLE IN AN ATOM FROM ITS ATOMIC AND MASS NUMBER.
· Electrons occupy particular energy levels. Each electron in an atom is at a particular energy level (in a particular shell). 
· The electrons in an atom occupy the lowest available energy levels (innermost available shells). Use energy levels or shells.
· BE ABLE TO REPRESENT FIRST 20 ATOMS OF ELECTRONIC STRUCTURE.
The periodic table
· Elements in the same group in the periodic table have the same number of electrons in their highest energy level (outer electrons) and this gives them similar chemical properties. 
·  The elements in Group 0 of the periodic table are called the noble gases. They are unreactive because their atoms have stable arrangements of electrons.
· THERE ARE SIMILARITIES BETWEEN ELEMENTS WITHIN A GROUP.
· KNOW THAT NOBLE GASES HAVE EIGHT ELECTRONS IN THEIR OUTER SHELL, APART FROM HELIUM, WHICH ONLY HAS 2 ELECTRONS.
Chemical Reactions 
· When elements react, their atoms join with other atoms to form compounds. This involves giving, taking or sharing electrons to form ions or molecules.
·  Compounds formed from metals and non-metals consist of ions. Compounds formed from non-metals consist of molecules.
·  In molecules the atoms are held together by covalent bonds. 

· Chemical reactions can be represented by word equations or by symbol equations. 
·  No atoms are lost or made during a chemical reaction so the mass of the products equals the mass of reactants.
· KNOW THAT METALS LOSE ELECTRONS TO FORM POSITIVE IONS. NON-METALS GAIN ELECTRONS TO FORM NEGATIVE IONS.
· BE ABLE TO WRITE BALANCED SYMBOL AND WORD EQUATIONS.
· BE ABLE TO CALCULATE MASS OF A REACTANT OR PRODUCT FROM INFO OF MASSES GIVEN IN QUESTION.
Calcium Carbonate
· KNOW THAT LIMESTONE IS NEEDED FOR BUILDINGS. POSITIVE ASPECTS AGAINST NEGATIVE ASPECTS OF QUARRYING.
·  EVALUATE THE ENVIRONMENTAL, SOCIAL AND ECONOMICAL EFFECTS OF EXPLOITING LIMESTONE AND PRODUCING BUILDING MATERIALS FROM IT. 
·  EVALUATE THE DEVELOPMENTS OF LIMESTONE, CEMENT AND CONCRETE AS BUILDING MATERIALS.
· KNOW THEIR PROS AND CONS OVER OTHER MATERIALS.
·  Limestone, mainly composed of the compound calcium carbonate (CaCO3 ), is quarried and can be used as a building material. 
·  Calcium carbonate can be decomposed by heating (thermal decomposition) to make calcium oxide and carbon dioxide. 

·  The carbonates of magnesium, copper, zinc, calcium and sodium decompose on heating in a similar way. 
· Calcium oxide reacts with water to produce calcium hydroxide, which is an alkali that can be used in the neutralisation of acids.
· Metal carbonates decompose on heating to form carbon dioxide and the metal oxide.
·  BE AWARE THAT NOT ALL CARBONATES OF METALS IN GROUP 1 OF PERIODIC TABLE DECOMPOSE AT TEMPS REACHED BY BUNSEN BURNER.
· A solution of calcium hydroxide in water (limewater) reacts with carbon dioxide to produce calcium carbonate. Limewater is used as a test for carbon dioxide.
·  Carbon dioxide turns limewater cloudy. 
· Carbonates react with acids to produce carbon dioxide, a salt and water. Limestone is damaged by acid rain. 

·  Limestone is heated with clay to make cement. Cement is mixed with sand to make mortar and with sand and aggregate to make concrete.
· BE FAMILIAR WITH USING LIMEWATER TO TEST FOR CARBON DIOXIDE GAS.
· Reaction of carbonates with acids is limited to the reactions of magnesium, copper, zinc, calcium and sodium.

Extracting Metals
· METAL ORES ARE OBTAINED BY MINING AND THIS MAY INVOLVE PROCESSING AND DIGGING UP LARGE AMOUNTS OF ROCK.
·  CONSIDER AND EVALUATE SOCIAL, ECONOMIC AND ENVIRONMENTAL IMPACTS OF EXPLOITING METAL ORES
· AND OF USING METALS AND RECYCLING METALS
· EVALUATE THE BENEFITS, DRAWBACKS AND RISKS OF USING METALS AS STRUCTURAL METALS. 
· DATA WILL BE GIVEN.
· Ores contain enough metal to make it economical to extract the metal. The economics of extraction may change over time. 

·  Ores are mined and may be concentrated before the metal is extracted and purified. 
·  Unreactive metals such as gold are found in the Earth as the metal itself but most metals are found as compounds that require chemical reactions to extract the metal. 
· Metals that are less reactive than carbon can be extracted from their oxides by reduction with carbon, for example iron oxide is reduced in the blast furnace to make iron. 
·  Metals that are more reactive than carbon, such as aluminium, are extracted by electrolysis of molten compounds.

·  The use of large amounts of energy in the extraction of these metals makes them expensive. 
· Copper can be extracted from copper-rich ores by heating the ores in a furnace (smelting). The copper can be purified by electrolysis. 
· The supply of copper-rich ores is limited.
· New ways of extracting copper from low-grade ores are being researched to limit the environmental impact of traditional mining. Copper can be extracted by phytomining, or by bioleaching.

· Phytomining uses plants to absorb metal compounds and that the plants are burned to produce ash that contains the metal compounds.
·  Bioleaching uses bacteria to produce leachate solutions that contain metal compounds.
· Copper can be obtained from solutions of copper salts by electrolysis or by displacement using scrap iron.
· During electrolysis positive ions move towards the negative electrode.
· Aluminium and titanium cannot be extracted from their oxides by reduction with carbon. Current methods of extraction are expensive because: 
·  There are many stages in the processes; large amounts of energy are needed.

· BE ABLE TO COMMENT ON AND EVALUATE INFO ON CHEMICAL PROCESSES THAT CAN BE USED.
· We should recycle metals because extracting those uses limited resources and is expensive in terms of energy and effects on the environment.
· UNDERSTAND BENEFITS OF GENERAL RECYCLING.
Alloys
· Iron from the blast furnace contains about 96% iron. The impurities make it brittle and so it has limited uses.
· Most iron is converted into steels. Steels are alloys since they are mixtures of iron with carbon. Some steels contain other metals. 
· Alloys can be designed to have properties for specific uses. 

· Low-carbon steels are easily shaped, high-carbon steels are hard, and stainless steels are resistant to corrosion. 
·  Most metals in everyday use are alloys. 
· Pure copper, gold, iron and aluminium are too soft for many uses and so are mixed with small amounts of similar metals to make them harder for everyday use.
· Blast furnace iron is used as cast iron due to its strength in compression.

Properties and uses of metals
· The elements in the central block of the periodic table are known as transition metals.
·  Like other metals they are good conductors of heat and electricity and can be bent or hammered into shape. 
· They are useful as structural materials and for making things that must allow heat or electricity to pass through them easily. 

· Copper has properties that make it useful for electrical wiring and plumbing. 
· Low density and resistance to corrosion make aluminium and titanium useful metals.
· KNOW THAT COPPER IS A GOOD CONDUCTOR OF ELECTRICITY AND HEAT.
· AND CAN BE BENT BUT IS HARD ENOUGH TO BE USED FOR TANKS AND PIPES- MALLEABLE.
·  AND IT DOES NOT REACT WITH WATER.
Crude oil 
· KNOW AND UNDERSTAND PROS AND CONS OF ETHANOL AND HYDROGEN IN TERMS OF:
· USE OF RENEWABLE RESOURCES, STORAGE AND USE OF FUELS, AND THEIR PRODUCTS OF COMBUSTION.
· Evaluate the impact on the environment of burning hydrocarbon fuels 
·  Consider and evaluate the social, economic and environmental impacts of the uses of fuels 
· Evaluate developments in the production and uses of better fuels, for example ethanol and hydrogen 
· Evaluate the benefits, drawbacks and risks of using plant materials to produce fuels.
· Crude oil is a mixture of a very large number of compounds. 

· A mixture consists of two or more elements or compounds not chemically combined together. 
· The chemical properties of each substance in the mixture are unchanged. It is possible to separate the substances in a mixture by physical methods including distillation. 

·  Most of the compounds in crude oil consist of molecules made up of hydrogen and carbon atoms only (hydrocarbons).
·  Most of these are saturated hydrocarbons called alkanes, which have the general formula CnH2n+2.
· KNOW ONLY NAMES OF SPECIFIC ALKANES METHANE, ETHANE AND PROPANE, BUTANE.

Hydrocarbons
· Alkane molecules can be represented in the following forms: C2H6 and look in textbook.
·  The many hydrocarbons in crude oil may be separated into fractions, each of which contains molecules with a similar number of carbon atoms, by evaporating the oil and allowing it to condense at a number of different temperatures.
·  This process is fractional distillation. 
·  Some properties of hydrocarbons depend on the size of their molecules. These properties influence how hydrocarbons are used as fuels.

· Trends in properties of hydrocarbons are limited to boiling points, viscosity and flammability.
· KNOW THIS (-) REPRESENTS COVALENT BONDS.
· KNOW THE PROCESS IN A FRACTIONATING COLUMN.

Hydrocarbon Fuels
·  Most fuels, including coal, contain carbon and/or hydrogen and may also contain some sulphur. 
· The gases released into the atmosphere when a fuel burns may include carbon dioxide, water (vapour), carbon monoxide, sulphur dioxide and oxides of nitrogen. 
· Solid particles (particulates) may also be released. 
· The combustion of hydrocarbon fuels releases energy. During combustion the carbon and hydrogen in the fuels are oxidised.
· Solid particles may contain soot (carbon) and unburnt fuels.
· Oxides of nitrogen are formed at high temps.
· Sulphur dioxide and oxides of nitrogen because acid rain, carbon dioxide causes global warming, and solid particles cause global dimming. 

·  Sulphur can be removed from fuels before they are burned, for example in vehicles. 
· Sulphur dioxide can be removed from the waste gases after combustion, for example in power stations. 
· Biofuels, including biodiesel and ethanol, are produced from plant material. There are economic, ethical and environmental issues surrounding their use.



Obtaining useful substances from crude oil
· Crude oil is used to produce fuels and chemicals, and that it is a limited resource.
· COMPARE THE ENVIRONMENTAL IMPACT OF PRODUCING ETHANOL FROM RENEWABLE AND NON- RENEWABLE SOURCES.
· EVALUATE INFO ABOUT WAYS IN WHICH CRUDE OIL AND ITS PRODUCTS ARE USED.
· Evaluate the social and economic advantages and disadvantages of using products from crude oil as fuels or as raw materials for plastics and other chemicals.
· Evaluate the social, economic and environmental impacts of the uses, disposal and recycling of polymers.
·  Evaluate the advantages and disadvantages of making ethanol from renewable and non-renewable sources.

· Hydrocarbons can be cracked to produce smaller, more useful molecules. This process involves heating the hydrocarbons to vaporise them. 
· The vapours are either passed over a hot catalyst or mixed with steam and heated to a very high temperature so that thermal decomposition reactions then occur. 
·  The products of cracking include alkanes and unsaturated hydrocarbons called alkenes. Alkenes have the general formula CnH2n.

· Only know names of alkenes ethane and propene.
· Unsaturated hydrocarbon molecules can be represented in the following forms: C3H6 and look in textbook.
· KNOW THAT = REPRESENTS A DOUBLE BOND.
· Alkenes react with bromine water, turning it from orange to colourless. 
· Some of the products of cracking are useful as fuels.


Polymers
· Alkenes can be used to make polymers such as poly(ethene) and poly(propene). In these reactions, many small molecules (monomers) join together to form very large molecules (polymers).
· Look in textbook for ethene, poly (ethene) example.
· BE ABLE TO REPRESENT FORMATION OF POLYMER FROM GIVEN ALKENE MONOMER.
· Polymers have many useful applications and new uses are being developed, for example: new packaging materials, waterproof coatings for fabrics, dental polymers, wound dressings, hydrogels, and smart materials (including shape memory polymers). 

· Many polymers are not biodegradable, so they are not broken down by microbes and this can lead to problems with waste disposal. 
· Plastic bags are being made from polymers and cornstarch so that they break down more easily. Biodegradable plastics made from cornstarch have been developed.
· CONSIDER WAYS IN WHICH NEW MATERIALS HAVE BEEN DEVELOPED.


Ethanol 
· Ethanol can be produced by hydration of ethene with steam in the presence of a catalyst. 
·  Ethanol can also be produced by fermentation with yeast, using renewable resources. This can be represented by: sugar carbon dioxide + ethanol

Vegetable oils 
· Some fruits, seeds and nuts are rich in oils that can be extracted. The plant material is crushed and the oil removed by pressing or in some cases by distillation.
·  Water and other impurities are removed. 
·  Vegetable oils are important foods and fuels as they provide a lot of energy. They also provide us with nutrients.

·  Evaluate the effects of using vegetable oils in foods and the impacts on diet and 
health; evaluate the use, benefits, drawbacks and risks of emulsifiers in foods.
· Vegetable oils have higher boiling points than water and so can be used to cook foods at higher temperatures than by boiling. 
· This produces quicker cooking and different flavours but increases the energy that the food releases when it is eaten.



Emulsions
· Oils do not dissolve in water. They can be used to produce emulsions. Emulsions are thicker than oil or water and have many uses that depend on their special properties. 
· They provide better texture, coating ability and appearance, for example in salad dressings, ice creams, cosmetics and paints. 
· Emulsifiers have hydrophilic and hydrophobic properties.
· KNOW HOW EMULSIONS ARE MADE.
· AND ROLE OF EMULSIFIERS IN MAKING EMULSIONS MORE STABLE.
Saturated and unsaturated oils
· Vegetable oils that are unsaturated contain double carbon–carbon bonds. These can be detected by reacting with bromine water. 
· Vegetable oils that are unsaturated can be hardened by reacting them with hydrogen in the presence of a nickel catalyst at about 60 °C.
·  Hydrogen adds to the carbon–carbon double bonds. 

· The hydrogenated oils have higher melting points so they are solids at room temperature, making them useful as spreads and in cakes and pastries.
· BE FAMILIAR WITH TEST FOR UNSATURATION WITH BROMINE WATER.
· KNOW HOW AND WHY VEG OILS ARE HARDENED FOR USE IN FOODS.




The Earth’s crust
· The Earth consists of a core, mantle and crust, and is surrounded by the atmosphere. 
·  The Earth’s crust and the upper part of the mantle are cracked into a number of large pieces (tectonic plates). 
·  Convection currents within the Earth’s mantle driven by heat released by natural radioactive processes cause the plates to move at relative speeds of a few cm per year.
· KNOW MANTLE IS MOSTLY SOLID, BUT IS ABLE TO MOVE SLOWLY.
· The movements can be sudden and disastrous. 
· Earthquakes and / or volcanic eruptions occur at the boundaries between tectonic plates.

The Earth’s atmosphere
· For 200 million years, the proportions of different gases in the atmosphere have been much the same as they are today: 
·  about four-fifths (80%) nitrogen,  about one-fifth (20%) oxygen ,  small proportions of various other gases, including carbon dioxide, water vapour and noble gases. 
· During the first billion years of the Earth’s existence there was intense volcanic activity. This activity released the gases that formed the early atmosphere and water vapour that condensed to form the oceans. 
· There are several theories about how the atmosphere was formed. One theory suggests that during this period the Earth’s atmosphere was mainly carbon dioxide and there would have been little or no oxygen gas (like the atmospheres of Mars and Venus today). 

· There may also have been water vapour and small proportions of methane and ammonia. 
·  There are many theories as to how life was formed billions of years ago. 
·  One theory as to how life was formed involves the interaction between hydrocarbons, ammonia and lightning. 
·  Plants and algae produced the oxygen that is now in the atmosphere.
· Miller-Urey experiment and ‘primordial soup theory’ – but this is not the only theory.

· KNOW THAT PLANTS AND ALGAE PRODUCE OXYGEN THROUGH PHOTOSYNTHESIS AND THIS PROCESS USES CARBON DIOXIDE IN ATMOSPHERE.
· Most of the carbon from the carbon dioxide in the air gradually became locked up in sedimentary rocks as carbonates and fossil fuels. 
·  The oceans also act as a reservoir for carbon dioxide but increased amounts of carbon dioxide absorbed by the oceans has an impact on the marine environment. 
·  Nowadays the release of carbon dioxide by burning fossil fuels increases the level of carbon dioxide in the atmosphere. 
·  Air is a mixture of gases with different boiling points and can be fractionally distilled to provide a source of raw materials used in a variety of industrial processes.

· Carbon dioxide dissolves in the oceans and that limestone was formed from the shells and skeletons of marine organisms. 
· Fossil fuels contain carbon and hydrocarbons that are the remains of plants and animals.
Changes in Earth and Atmosphere 
· Recognise that the Earth’s crust, the atmosphere and the oceans are the only source of minerals and other resources that humans need.
·  Explain why Wegener’s theory of crustal movement (continental drift) was not generally accepted for many years.
· Explain why scientists cannot accurately predict when earthquakes and volcanic eruptions will occur.
· [bookmark: _GoBack]Explain and evaluate theories of the changes that have occurred and are occurring in the Earth’s atmosphere.
·  Explain and evaluate the effects of human activities on the atmosphere.
·  Describe why we do not know how life was first formed.
· WEGENER- KNOWLEDGE IS LIMITED TO THEORIES RELATING TO MOUNTAIN BUILDING AND CONTINENTAL DRIFT.

· SCIENTISTS ONCE THOUGHT THAT FEATURES OF EARTH’S SURFACE WAS THE RESULT OF SHRINKING OF CRUST AS EARTH COOLED DOWN FOLLOWING ITS FORMATION.
