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Module C7 – Further Chemistry:
What you should know
	  Name:

  Science Group:

  Teacher:




R.A.G. each of the statements to help focus your revision:

R = Red: I don’t know this  

 A = Amber: I partly know this 

G = Green: I know this
	C 7.1 Green chemistry

	The chemical industry
	RAG

	I understand and use the terms ‘bulk’ (made on a large scale) and ‘fine’ (made on a small scale) in the context of the chemical industry
	

	I can recall examples of chemicals made on a large scale (ammonia, sulfuric acid, sodium hydroxide, phosphoric acid) and examples of chemicals made on a small scale (drugs,  food additives, fragrances)
	

	I can interpret information about the work done by people who make chemicals
	

	I understand that the development of new chemical products or processes requires an extensive programme of research and development (for example, catalysts for new processes)
	

	I can recall that governments have strict regulations to control chemical processes as well as the storage and transport of chemicals to protect people and the environment
	

	What are the characteristics of green chemistry?
	RAG

	I understand that the production of useful chemicals involves several stages to include:

a. the preparation of feedstocks

b. synthesis

c. separation of products

d. handling of by-products and wastes

e. the monitoring of purity
	


	What are the characteristics of green chemistry? Continued
	RAG

	I understand that the production of useful chemicals involves several stages to include:

a. the preparation of feedstocks

b. synthesis

c. separation of products

d. handling of by-products and wastes

e. the monitoring of purity

7. understand that sustainability of any chemical process depends on:

a. whether or not the feedstock is renewable

b. the atom economy

c. the nature and amount of by-products or wastes and what happens to them

d. the energy inputs or outputs

e. the environmental impact

f. the health and safety risks

g. the social and economic benefits
	

	I understand the term activation energy in terms of the energy needed to break bonds  o start a reaction
	

	I understand that a catalyst provides an alternative route for a reaction with a lower activation energy; 
	

	I understand that some industrial processes use enzyme catalysts, and the restrictions this places on the conditions that are used
	

	I can use the Periodic Table to obtain the relative atomic masses of elements and use these to calculate relative formula masses 
	

	I can calculate the masses of reactants and products from balanced equations.
	


	C 7.1 Alcohols, carboxylic acids and esters

	Organic molecules and functional groups:
	RAG

	I can recall that there is a family of hydrocarbons called alkanes
	

	I can recall the names and molecular formulae of the alkanes: methane, ethane, propane and butane
	

	I can translate between molecular, structural and ball-and-stick representations of simple organic molecules
	

	I understand that alkanes burn in plenty of air to give carbon dioxide and water
	

	I understand that alkanes are unreactive towards aqueous reagents because they contain only C—C and C—H bonds, which are difficult to break and therefore unreactive
	

	I can recall that in saturated compounds, such as alkanes, all the carbon to carbon bonds are single, C—C, but that in unsaturated compounds there are carbon to carbon double bonds, C=C
	

	I can represent chemical reactions by word equations
	

	I can interpret symbol equations, including the number of atoms of each element, the number of molecules of each element or covalent compound and the number of ‘formulas’ of ionic compounds, in reactants and products
	

	I represent chemical reactions by balanced equations, including state symbols
	


	Alcohols
	RAG

	I can recall the names, molecular formulae and structural formulae of methanol and ethanol
	

	I can recall two uses of methanol and two uses of ethanol
	

	I can recognise the formulae of alcohols
	

	I understand that the characteristic properties of alcohols are due to the presence of the – OH functional group
	

	I can recall how ethanol compares in its physical properties with water and with alkanes
	

	I understand that alcohols burn in air to produce carbon dioxide and water because of the presence of a hydrocarbon chain
	

	I can recall the reaction of alcohols with sodium and how this compares with the reactions of water and alkanes with sodium
	

	I understand why there is a limit to the concentration of ethanol solution that can be made by fermentation
	

	I understand how ethanol solution can be concentrated by distillation and that this can be used to make products such as whisky and brandy
	

	I understand the optimum conditions for making ethanol by fermentation of sugar with yeast, taking into consideration temperature and pH
	

	I understand how genetically modified E. coli bacteria can be used to convert waste biomass from a range of sources into ethanol and recall the optimum conditions for the process
	

	I can recall in outline the synthetic route for converting ethane (from oil or natural gas) into ethanol (via ethene)
	

	I can interpret data about the different processes involved in the production of ethanol, and evaluate their sustainability
	


	Carboxylic acids:
	RAG

	I understand that the characteristic properties of carboxylic acids are due to the presence of the –COOH functional group
	

	I can recall the names, molecular formulae and structural formulae of methanoic and ethanoic acids
	

	I can recognise the formulae of carboxylic acids
	

	I can recall that many carboxylic acids have unpleasant smells and tastes and are responsible for the smell of sweaty socks and the taste of rancid butter
	

	I understand that carboxylic acids show the characteristic reactions of acids with metals, alkalis and carbonates
	

	I can recall that vinegar is a dilute solution of ethanoic acid
	

	I understand that carboxylic acids are called weak acids because they are less reactive than strong acids such as hydrochloric acid, sulfuric acid and nitric acid
	

	I understand that dilute solutions of weak acids have higher pH values than dilute solutions of strong acids 
	


	Esters
	RAG

	I understand that carboxylic acids react with alcohols, in the presence of a strong acid catalyst, to produce esters
	

	I can recall that esters have distinctive smells
	

	I can recall that esters are responsible for the smells and flavours of fruits
	

	I can recall the use of esters as food flavourings, solvents and plasticizers, and in perfumes 
	

	I understand the procedure for making an ester (such as ethyl ethanoate) from a carboxylic acid and an alcohol
	

	I understand the techniques used to make a liquid ester, limited to:

a. heating under reflux

b. distillation

c. purification by treatment with reagents in a tap funnel

d. drying
	

	I understand that fats are esters of glycerol and fatty acids
	

	I recall that living organisms make fats and oils as an energy store
	

	I recall that animal fats are mostly saturated molecules and that vegetable oils are mostly unsaturated molecules
	

	I understand that in saturated compounds all the C—C bonds are single but that in unsaturated compounds there are C=C double bonds.
	


	C7.2
Energy changes in chemistry

	Why are there energy changes during chemical reactions?
	RAG

	I understand the terms exothermic and endothermic
	

	I can use and interpret energy level diagrams for exothermic and endothermic reactions
	

	I understand that energy is needed to break chemical bonds and that energy is given out when chemical bonds form
	

	I can use data on the energy needed to break covalent bonds to estimate the overall energy change in simple examples (for example the formation of steam or hydrogen halides from their elements) 
	

	I understand the term activation energy in terms of the energy needed to break bonds to start a reaction.
	


	C7.3
Reversible reactions and equilibria

	Introducing dynamic equilibrium
	RAG
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I understand that some chemical reactions are reversible and are shown by the symbol 
	

	I understand that reversible reactions reach a state of equilibrium
	

	I understand the dynamic equilibrium explanation for chemical equilibrium
	

	I understand why fixing nitrogen by the Haber process is important
	

	I can recall that the feedstocks of nitrogen and hydrogen for the Haber process are made from air, natural gas and steam
	

	I in the context of the Haber process:

a. I understand that the reaction between hydrogen and nitrogen to form ammonia is a reversible reaction

b. I understand how the yield of ammonia is increased by recycling unreacted hydrogen and nitrogen

c. I can explain the effect of changing temperature and pressure on the yield of ammonia at equilibrium

d. I understand that the gases do not stay in the reactor long enough to reach equilibrium

e. I understand that a catalyst is used to increase the rate of reaction in the Haber process

f. I understand that the efficiency of the process can be improved by using a different catalyst

g. I can explain how the conditions used for the process are a compromise to produce an economically viable yield of ammonia
	

	I understand that some living organisms ‘fix’ nitrogen at room temperature and pressure using enzymes as catalysts
	

	I understand why chemists are interested in producing new catalysts that mimic natural enzymes
	

	Introducing dynamic equilibrium Continued
	RAG

	I understand the impact on the environment of the large scale manufacture of ammonia and the widespread use of fertilisers made from it
	

	I can interpret data about nitrogen fixation processes and evaluate their  sustainability
	


	C 7.4 Analysis

	Analytical procedures
	RAG

	I understand the difference between qualitative and quantitative methods of analysis
	

	I understand that an analysis must be carried out on a sample that represents the bulk of the material under test
	

	I understand that many analytical methods are based on samples in solution
	

	I understand the need for standard procedures for the collection, storage and preparation of samples for analysis
	


	Chromatography
	RAG

	I understand that in chromatography, substances are separated by movement of a mobile phase through a stationary phase
	

	I understand and can use the terms aqueous and non-aqueous as applied to solvents
	

	I understand that for each component in a sample there is a dynamic equilibrium between the stationary and mobile phases
	

	I understand how a separation by chromatography depends on the distribution of the compounds in the sample between the mobile and stationary phases
	

	I understand the use of standard reference materials in chromatography
	

	I can describe and compare paper and thin-layer chromatography
	

	I can use the formula: Rf = distance travelled by solute 
                                           distance travelled by solvent
	

	I understand the use of locating agents in paper or thin-layer chromatography
	

	I can recall in outline the procedure for separating a mixture by gas chromatography (gc)
	

	I understand the term retention time as applied to gc
	

	I can interpret print-outs from GC analyses, limited to retention times and peak heights
	


	C 7.4 Analysis

	Quantitative analysis by titration
	RAG

	I understand the main stages of a quantitative analysis:

a. measuring out accurately a specific mass or volume of the sample

b. working with replicate samples

c. dissolving the samples quantitatively

d. measuring a property of the solution quantitatively

e. calculating a value from the measurements

f. estimating the degree of uncertainty in the results
	

	I understand that concentrations of solutions are measured in g/dm3
	

	I can recall the procedure for making up a standard solution
	

	I can calculate the concentration of a given volume of solution given the mass of solute 
	

	I can calculate the mass of solute in a given volume of solution with a specified concentration
	

	I can recall the procedure for carrying out an acid-base titration using a pipette and burette
	

	I can substitute results in a given formula to interpret titration results quantitatively; 
	

	I can use the balanced equation and relative formula-masses to interpret the results of a titration
	

	I can use values from a series of titrations to assess the degree of uncertainty in a calculated value
	


	Grades A* -  C (Higher)
	All statements shown in bold as well as all statements shown in normal type.

	Grades C – G (Foundation)
	All statements shown in normal type.
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