Practical/Test Q’s
Colorimetry (–Quantitative/analysis test):
-Select appropriate filter
-Zero (calibrate) the colorimeter using a cuvette of distilled water
-Make up a range of solutions of known conc’s
-Measure their absorbance using the colorimeter & plot a calibration curve
-Measure the absorbance of the solution of unknown conc & determine the conc using the curve
(-If this method is used to determine rate of reaction, measure change in concentration over time, by measuring absorbance at set intervals of time as the reaction –e.g. a titration- proceeds –starting from initial conc; identify the conc at these times using your curve. –Draw a graph of conc against time.)

TLC (-Qualitative/analysis test):
-Spot sample mixtures & reference samples on a pencil line 1cm from the base of your tlc plate
-Place the plate in a beaker containing solvent, ensuring solvent is below the pencil line, then cover with a lid
-Remove the plate when the solvent nears the top, & allow to dry
-Locate any spots using a suitable locating agent (-e.g. iodine, or ninhydrin for amino acids), or using UV light
-Calculate the Rf value for each spot: (distance moved by spot)/(distance moved by solvent)
-Compare the Rf values of your samples to your reference spots to identify the unknown substances within your sample mixture.

Recrystallisation (purification test):
-Dissolve your solid in the minimum amount of hot solvent, and filter to remove insoluble impurities, retaining the filtrate.
-Allow your filtrate to cool, until crystals form.
-Obtain crystals using vacuum filtration, and wash with the minimum amount of cold solvent.
-Allow the crystals to dry in an oven set below the melting point.
-Assess purity by determining the melting point and comparing to standard values. (-If impure, repeat recrystallisation.)
(A suitable solvent is one in which the solid is soluble in at high temperatures, and insoluble in at low temperatures.)

Heating under reflux (reaction procedure):
-Put your reactants in a pear shaped flask, along with anti-bumping granules.
-Attach the flask to a vertically mounted condenser, ensuring not to stopper.
Connect the condenser to a water supply.
-Heat so that the liquid boils gently, using a Bunsen burner or heating mantle.
(Useful for slow reactions/or reactions that generate low yields, as mixture can be heated for long periods of time, without loss of volatile substances.)


Heating under reflux vs. distillation:
-Both require boiling techniques.
-Heating under reflux requires a vertically mounted condenser, whereas, distillation requires a vertically sloped condenser.
-Heating under reflux – substances evaporate, condense, and then liquidise again, returning to the mixture. Whereas, distillation – substances evaporate and condense, or liquidise, and are removed from the mixture (according to their boiling points).

IR Spectrum Q’s (-Qualitative test):
-Identify substances by identifying the area of the peaks.
-For each peak, state the bond type, the wavelength range (-or if specific numbers are stated in the graph, use those!), and state the intensity of the peak (e.g. strong and broad, or medium).
-State what location (functional group) this implies that the bond is in (-e.g. an –OH bond in a –COOH group), depending on the summary you have made (-above).
-If required/if it helps, draw out the structure of the compound you have identified (-this may pick up marks).

NMR Spectrum Q’s (-Qualitative test):
-Identify and state the number of environments in the compound (by counting the number of peaks).
-State the ratio of H’s for each peak (-e.g. the 2 proton environments in the NMR spectrum is split into a 1:3 ratio)
-State the chemical shift for each peak, and what type of proton environment this implies the peak is for (e.g. chemical shift at 0.7-1.6ppm implies there is a CH3-C proton environment).
-If required/if it helps, draw out the structure of the compound you have identified (-this may pick up marks).


What’s in a medicine?
Why is it beneficial to react phenol (/or any acid) with NaOH (/or another alkali)?
-To increase solubility in water.
-Phenol is able to react with NaOH, as it is (slightly) acidic (/a weak acid).
-This means it is able to react with NaOH to form salts.
-Salts are made up of ions, which are more soluble in water.
-As they are able to form ion-dipoles with molecules of water.

Atom economy for different reactions –which is best?
-If it is an addition reaction, atom economy is 100%, as there are no by-/waste products. (No additional costs of disposal/cost effective as high yield generated.)
-If it is a substitution/elimination reaction, atom economy is less than 100%, as there are by-/waste products. (-This may be useful/generate more money if the products can be recycled elsewhere in the factory, or sold as another product –then atom economy can be considered ‘100%’, as everything is being used; but if it is a waste product, then it can’t be reused & additional costs may have to be made on disposal.)

Materials revolution:
2 main types of polymerisation (definitions):
-Polymerisation is the formation of long chains (polymers), when lots of monomers join together.
· Addition polymerisation is when polymers are created from monomers by the splitting of double bonds (-mainly C=C) –there are no by-products.
· Condensation polymerisation is when polymers are created from monomers joining together, via condensation reactions, whereby small molecules of H2O are eliminated.

Crystalline & amorphous (definitions):
-Crystalline regions within a polymer are the regions where the chains are ordered/linear/aligned. The higher the Tg(/Tm), the greater the proportion of crystalline regions within a polymer.
-Amorphous regions within a polymer are the regions where the chains are disordered/randomly arranged. The lower the Tm(/Tg), the greater the proportion of amorphous regions within a polymer.

What is the Tm & Tg of polymers?
-The Tm of a polymer is the temperature above which the polymer melts/becomes liquid. (-If a polymer has a Tm value below room temperature, the polymer will be flexible.)
-The Tg of a polymer is the temperature below which the polymer becomes brittle/glass-like. (-If a polymer has a Tg value above room temperature, the polymer will be brittle.)

What determines the Tm of polymers?
-The Tm differs with intermolecular bond type between polymer chains, determined by the functional groups on polymers: hydrogen bonds are the strongest, then pd-pd, then id-id (weakest). Therefore, in this order, respectively, Tm of polymers decreases as the intermolecular bond strength decreases.
-Tm is also determined by the linearity of polymers => the more linear/unbranched they are, the closer chains can pack together, increasing the strength (& occasionally frequency) of intermolecular bonds, making polymers more crystalline/regular, & increasing the Tm, as more energy is required to break the bonds & allow the chains to slide freely over one another.
-Furthermore, Tm can be increased, by increasing chain length, which will increase the frequency of intermolecular bonds.
-Finally, Tm can be increased with techniques, such as cold-drawing, whereby a ‘neck’ is created, giving rise to more chances of intermolecular bond formation.



What techniques can you use to lower the Tg of polymers?
-By copolymerisation with monomers with large side groups, or adding plasticisers to sit between polymer chains.
-Both of which lower Tg by increasing distance between polymers, which weakens intermolecular bonds, so less energy is required to separate chains, to allow them to slide freely over one another.

High-Resolution Mass Spectrometry:
-Masses of the different atoms are not integers
-Compare MR with a database 

Thread of life:
Why do substances with chiral centres form enantiomers/what are enantiomers?
-Enantiomers form when a carbon has 4 different groups attached.
-This forms enantiomers (optical isomers), which are isomers that form non-superimposable images of one another.

How is pauling model different to the double helix model? 
-Pauling Model has two strands instead of three
-Phosphate group on the outside not on the inside.
-Base faces in to the centre not outside

Three questions that clinical trials are designed to answer
-Is it safe?
- Any side effects?
-Is it an improvement on existing drugs? 
-What are the safe doses? 

High temperature affects enzymes:
· Hydrogen bonds are disrupted and broken 
· This alters the tertiary structure and thus the active site which means substrates can’t fit in to the active site any longer.
PH affects enzymes:
-Affects polar charges on side chains of the enzyme
- Which disrupts interaction of substrate with the active site hence activity decreases. 

Explain why at low concentration of substrates reaction is first order with to respect to substrates:
· Lots of active sites are unsaturated 
· Doubling the concentration doubles the rate, there is proportional relationship.
Explain why at high concentration of substrates reaction is zero order with respect to substrates: 
-Too many active sites are saturated
-Increasing concentration of substrates has no effect on rate.
 Enzymes in industry:
-speeds up reaction rate 
-reduces the number of steps in a synthesis 
- improves the atom economy AW  
-reduces the amount of energy/heat required AW
- easier separation methods  enzymes can be reused/recycled  uses less toxic solvents/producing less hazardous waste no/fewer organic solvents used  reduces use of more toxic catalysts 
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Steel story:
What is characteristic of/how would you identify transition metal ions?
-Transition metals form ions with incomplete/partially filled sub shells.

E cells –which is the reducing agent & which is the oxidising agent?
· For a substance to be the reducing agent, it must have a lower E cell value than the other substance it is reacting with (at the other half cell). 
-The reducing agent donates electrons to the other half-cell, so is at the cathode (-ve electrode).
-This reduces the substance at the anode (+ve electrode), whilst being oxidised itself (as it loses electrons). 
(-In exam Q’s, you prove that ‘x substance is the reducing agent, as the oxidation state increases from’, e.g. ‘0 => +2’ –i.e. becomes more +ve, ‘as it donates electrons’.)
· For a substance to be the oxidising agent, it must have a higher E cell value than the other substance it is reacting with (at the other half-cell). 
-The oxidising agent accepts electrons from other half-cell, so is at the anode.
-This oxidises the substances at the cathode, whilst being reduced itself (as it accepts electrons).
(-In exam Q’s, you prove that ‘y substance is the oxidising agent, as the oxidation state decreases from’, e.g. ‘0 => -2’ –i.e. becomes more -ve, ‘as it accepts electrons’.)

(-A substance with a higher E cell value is a better oxidising agent, as it has a greater tendency/affinity to attract/accept electrons; & a substance with a lower E cell value is a better reducing agent, as it has a greater tendency/affinity to lose electrons.)

Standard conditions for E cell:
-Conc: 1 mol dm-3 // Temp: 298k // Pressure: 1 atm

Why can E cell values differ from standard readings?
-Because the voltage was not measured at standard conditions.

What is a complex & what is it composed of?
-A complex is a central metal atom/ion surrounded by ligands (molecules or anions with lone pairs of electrons) that form dative covalent bonds.
-Ligands can be monodentate (-can form 1 dative covalent bond), bidentate (-can form 2 dative covalent bonds), or polydentate (-can form many dative covalent bonds).

Protecting metals from corrosion:
-Barrier protection – protects iron/steel from exposure to oxygen/water. (E.g. painting/greasing/oiling/using polymer coatings.)
-Galvanising – steel can be coated with protective zinc, that will oxidise instead, & stainless steel contains chromium that oxidises, leaving a protective oxide layer.
-Sacrificial protection – attaching blocks of more reactive metals (e.g. Mg/Zn), that form electrochemical (E) cells that corrode ‘preferentially’/instead.

Agriculture and industry:
What does the NEED for the use of a fuse/an electric current/or energy from the sun suggest about a reaction?
-That the reaction is slow, and/or, has a low activation enthalpy, so requires a high amount of energy to start the reaction/increase yield.

Arguments FOR using hazardous material?
-Can be cheaper commercially & may generate more yield.
-Access to reagents is easier.
-Benefits of products may outweigh risks/risks are minimal/low.
-Can be used with precautions/in small/dilute quantities.

Arguments AGAINST using hazardous material?
-Can be toxic to humans/aquatic life if they run into streams (-aluminium compounds are often mentioned as being toxic); or materials can be hazardous if they are corrosive (e.g. HCl –both toxic & corrosive).
-Hazardous products can be difficult/costly to dispose of.

(-Fertilisers are often mentioned – some people, such as farmers, may agree with the use of fertilisers as they contain nitrate compounds, which increase crop yields, as they help plants grow –used in synthesis of nucleic acids; however, others, e.g. conservationists, may oppose this, as it may run into streams –especially in rainy weather, and harm aquatic life.)

How will temperature impact the position of equilibrium & the value of Kc?
-The impact of temperature on the position of equilibrium is dependent on whether the reaction is exothermic or endothermic.
-When the position of equilibrium favours the LHS, the yield & the value of Kc will decrease; when the position of equilibrium favours the RHS, the yield & value of Kc will increase.
· Increasing temperature increases the rate of reaction. If the temperature is increased, then the position of equilibrium will favour the endothermic reaction: 
-If the forward reaction is exothermic, this means the position of equilibrium will favour the LHS, which is endothermic (so yield & the value of Kc will decrease).
-If the forward reaction is endothermic, then the position of equilibrium will favour the RHS (so yield & the value of Kc will increase).
· Decreasing temperature will decrease the rate of reaction. If temperature is decreased, then the position of equilibrium will favour the exothermic reaction: 
-If the forward reaction is exothermic, this means the position of equilibrium will favour the RHS (so yield & the value of Kc will increase). 
-If the forward reaction is endothermic, them the position of equilibrium will favour the LHS, which is exothermic (so yield & the value of Kc will decrease).


Colour by design:
How do some substances appear coloured?
-When light is absorbed by electrons, they become excited & are promoted to higher energy levels. 
-Some substances appear coloured, as the frequency of light absorbed corresponds to the visible part of the spectrum, dependent on the gap between energy levels, as /\E=hv.
-When light is absorbed in the visible part of the spectrum, the light transmitted appears coloured; this is complimentary to the frequency of light absorbed.
-Different substances vary in colour, as they have varying proportions of delocalisation/different gaps between energy levels, definite for each substance.

Chemical properties of benzene:
-Benzene mainly undergoes substitution reactions as opposed to addition, as benzene has a stable delocalised system.
-Addition reactions would disrupt this delocalised system, whereas, substitution reactions work to preserve it.


Oceans:
Energy levels (definitions):
-Lattice enthalpy (/\HLE) – the enthalpy change when 1 mol of solid is formed from its separate gaseous ions. (Always –ve as ionic bonds are formed.)
-(Sum/ of) Enthalpy change for hydration (/\Hhyd) – the enthalpy change when an aqueous solution is formed from 1 mol of gaseous ions, with water as the solvent. (Always –ve as ion-dipole bonds are formed.) 
[/\Hhyd(cation) + /\Hhyd(anion)]
-(Sum/ of) Enthalpy change for solvation (/\Hsolv) – when a solution is formed from 1 mol of gaseous ions, using a solvent other than water. (Always –ve as ion-dipole bonds are formed.) 
[/\Hsolv(cation) + /\Hsolv(anion)]
-Enthalpy change for solution (/\Hsolution) – when 1 mol of solute dissolves to form a dilute solution. [/\Hsolution = /\Hhyd – /\HLE]

How would you determine if a solid will dissolve in a solvent?
-You would determine this using /\Hsolution:
-If /\Hsolution is –ve the solid will dissolve, as the entropy change is favourable.
-If /\Hsolution is slightly +ve the solid may dissolve, as the entropy change is generally favourable.
-If /\Hsolution is large & +ve, the solid will not dissolve, because though the entropy change is generally favourable, the reaction requires too much energy.

Why is it that polar substances can’t dissolve in water, but ionic substances can?
-Polar substances form dipole intermolecular bonds (instantaneous dipole-induced dipole bonds/permanent dipole-permanent dipole bonds).
-Intermolecular bonds in water are hydrogen bonds.
-Hydrogen bonds are stronger than id-id/pd-pd bonds. The energy required to break apart the hydrogen bonds in water and dipole bonds in polar substances, would require more energy than the energy required to break apart the new bonds formed between water & polar substances; therefore, polar substances do not dissolve in water.
-Ionic substances are able to dissolve in water, as they are able to form ion-dipole bonds with water. This bond is stronger than the hydrogen bonds between molecules of water and the ionic bonds between ions, as it requires more energy to break apart; therefore, ionic substances dissolve in water.

(-Polar substances can form dipole intermolecular bonds with one another.
The amount of energy required to break apart existing intermolecular (id-id/pd-pd) forces within a polar substance, requires the same amount of energy to break apart the new dipole bonds formed with other polar substances; thus they will dissolve within one another.)

What do +ve entropy values suggest?
-It suggests that the reaction is feasible/likely to occur spontaneously.


Medicines by design:
Successful outcomes of clinical trials required for drugs to be approved:
-Phase I – Is the drug safe/what is the safe dosage?
-Phase II – Is the drug effective/does it work as intended?
-Phase III – How does the drug compare to/is it more effective than current/standard treatments?


Other common Q’s/synoptic elements:
Why is E/Z isomerism displayed within some substances?
-E/Z isomerism is present if there is a C=C bond, with 2 difference groups on either side of the double bond
-And no free rotation around the double bond.

