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PhyChem – Chemical Kinetics

Following a Reaction

Chemical Kinetics is the study of the rates of reactions and the factors which influence them

Rate:

· Rate is the change of conc. of a substance divided by the time taken for the change to occur

· Expressed as the rate of disappearance of reactants

· 
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Following a reaction:

· Following by concentration:

· Determine the change in amount of reactant or product during the course of reaction

· In order to determine the conc. of chemicals, the reaction in the small withdrew sample has to be slowed abruptly

· Quenching the reaction

· Rapid cooling in ice

· Removing the catalyst

· Diluting with cold water to lower the reaction temperature and reactant conc.

· The concentration of chemicals is determined by appropriate titrimetric methods

· Following by gas volume:

· Follow the reaction that involves the production of gas

· The volume of gas produced is proportional to the amount

· Proportional to the concentration of product

· Following by mass:

· Follow the reaction that involves the production of gas

· The gas is allowed to escape thus the mass of the reaction mixture is decreasing

· Following by time interval:

· Follow the reaction that involves some easily seen stage

· The time interval to reach the easily seen stage of the reaction is inversely proportional to the average rate of the reaction over the time interval

· Following by colorimetry:

· Follow the reaction by the color intensity

· Measured by sing colorimeter

· Following by conductivity:

· Follow the total number of ions or conducting mobility of the ions

· Measuring the resistance of the solution

· Following by gas pressure:

· Follow the gaseous reaction that has changes in no. of mole of gases

Factors affecting reaction rate

Activation energy is the minimum energy that a chemical must have before the reaction starts

Factors:

· Concentration

· Conc. (  (  More vigorously reacted

· Rate (
· ( Increased the chance of collision of molecules

· For reactions of gases, Pressure (  (  Conc. (  (  Rate (
Temperature

· Temp. (  (  Rate. (
No. of molecules w/energy  EA increased as temp. increase

· More fruitful collisions

· KE of molecules increased as temp. increase

· More frequent collisions

· Generally, 10°C increase in temperature can has a twice faster reaction rate

· Surface area

For solid reactants, greater surface area an give a greater area of contact

· Faster reaction rate

· Catalyst

· The presence of catalyst can provide an alternative mechanism for a reaction

· A different reaction pathway

· The pathway may have a lower EA than the original route

( EA is lowered, more molecules possess energy  EA
· Rate (
· Light

· Light can provide a suitable frequencies of electromagnetic radiation

· Effect photochemical breakdown of covalent bonds

· Excite the outer electrons of atoms to result in their ionization 
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