Chapter 7   -   Controlling Chemical Reactions

Some reactions can happen in seconds

What are some examples?
-  Explosion






-  Implosions
 

-  Burning Paper

Other reactions may take minutes, hours, days or even years.

What are some examples?
-     Rust forming on a car 

· Bread dough rising 

· The erosion of marble statue by acid rain

Rate of a reaction is the speed at which a reaction occurs.  Different reactions occur at different rates.

Kinetic Molecular Theory        (Collision model) 

Collision model states that the rate of the reaction is affected by the number of collisions of reactant molecules.  

· All matter is composed of particles

· Particles are atoms, molecules, and ions, which are constantly moving.  The speed at which particles move is depended on temperature.

· Particles move faster at higher temperatures and slower at lower temperatures.  

· Higher temperatures increase the likelihood of collisions, and therefore, increase the rate of change.





· The three states of matter are :   
Solid, Liquid & Gas

http://www.chem.purdue.edu/gchelp/liquids/character.html

· A chemical reaction occurs when particles of one reactant collide with particles of a second reactant

· According to the collision model, there are two ways to make a reaction go faster:

1. Increase the  number of collisions 

2. Increase the impact of the collisions

Four Factors that Affect the Rate of a Reaction

1) Temperature :  

· Most reactions occur faster at higher temperatures

Ex:  Sugar dissolves faster in hot water compared to cold water.


   Your fridge slows down the natural decay of foods.


· Temperature is the most important factor in making a reaction go  fast

· Higher temperature increase particles speed and fast moving particles collide more frequently.

·  These molecules may hit each other hard enough for chemical bonds to break and new molecules to form.

· Increase Temperature   <->  Increase Rate of Reaction

2) Concentration :   ( The “pureness”  of a substance)  

· Substance have different concentrations

Ex:  lemonade    vs.    lemon juice


  HCl in our stomach   vs  . HCl in our car batteries

Solute -> is what is being dissolved
Ex:   sugar

Solvent ->  is what is doing the dissolving                            Ex:   Water

Concentrated solution ->  is a solution that has a large amount of solute compared to solvent

Diluted solution -> is a solution that has a small amount of solute compared to solvent 

· A substance is less concentrated when dissolved in water

· Increasing the concentration of reactants increase the number of collisions between the molecules

· Increase Concentration of Reactants <-> Increase Rate of Reaction

3. Surface Area: is the amount of area of a sample of matter that is visible and is able to react.
Ex:  orange  -> entire peeling

· The surface area of a large piece of reactant can be increased by breaking it into several smaller pieces.

Ex:  Container of gas   vs.   a spray of gas (fuel injectors)

· Increases the number of collisions between molecules 

· Increase Surface Area <-> Increase Rate of Reaction

4. Catalyst :  A substance that increases the rate of a chemical reaction without being consumed by the reaction 
· A catalyst provided an alternate pathway for a chemical reaction to occur (an easier way for a reaction to occur).

Ex:  a catalytic converter changes poisonous gases from the exhaust (carbon monoxide) into gases that can be released safely into the atmosphere.

· A catalyst decreases the amount of collision energy that molecules need to break bonds.

Ex:  road salt and melting ice

· Add a catalyst <-> Increase the  Rate  of the Reaction

Homework:
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Catalyst and Enzymes
Catalysts are a substance that makes a chemical reaction happen more quickly without being consumed itself.

Ex:  a catalyst may be a name for a person who makes things happen 

· A catalyst is not a reactant, and they are not consumed in the reaction.

· A catalyst can be recovered after a reaction and used again

· In writing a chemical equation the formula of a catalyst used is written over the arrow
Ex:     2H2O    -–MNO2-(    2H2O   +  O2
· CFC’s(cloroflurocarbons) are catalyst that promote the decomposition of the  ozone layer

Ex:    3O3   -----Cl--( 3 O2

Enzyme   are biological catalyst.  These substances control the rate of chemical reactions in our bodies.

Ex:  
Amylase

· A large number of enzymes are food in the blood to promote clotting

Lactose intolerant means that the body cannot produce an enzyme that digest lactose, which is a sugar found in dairy food.
Exothermic reactions are chemical reactions that release energy 

Ex:  gasoline  +  oxygen --( carbon dioxide  +  water  + energy

Endothermic reactions are chemical reactions that absorb heat from it’s surroundings.

Ex:   Water +  Heat -----( water vapor

