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Chapter 6: Chemical Reactions

- chemical reactions occur when substances undergo 

   chemical changes to form new substances

How can you tell?

                1) ____________  ______________
                2) ____________  ______________
                3) ____________or gas given off

                4) _____________ forms
                5) ___________
                6) ___________
                7) sound

- _________- a substance or molecule that participates in a

                  chemical reaction

- _________- a substance that forms in a chemical reaction

               - Ex.- chocolate chip cookies

                       - reactants: flour, sugar, butter, vanilla, 

                          baking soda, eggs, and chocolate chips

                       - products: cookies

                                        - what you end with

               - Ex.- gasoline

                       - reactant: isooctane (C8H18) and oxygen (O2) 

                                        are combined

                       - product: carbon dioxide (CO2) and 

                                         water (H2O)

***the types and numbers of atoms is the same before and 

      after the reaction, but bonds are broken and atoms

      rearranged***

           -LAW OF CONSERVATION OF ___________
- reactions need ____________ to get started 

   - must break existing bonds for a reaction to occur

        - energy to break bonds can be in many forms

               - Ex.- heat; electricity; sound; light

     - energy is ___________
     - molecules collide

     - bonds _________
- when the needed amount of energy is reached, new bonds 

   form

- energy is released (for the gasoline reaction)

   - Ex.- gasoline burning

              - energy released as light and heat

general formula: C8H18  + O2             CO2  +  H2O  + energy

balanced formula: 

             2C8H18 + 25O2                  16CO2 + 18H2O + energy

            ____________                          _______________
- ____________energy- energy released when a chemical

                               compound reacts to produce new

                               compounds

                            - stored as bonds in reactants

EXOTHERMIC vs. ENDOTHERMIC

- _________ reaction- heat is released into the environment

                                  - more energy is released as products 

                                     form than is absorbed to break

                                     bonds in reactants

                                  - temperature of surroundings rises

- _____________ reactions- reaction that requires heat 

                                      - more energy is needed to break 

                                         the bonds in the reactants than is 

                                         given off by forming bonds in

                                         products

                                      - surroundings get ___________
                                      - Ex.- photosynthesis

                                                - must have light from 

                                                   environment to make 

                                                   glucose 
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Reactions

6 major types

1) synthesis

2) decomposition

3) combustion

4) single replacement

5) double replacement

6) oxidation-reduction reaction (____________)

1) ___________________
     - a reaction in which two or more substances _______ to 

       form a new compound

     - general equation:  A    +     B                 AB

     - real example: 2Na     +     Cl2                2NaCl

         - product is always more complex than the reactants

2) ________________________
     - a reaction in which a single compound breaks down to 

        form two or more ____________ substances

     - Ex.- digestion

             - cracking (petroleum to usable fuels)

     - substances are broken apart

     - general equation: AB                    A    +     B

     - real example: 2H2O                  2H2     +     O2
                - electrolysis of water

                - _________- process in which an electric current

                                       is used to produce a chemical 

                                        reaction

3) ______________   ____________________
     - the oxidation reaction of an organic compound in 

       which heat is released

     - oxygen (O2) is always a ____________
     - water is a common _____________
     - carbon dioxide is a common ______________
          - if not enough oxygen is available 

          - end up with carbon monoxide (CO)

               - colorless, odorless

               - binds to hemoglobin

               - some excess carbon is given off as small 

                  particles that make a dark, sooty smoke

      - Ex.- burning methane

              - ___________ air supply

                      2CH4  +  4O2              2CO2     +    4H2O
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              - __________ air in supply

                      2CH4  +  3O2              2CO      +    4H2O
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              - very _________________ air supply

                      2CH4  +  2O2              2C         +    4H2O
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4) ________________  ________________
     - a reaction in which one element or ________ takes the

        place of another element or radical in a compound

     - general equation: Ax  +  B                   Bx  +   A

     - real example: 3CuCl2  + 2Al                2AlCl3  +  3Cu

         - aluminum foil placed in solution of copper chloride 

         - copper is replaced by aluminum

     - more ________ element replaces the less _______ one

       - Ex.- all alkali metals react with H2O 

               - metal replaces H in H2O

               - produces H2, OH-, KOH, LiOH, NaOH, etc.

               - bottom of family reacts so vigorously H2 

                  explodes upon contact

5) ____________  __________________
      - a reaction in which a gas, a solid precipitate, or a 

         molecular compound forms from the apparent 

         _________ of atoms or ions between two compounds

      - general equation: Ax  +  By                  Ay     +  Bx

      - real example: Pb(NO3)2 + K2CrO4     PbCrO4 +2KNO3
                          - metals trade places

                          - only occur under certain conditions

6) ___________-___________   _____________  (redox)

     - any chemical change in which one species is oxidized 

       (______ electrons) and another species is reduced

       (______ electrons) 

     - oxygen or hydrogen may be transferred instead of 

        electrons

	
	w/ electrons
	w/ oxygen      
	w/ hydrogen

	oxidized
	loses e-     
	gain oxygen        
	loses hydrogen

	reduced   
	gains e-     
	loses oxygen       
	gains hydrogen


- _______- an organic group that has one or more electrons 

                 available for bonding

               - Ex.- covalent bond is broken and a free electron 

                          is left on each fragment

               - Ex.- hydrogen atom is a radical

                        - has one electron available for bonding

                - all react quickly to form _________ compounds

- chemical _______- a representation of a chemical reaction 

                                  that uses symbols to show the

                                  relationship between the reactants and

                                  the products

- ________- stuff that is combined

                - written so arrow points away from it

- __________- result of reaction

                - written so arrow points at it

- arrow- “gives” or “_________”

- Ex.-   CH4  +  O2              CO2  +  H2O

               Reactants      Yields          Products

- only elements on the left side can appear on right side 

*** must be balanced***

- ________- when the number of atoms of each element on 

                   the right side of the equation matches the atoms

                   of each element on the left

- from previous example

left side                       right side

1  C                               1  C

4  H                               2  H

2  O                               3  O

NOT BALANCED

- must use big numbers (____-__________) in front of each 

  compound to balance 
       CH4  +  2O2                  CO2  +  2H2O

                   left                  right

                   1 C                   1 C

                   4 H                   4 H

                   4 O                   4 O
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Other info. shown by a balanced equation
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- law of definite ____________________- 

     - a compound always contains the same ________ in the 

        same __________, regardless of how the compound is 

        made or how much of the compound is formed 

- Ex.- if you need 4 mol of Mg

        - you must have 2 mol O2
        - twice as much Mg needs twice as much O2 to react 

           completely

        - end with ________ as much MgO

- ________   _______- the relative number of _____ of the 

                       substances required to produce a given 

                       amount of ________ in a chemical reaction

                    - come from balanced equations

                    - use _________________ 

                    - Ex.- Mg:O:MgO = 2:1:2

                    - useful when calculating ______ for reactants

                       - multiply molar mass by mole ratio

                    - Ex.-   Mg = 24.3 g/mol          O2 = 32 g/mol

                    - ratio             2 Mg            :              1 O2
                              (2 mol)(24.3 g/mol)     (1 mol)(32 g/mol)

                                     48.6 g                               32 g

                    - for 48.6 g of Mg to react completely, there 

                       must be 32 g of oxygen

Factors Affecting Reaction Rates

1) ____________ temperatures; faster reaction

     - applies to most reactions

     - _____ theory states that particles move faster at higher 

        temperatures 

           - move faster; collide more often

           - more collisions; more chances for a reaction

2) __________ surface area; faster reaction

     - allows more of an objects to be in contact with the 

        other particles; more collisions…faster reaction

3) more _____________________; faster reaction

     - more concentrated it is, more particles there are to

        cause to reaction

     - increased concentration; increase likelihood of contact 

       between particles

4) higher  ______________; faster reaction

     - less space; more collisions; quicker reaction

5) _______ and ______________
     - massive, bulky molecules react slower

     - more massive; move slower; less contacts

     - shape matters in many biological reactions

        - must fit together

        - if wrong end contacts; no reaction

        - may be many unsuccessful collisions before there is 

           a successful one

6) ________________ change reaction rate

     - _________- a substance that changes the _______ of a 

                       chemical reaction without being consumed or 

                       changed significantly

                    - not a reactant or a product

                    - may speed up a reaction

                    - may slow down a reaction (___________)

                    - reusable

                    - may be written over arrow in a reaction

     - _________- proteins that are catalysts for chemical 

                        reactions in living things 

                     - very specific

                     - temperature specific

                     - usually end in –ase

       - __________- apart, substance, or element that lies 

                          beneath and supports another part, 

                          substance, or element

                        - the reactant in reactions catalyzed by an 

                           enzyme

                        - Ex.-    2 H2O2    catalase     2H2O  +  O2
                                - H2O2 is substrate for catalase

                                - catalase is enzyme

                                - enzymes are efficient 

                                    - 1 catalase can decompose 6 million 

                                       molecules of H2O2 in 1 minute

- some reactions are _________________
    - Ex.- carbonation in pop

            - CO2 is dissolved in water at a certain pressure

            - top on bottle maintains _______________
 CO2 (gas above liquid)           CO2 (gas dissolved in liquid)
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-                =   reaction can go either direction

- chemical __________- a state of balance in which the rate 

                                     of a forward reaction _____ the rate

                                     of the reverse reaction and the

                                     concentrations of products and 

                                     reactants remain _______________  

                                   - looks as if nothing is occurring, but

                                     movement in each direction cancel 

                                   - none of the product or reactant can 

                                      escape

                                   - for the CO2 example

                                      - for every molecule of CO2 coming 

                                     out of solution, 1 is dissolving

                                - like a football game

                                     - one player goes in for each one 

                                        that comes out…hopefully!!

                                         - overall _______ is the same

                              - Ex.- CaCO3  + heat              CaO + CO2
                                        - CaCO3 from ____________
                                        - CaO form of _____________
                                        - if CaCO3 reaction is in a sealed 

                                           container

                                            CaCO3                CaO  +  CO2
                                        - CO2 builds up and causes 

                                           reaction to occur in reverse

- ______________________ principle- 

           - if a change is made to a system in chemical 

             equilibrium, the equilibrium _______ to oppose the 

             change until a new equilibrium is reached

