Ch. 6 Chemical Reactions
6-1   Observing Chemical Change

- Matter  -  anything that has mass and takes up space.  Ex: firewood & skin

-  Chemistry -  the study of matter and how matter changes.


1.  Properties and Changes


   -  matter is described in 2 kinds of properties- physical or chemical


   -  changes in matter can be physical or chemical



       A.  Properties of Matter




-Physical property- characteristic of a substance that can be observed




without changing the substance into another substance.




 Ex: ice melting




Physical properties of water-  clear, colorless, boils at 100 degrees C.,




freezes at 0 degrees C.




-Chemical Property- characteristic of a substance that describes its ability




to change into other substances.  Ex:  rusting or wood burning




Chemical properties of water are 2 to 1 ratio of hydrogen atoms to 




Oxygen, doesn’t burn, & reacts with some metals



     B.  Changes of Matter




Physical Change-  any change that alters the appearance but doesn’t




change the substance.  Ex:  smashing a marshmallow does not change 




the taste or cutting a piece of paper.




Chemical Reaction or Change-  a change in matter that produces a new




substance.  Ex:  roasting a marshmallow or burning wood



   C.    Bonding and Chemical Change




Chemical changes occur when bonds break and new bonds form. 





- atoms form bonds when they share or transfer electrons.


2.  Evidence for Chemical Reactions



  -  Chemical reactions involve 2 main kinds of changes that you can observe-



      the formation of new substances and changes in energy.



   A.  Changes in Properties 




Look for changes such as:  changes in color of the substance, solids that




may appear when two solutions are mixed, or a gas might be produced




Precipitate – a solid that forms from solution during a chemical reaction




Although you see a property change in matter, the change does not 




always  indicate that a chemical reaction ahs takes place.



   B.  Changes in Energy




Types of energy- heat, light, and electricity




When matter changes it either absorbs or releases energy.





-when energy is absorbed sometimes temp. changes




Endothermic reaction-  reaction in which energy is absorbed





- many endothermic reactions occur only when heat is 





constantly added.




Exothermic reaction-  a reaction that releases energy in the form of




Heat.


6-2  Describing Chemical reactions



I.  What Are Chemical Equations?




Chemical Reaction-  a short way to show a chemical reaction using




symbols not words.




A. Formulas in an equation




-  a chemical formula is a combination of symbols that represents the




    elements in a compound.




B.  Structure of an Equation




  -  chemical equations tell you the substances you start with in a reaction




     and the substances you end up with.




  Reactants -  the substances you have at the beginning




  Products – the new substance after the reaction is complete.





Reactant + Reactant ----> Product + Product




  The number of products and reactants can vary.



II.  Conservation of Mass




-  The principle demonstrated by Antoine Lavoisier in 1774 was called the




    Conservation of Mass which states that during a chemical reaction




    matter is not created or destroyed.




A.  Modeling conservation of Mass




    Think about your day at school:  when you change classrooms the 




     number of students doesn’t change but the arrangement does. 




     Think of students as atoms,  each class is a molecule and when you




     change classes it’s a reaction.  The reaction groups each class




     differently, but the matter doesn’t change.




     In a chemical reaction, the total mass of the reaction must = the total




     mass of the products.




B.  Open and Closed Systems




      Open system-  matter can enter from or escape to the surroundings





Ex.  Burning match




      Closed System-  when matter is not allowed to leave or enter.





Ex:  piece of fruit decaying in a closed container



III.  Balancing Chemical Equations




- a chemical equation must show the same number of each type of atom 





  on both sides of the equation





1.  Write an equation





2.  Count the atoms





3.  Use coefficients to balance atoms






- coefficient-  a number placed in front of a chemical






formula in an equation  ( if the coefficient is one you don’t






need to write it.





4.  Look back and check



IV.  Classifying Chemical Reactions




Three categories:




A.  Synthesis-  when two or more elements or compounds combine to 




      make a more complex substance.




B.  Decomposition-  breaks down compounds into simpler products




C.  Replacement-  when one element replaces another in a compound, or when




     two elements in different compounds trade places.





-  single replacement is when one element replaces another





-  double replacement is when elements in one compound appear to





   “ trade places” with elements in another compound.


6-3  Controlling Chemical Reactions

 

I.  Energy and Reactions




A.  Activation Energy –  the minimum amount of energy needed to start a




      chemical reaction.




-  all chemical reactions need a certain amount of activation energy to get




    started




B.  Exothermic and Endothermic Reactions




-  activation energy is needed to get started




-  diagrams on pg. 206




-  exothermic reaction ex:  burning wood, gas, & oil




-  endothermic reaction needs energy to get started – also to keep going




- endothermic needs constant source of heat to occur




-  endothermic Ex:  baking bread needs constant heat till done baking




C.  Rates of Chemical Reactions




- reactions occur at different rate  






a.  explosions are fast chemical reactions but the rusting of metal





     is a slow reaction




-  You can control rates of reaction by changing factors 





1.  surface area 





2.  increase temp.- faster moving particles come in contact more





     often and have more energy




3.  increase concentration which is the amount of substance in





     A given volume





4.  catalyst- a material that increases the rate of a reaction by





     lowering the activation energy

the cells in our body contain biological catalysts called enzymes

5.  inhibitors – a material used to decrease the rate of reaction 

ex:  preservatives added to food to keep from spoiling

6-4 Fire and Safety


- fire is a chemical reaction


I.  Understanding Fire



  -  fire is a result of combustion – a rapid reaction between oxygen & fuel


 
 -  Fuel – a material that releases energy when it burns



A.  The Fire Triangle



   1.  Three things needed to start a fire and keep it going are:




a.  fuel, oxygen, & heat



   2.  20 % of air around you is oxygen gas



B.  Controlling Fire



   1.  remove fuel from area, keep oxygen from fire, & water


II.  Home Fire Safety



   1.  common sources of fires:  heaters, cooking, electrical, and cigarettes



A.  Fighting Fires



      1.  Control small fires by pouring baking soda on fire, covering with lid



           from a pan, water, or fire extinguisher



      2.  Don’t hesitate to call the fire dept.



      3.  Prevention is the best method

