Chemical Reactions

Which of the following are examples of chemical change?

Digestion

Melting an ice cube

Running a car

Decomposition

Dissolving sugar in water

Boiling water

Photosynthesis

Cellular Respiration

A nail rusting

Chemical Reaction (another name for a chemical _______________)
· The ____________ by which the ___________s of one or more substances ____   __________________ to form different substances

Evidence of a Chemical Reaction

1. ______________ change


Exothermic Reaction-heat is ________   ________





Endothermic Reaction-heat is ________________
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Classify each of the following as endothermic or exothermic.

A log burning in the fireplace.

A chemical ice pack

Baking soda is added to vinegar causing the test tube to become cold to the touch.

A hand warmer

Drain cleaner is added to a clogged pipe causing the pipes to become warm.

Photosynthesis

Cellular respiration

Baking a cake

Evidence of a Chemical Reaction

2. ___________Change
Examples: 
3. Production of an _________
Examples:

4. Production of a ________ (__________________)
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5. Formation of a solid called a _______________________
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6. Production of other forms of energy such as _________.
Examples:

Chemical equation

A ___________ expression of a chemical ____________
___________  (  ____________

          (____________         ( _____ substance

            Substance)                that is __________)
· Symbols used in chemical equations
	+


	

	(

	

	(s)


	

	(l)


	

	(g)


	

	(aq)


	

	∆


	


Chemical Equations
Reaction: Solid aluminum reacts with liquid bromine to produce solid aluminum bromide.
__________Equation--the description of a reaction is written according to the following format:
Reactant 1 + Reactant 2 ( Product 1
________________ Equation--formulas/symbols are used to represent _________ of ______________ and __________________.
Practice writing word and skeleton equations: 

Write the equation for the reaction observed in lab.
Write the equation for the endothermic reaction that was observed.
Chemical Equations

· A complete chemical equation is a statement that uses chemical ____________, __________ of matter and ______________________ to represent the substances involved and how much is needed to fully react.

Balancing Chemical Equations

A chemical equation is not complete until the atoms on the reactant side equal the atoms on the product side.  COEFFICIENTS (NUMBERS IN FRONT OF THE FORMULA) are used to balance equations.

___Al (s)    +    ___Br2(l)  (    ___AlBr3 (s)
Why must we balance equations?
· Law of _______________ of ___________-during chemical equations, matter cannot be _____________ or ______________________.  Atoms are only _____________________.

· Therefore, the _______________and ____________________of atoms making up the reactants must be the same as those making up the ______________________. 

Practice Writing skeleton equations

1.  Hydrogen and bromine gases react to yield gaseous hydrogen bromide.

2.  When carbon monoxide and oxygen react, carbon dioxide forms.

3.  In water, iron (III) chloride reacts with sodium hydroxide producing solid iron (III) hydroxide and aqueous sodium chloride.

4.  Liquid carbon disulfide reacts with oxygen gas, producing carbon dioxide gas and sulfur dioxide gas.

5.  The solids aluminum and sulfur react to produce solid aluminum sulfide.

6.  Water and dinitrogen pentoxide gas react to produce aqueous hydrogen nitrate.

7.  The gases nitrogen dioxide and oxygen react to produce dinitrogen pentoxide gas.

8.  Solid aluminum oxide decomposes when electricity passes through it to produce solid aluminum and oxygen.

Types of Chemical Reactions

Synthesis Reactions 

· ________________ substances combine to form a ________ product.
· General Form:  

· Example


N2 (g)  +  3H2(g)  (  2NH3 (g)


Na2O  +  H2O (  2NaOH

Decomposition Reactions-

· A _______ reactant breaks down into ___________________ elements or new compounds.
· General Form:  

· Example:


NH4NO3 (s) ( N2O (g)  +  2H2O (g)


2HgO  (  2Hg  +  O2 

Single Replacement reactions-

· Atoms of one element __________ atoms of another element in a ________________. 

· General Form: 

· Metals replace ___________ and nonmetals replace ___________________
· Example: 

               Cu(s) + AgNO3(aq) ( 2Ag(s) + Cu(NO3)2(aq)

    

Cu (metal) replaces Ag (metal) in the compound because it is more reactive.

               Cl2 +  NaBr (  Br2  + NaCl 

                     
Cl2 (nonmetal) replaces Br2 (nonmetal) because it is more reactive.

· How do I know if an one atom can replace another?

There is a table of reactivity.  It ranks metals from most reactive (at the top) to least reactive (at      the bottom)

Reactivity Table

Most Active Metals

Li  




Rb 





K





Ca





Na





Mg





Al





Mn 





Zn





Fe





Ni





Sn 





Pb 





Cu





Ag

Least Active Metals

Pt





Au


Which of the following reactions can take place?


___I2      + ___ NaF     (  ___F2     +  ___NaI 

___Mg     +  ___HCl     (  ___MgCl2     +  ___H2

___Cu     +  ___MgSO4     (  ___CuSO4     +  ___Mg   

___K     +  ___NaOH     (  ___KOH     +  ___Na
Double Replacement Reactions-

· Atoms in one ____________________ replace atoms in another _______________
· General Form: 

· Example: 

NaOH (aq) + CuCl2(aq) ( 2NaCl(aq) + Cu(OH)2 (s)

Combustion Reaction-

· Combustion reactions occur when ________________ combines with a substance and energy is released (exothermic) 

· General Form: 

· Examples: 



C (s)  +  O2 (g)  (  CO2(g)



CH4 + O2 ( CO2  + H2O

For each of the following, identify the type of reaction, balance the equation and record the observation that indicates a chemical reaction has occured.
   





Type of Reaction



Observation
  Fe +   H2SO4 (   Fe2(SO4)3 +    H2

__________________________________
___________________
   C2H6 +    O2 (     H2O +     CO2


__________________________________
___________________
   Al +     O2 (      Al2O3



__________________________________
___________________
   KClO3 (      KCl +       O2


__________________________________
___________________
   KNO3 +     H2CO3 (     K2CO3 +    HNO3 

__________________________________
___________________
Write and balance the following chemical equations.  Record the observation that indicates a reaction has occurred.

1)
When dissolved beryllium chloride reacts with dissolved silver nitrate in water, aqueous beryllium nitrate and silver chloride powder are made.

2)
When isopropanol (C3H8O) burns in oxygen, carbon dioxide, water, and heat are produced.

3)
When dissolved sodium hydroxide reacts with sulfuric acid (H2SO​4), aqueous sodium sulfate, water, and heat are formed.

4)
When fluorine gas is put into contact with calcium metal at high temperatures, calcium fluoride powder is created in an exothermic reaction. 
5)
When sodium metal reacts with iron (II) chloride, iron metal and sodium chloride are formed.
Most Active Nonmetals


				F


				Cl 


				Br


				I


Least Active Nonmetals











