AP Environmental Science Chemistry Review
I. Chemical Equations

a. Reading a chemical equation

b. Balancing a chemical equation

II. pH

a. pH scale

b. Buffers

III. Laws of Thermodynamics

INSTRUCTIONS: Read the following information and complete the practice problems.
I. Chemical Reactions

A. Chemical equations are expressed as reactants yields products

i. Example: methane gas plus oxygen yields water plus carbon dioxide

                            CH4        +        O2     (       H2O   +      CO2
 

CH4 and O2 are reactants while H2O and CO2 are products

B. Balancing a chemical equation

According to the Law of Conservation of Matter, the number of atoms on the reactant side must equal the number of atoms on the product side.  The above equation does NOT obey the Law of Conservation of Matter.  Balance the equation by using coefficients (number in front of the compounds or elements.)

 CH4        +        2O2     (      2 H2O   +      CO2
Reactant Side


Product Side
1 Carbon


1 Carbon

4 Hydrogen


4 Hydrogen

4 Oxygen


4 Oxygen

Practice problems:

Identify the Reactant(s) and Product(s) and then balance the equation.

a.  SO2        +        O2     (      SO3 
(sulfur dioxide plus oxygen yields sulfur trioxide)


Reactant(s):__________________________
Product(s): _____________________


Balanced Equation: ________________________________________________________

b.  SO3  +  H2O  ( H2SO4
(sulfur trioxide plus water yields sulfuric acid – a component of acid rain)


Reactant(s):__________________________
Product(s): _____________________



Balanced Equation: ________________________________________________________

c.  NO2  +  H2O  (  HNO3  +  NO   (nitrogen dioxide plus water yields nitric acid and nitrogen monoxide)
Reactant(s):__________________________
Product(s): _____________________



Balanced Equation: ________________________________________________________

II. pH Scale

A. pH scale is a measure of the concentration of hydrogen ions in a water solution.  It measures acidity or alkalinity and includes values ranging from 1 to 14. 

i. pH < 7 is acidic

ii. pH > 7 is basic

iii. pH = 7 is neutral

B. A buffer is a substance that can react with hydrogen ions in a solution and thus hold the acidity or pH of the solution fairly constant. 

Practice Problems:  complete the following graph, labeling the areas as acid, base, or neutral and then identify the pH values as acid, base, or neutral.

0-------------------------------------------------------7-------------------------------------------------------14

       a. _______________                 b________________                       c.______________


d.  pH = 4.3
_______________

e.  pH = 7.1     _______________


f.  pH = 10.2    _______________


g.  Which would be considered more acidic, pH 2.2 or pH 6.8? _______________

h. Which would be considered more basic, pH 8.8 or pH 9.5? ________________

III. Laws of Thermodynamics

1st Law of Thermodynamics states that energy cannot be created nor destroyed, but may be converted from one form to another.

2nd Law of Thermodynamics states that when energy is changed from one form to another, some of the useful energy is always degraded to lower quality, more dispersed, less useful energy.


Practice Problems:  use the above laws to explain the following scenarios:
a. When electrical energy flows through wires in an incandescent light bulb, the light bulb emits only 5% of its energy input in light, the remaining 95% is emitted as heat.

b. Burning coal to produce electricity yields about 34% efficiency.  The remaining 66% ends up as waste heat flowing into the environment.  
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