Warmup Review: Gases and Heat

1. How much heat is needed to melt 15g of ice?
2. What is the mass of a sample of water that releases 10,000 J of heat as it cools down 10°C?

3. If A 25L sample of neon is collected at 44.0 °C.   Assuming the pressure remains constant, what would be the volume of the neon at standard temperature?
4. What would the pressure in atm be of N2 gas, if a 20g sample occupied a volume of 8.7L at a temperature of 45K? 
5. How much stock 3M acid is needed to prepare 500ml of 0.5M HCl?
6.  
C(s) + H2O(g) + heat <-> CO(g) + H2(g)
How would each of the following shift equilibrium?
a. lower temp
b. increase pressure
c. remove hydrogen
d. add water vapor
Ch.19 : Acids and Bases
Acids (








)
· Examples:

· Usu. recognized by H in chemical formula

· React with

Bases (







)

· Are electrolytes as aqueous solutions

· Usu. Recognized by OH in chemical formula

· Examples:

* Acids and bases react together to form                                            (ionic compound)*


Sample Reaction:

Definition of Acids/Bases:

1. Arrhenius Acid/Base Definition

· Says              are hydrogen-containing compounds that when dissolved yield hydrogen ions (H+) in aqueous solution.
· Says               dissolve in water to yield hydroxide (OH-) in solution.

This definition did not fully account for all acids and bases.  Example: Sodium Carbonate (Na2CO3) is basic but does not contain hydroxide.  A better definition was needed.

2. Bronsted-Lowery Acids and Bases

Acid –  
Base –  
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A base that gains a Hydrogen ion forms  
An acid that loses a Hydrogen ion forms 

        In the reactions above and below, label the acid, base, conjugate acid and conjugate base.
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This reaction forms hydronium.  Notice that water can act as a  
Acid Strength vs. Concentration

· Some acids are known as Strong Acids (HCl), some are known as Weak Acids (HF).   
· Concentration refers to the 

Neutral Solutions:  

[H+] = [OH-]  in a neutral solution.                       - Brackets represent concentration

Ion Product Constant for Water (Kw)

For an aqueous solution, the product of the hydrogen ion and hydroxide ion concentrations always equals a set value, Kw.  
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As acids or bases are added to the solution the H+ and OH- concentrations may change, but the product remains the same.  If [H+] > [OH-], the solution is acidic, and vice versa.
Sample Problem:
	[H+]
	[OH-]
	Acid/Base

	H=1E-3
H=1E-7
H=1E-11
H=1E-14
H=1E-2
H=1E-12
	
	

	
	OH=1E-12
OH=1E-4
OH=1E-7
OH=1E-3
OH=1E-14
OH=1E-6
	

	H=6E-2
H=4E-7
	
	

	
	OH=2E-5
	


1. How would you neutralize an acid?

2. What two things are produced when an acid and a base are mixed?

3. An unknown is slippery, with a bitter taste.  Is it probably an acid or a base?

4. A chemical formula contains hydroxide (OH).  Is it probably an acid or a base?

5. Give 3 examples of acids.

6. Give 2 examples of bases.

7. What is an electrolyte?

8. Is an acid a proton donor or proton acceptor?

9. As I add water to an acidic solution, am I decreasing the acid’s strength or its concentration?

10. What is the pH of a neutral solution?

11. A solution has a pH of 13, is it an acid or a base?

12. A solution has a hydrogen-ion concentration of 1E-6.  What is its hydroxide-ion concentration?

13. If a solution has [H+] = 1E-11 is it acidic or basic?

14. When dissolved in water a compound dissociates to form H+ ions.  Is the unknown an acid or a base?

15. Label the acid, base, conjugate acid, and conjugate base below.
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