
Solutions	


http://chemconnections.org/crystals/ 

Concentration and Temperature	



Relative Solution 
Concentrations: 
Saturated 
Unsaturated 
Supersaturated 

Generally, likes dissolve likes, i.e. polar-polar 
and nonpolar-nonpolar. Polar and nonpolar do 
not mix , eg. oil and water 

The oil (nonpolar) and water (polar) mixture don’t mix 
and are immiscible. If liquids form a homogeneous 
mixture, they are miscible. 

DHMO, dihydromonoxide: ���
“The Universal” Solvent	



http://www.dhmo.org 

Aqueous Reactions & Solutions	

 Salt dissolving in a glass of water	



http://chemconnections.org/general/movies/NaCl%20Dissolving.MOV 



http://phet.colorado.edu/sims/html/concentration/latest/concentration_en.html 

Which action(s) will increase the concentration 
of the solution? 

①  Add more Co(NO3)2 
②  Evaporate water 
③  Drain solution 

A.  (1) only 
B.  (1) and (2) 
C.  (2) and (3) 
D.  (1) and (3) 
E.  (1), (2), and (3) 

Which action(s) will change the  
number of moles of solute in the container? 

①  Add water 
②  Evaporate water 
③  Drain solution 

A.  (1) only 
B.  (2) only 
C.  (3) only 
D.  (1) and (2) 
E.  (2) and (3) 

What will happen to the concentration and the 
number of moles when water is added?  

  Concentration   Number of moles 
a.  Increase            Decrease 
b.  Increase             Increase 
c.  No change  No change 
d.  Decrease  Decrease 
e.  Decrease  No change 

How many moles of solute are in the beaker? 

a. 0.05 moles  b. 0.50 moles  c. 1.00 moles 

 d. 1.50 moles  e. None of these   

You are given 200 mL of a 0.400 M solution of KMnO4.  
If you add water until total volume is 800 mL, what will be the 
final concentration of the solution? 

a.  0.080 M 
b.  0.10 M 
c.  0.20 M 
d.  0.40 M 
e.  1.6 M 



You start with 0.1 L of a 5.00 M solution of NiCl2, and you plan 
to dilute it (by adding water) to make a solution with a 
concentration of 0.625 M. How far should you fill the beaker? 

a.  200 mL 
b.  400 mL 
c.  600 mL 
d.  800 mL 
e.  1 L 

http://chemconnections.org/general/movies/Conductivity.MOV 

You have prepared a 1.0 M solution of NaCl in 
the laboratory.  	



What is the concentration of chloride ions in 
the solution?	



 a.  0.50 M    

 b.  1.0 M    

 c.   1.5 M 

 d.  2.0 M 



You have prepared a 1.0 M solution of CaCl2 
in the laboratory.  	



What is the concentration of chloride ions in 
the solution?	



 a.  0.50 M    

 b.  1.0 M    

 c.   1.5 M 

 d.  2.0 M 

http://chemconnections.org/general/movies/acid-intro.mov 

http://chemconnections.org/general/movies/strong-weak-elect.MOV 

Conductivity	



A! B! C!

0.1	
  M	
  KCl(aq)	
   0.2	
  M	
  HCl(aq)	
  



Conductivity	



A! B! C!

0.1	
  M	
  HCl(aq)	
   0.1	
  M	
  CaCl2	
  (aq) 

Consider that aqueous ammonia is in equilibrium with 
ammonium hydroxide. The names have often been used 
interchangeably.   



http://chemconnections.org/general/movies/neutralizationofastrongacid.mov 

An aqueous solution of H2SO4 is added to aqueous Ba(OH)2. A white 
 cloudiness is observed and the reaction is monitored using a light
 conductivity tester. The reactants both produced strong light, which
 dimmed as they were added together and the reaction proceeded  
Predict the correct statement(s). 

 I) Both H2SO4 and Ba(OH)2 are strong electrolytes. 

 II) This is a neutralization reaction. 

 III) This is a precipitation reaction. 

 IV) The light bulb will glow at the neutralization point. 

  A) II       B) I and II   
    

  C) I, II and III     D) I, II, III and IV 
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 IV) The light bulb will glow at the neutralization point. 
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http://
chemconnections.
org/general/
movies/
Stomach.MOV 

http://chemconnections.org/general/movies/
Stomach-bicarb.mov 

http://chemconnections.org/general/movies/
alka-seltzer.mov 



If an antacid contains Al(OH)3 it will form AlCl3 upon
 neutralization of stomach acid. How many moles of Cl–

 ions are in 1000.0 mL of 0.010 M AlCl3?	



A. 0.0010 M	


B. 0.010 M	


C. 0.0030 M	


D. 0.030 M	
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A. 0.0010 M	
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AlCl3 dissociates into 3 moles of Cl–. 

What gains electrons and what looses? 
http://chemconnections.org/general/movies/Mn-Fe-redox.MOV 



In a redox reaction, oxidation and reduction must both occur. 
 Which statement provides an accurate premise of redox chemistry?	



A. The substance that is oxidized must be the oxidizing agent.	


B. The substance that is oxidized must gain electrons.	


C. The substance that is oxidized must have a higher oxidation
 number afterwards.	


D. The substance that is oxidized must combine with oxygen.	



In a redox reaction, oxidation and reduction must both occur. 
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A. The substance that is oxidized must be the oxidizing agent.	
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http://chemconnections.org/general/movies/Oxid%20States.MOV 


