
Precipitation1.
Acid-Base2.
Redox3.

Three major classes:

Great solvent b/c it is polar•
Orients itself to dissolve both cations and anions in solution allowing many 
ionic compounds to dissolve

•

Solvation = when ions of an ionic compounds get surrounded by solvent•

Water as the solvent = “aqueous solutions”

Strong = ionic compounds and strong acids; dissociate completely in solution•
Weak = covalent compounds that dissolve in solution but only partially 
dissociate (weak acids)

•

Non = covalent compounds that dissolve in solution but do not make ions•

Electrolytes = ionic substances that are soluble b/c the resulting solution will 
conduct electricity

𝑀𝑜𝑙𝑎𝑟𝑖𝑡𝑦	  (𝑀) = 	  
𝑚𝑜𝑙	  𝑠𝑜𝑙𝑢𝑡𝑒𝑑
𝐿	  𝑠𝑜𝑙𝑢𝑡𝑖𝑜𝑛⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯ 	  = 	  𝑐𝑜𝑛𝑐𝑒𝑛𝑡𝑟𝑎𝑡𝑖𝑜𝑛	  𝑢𝑛𝑖𝑡

*Very	  important	  conversion	  factor

What	  is	  the	  molarity	  of	  2.0	  L	  solution	  prepared	  from	  29g	  NaCl?1.

29𝑔	  𝑁𝑎𝐶𝑙𝑥
1𝑚𝑜𝑙	  𝑁𝑎𝐶𝑙
58.5𝑔	  𝑁𝑎𝐶𝑙⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯𝑥

1
2.0	  𝐿	  𝑠𝑜𝑙𝑢𝑡𝑖𝑜𝑛⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯= 𝟎.𝟐𝟓	  𝑴	  𝒐𝒓	  [𝟎.𝟐𝟓]

How	  many	  grams	  of	  potassium	  chromate	  are	  needed	  to	  make	  250.mL	  of	  0.400	  
M	  K2CrO4?

2.

250. 𝑚𝐿	  𝑥
1𝐿

1000𝑚𝐿⎯⎯⎯⎯⎯⎯⎯⎯𝑥
0.400𝑚𝑜𝑙	  

1𝐿⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯𝑥
194.2𝑔
1𝑚𝑜𝑙⎯⎯⎯⎯⎯⎯⎯= 𝟏𝟗.𝟒𝒈	  

What	  is	  the	  concentration	  of	  potassium	  ions,	  [K+],	  in	  a	  0.400	  M	  K2CrO4	  solution?3.
0.400	  𝑥	  2	   = [𝟎.𝟖𝟎𝟎]
HCl	  reacts	  with	  Al(OH)3 to	  form	  AlCl3 and	  water.	  What	  volume	  of	  2.00M	  HCl	  is	  
needed	  to	  make	  13.3g	  AlCl3?

4.

3HCl	  +	  Al(OH)3	  >	  AlCl3	  +	  3H2O

13.3𝑔	  𝐴𝑙𝐶𝑙3	  𝑥	  
1𝑚𝑜𝑙	  𝐴𝑙𝐶𝑙3
133.33𝑔	  𝐴𝑙𝐶𝑙3⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯ 	  𝑥	  

3𝑚𝑜𝑙	  𝐻𝐶𝑙
1𝑚𝑜𝑙	  𝐴𝑙𝐶𝑙3⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯𝑥

1𝐿
2.00𝑚𝑜𝑙	  𝐻𝐶𝑙⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

= 0.150𝐿	  𝑥
1000𝑚𝐿
1𝐿⎯⎯⎯⎯⎯⎯⎯⎯= 𝟏𝟓𝟎.𝒎𝑳	  𝒔𝒐𝒍𝒖𝒕𝒊𝒐𝒏

What	  is	  the	  [ClO4-‐]	  when	  5.0mol	  of	  calcium	  perchlorate	  are	  dissolved	  in	  5.0L	  of	  
solution?

5.

Answer:	  2.0	  M

Often	  to	  make	  solutions,	  you	  start	  out	  with	  a	  concentrated	  stock	  solution	  and	  
dilute	  it	  to	  the	  desired	  volume.

•

The	  moles	  of	  solute	  in	  the	  solution	  do	  not	  change,	  just	  the	  volume.•
𝑀1𝑉1 = 𝑀2𝑉2

What	  volume	  of	  0.400	  M	  KsCrO4	  must	  be	  diluted	  with	  water	  to	  prepare	  1.00L	  of	  
0.100	  M	  solution?

1.

[0.100](1.00𝐿)
[0.400]⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯= 0.250𝐿

When	  200.mL	  of	  a	  0.40	  M	  NaCl	  is	  mixed	  with	  600.	  mL	  of	  0.20	  M	  NaCl,	  what	  is	  
the	  resulting	  [NaCl]?

2.

(0.200)[0.400]+(0.600)[0.200]/0.200+0.600=0.25M

Making	  Dilutions:

• Temperature	  dependent
• Use	  solubility	  guidelines,	  which	  are	  given	  on	  test

How	  much	  of	  a	  substance	  you	  can	  dissolve	  is	  called	   the	  solubility

• Two	  soluble	  ionic	  compounds	  react	  to	  form	  an	  insoluble	  compound,	  a	  
precipitate.

• Use	  the	  solubility	  guidelines	  to	  predict	  if	  the	  possible	  products	  are	  soluble	  or	  
not.

• Remember	  to	  switch	  the	  ions	  in	  order	  to	  predict	  the	  products	  and	  therefore	  
predict	  their	  solubility	  (always	  write	  cations	  first,	  then	  anions).

• Write	  the	  states	  accordingly.
• Balance	  the	  equation!

Precipitation	  Rxns

Molecular	  eqn.:	  shows	  all	  reactants	  and	  products	  as	  intact	  compounds1)
Total	  ionic	  eqn.:	  shows	  soluble	  ionic	  compounds	  as	  ions2)
Net	  ionic	  eqn.:	  eliminates	  "spectator	  ions"	  and	  shows	  actual	  chemical	  change3)

3	  Ways	  to	  Represent	  Aqueous	  Ionic	  Reactions

• H+(aq)	  +	  OH-‐ >	  H2O
• H3O+	  +OH-‐ >2H2O

Acid-‐Base	  Rxns	  (Neutralization	  or	  Proton	  Transfer)	  Examples:

• A	  solution	  of	  known	  concentration	  is	  used	  to	  determine	  the	  concentration	  of	  
another	  solution.

• At	  the	  equivalence	  point,	  #	  moles	  H+	  =	  #	  moles	  OH-‐
• Much	  of	  the	  time	  the	  acid-‐base	  stoichiometry	  is	  1:1	  but,	  some	  acids	  have	  2mol	  

H+/mole	  acid	  or	  2mol	  OH-‐/mole	  base

Titration

Concept	  Question
0.10L	  of	  0.50M	  NaOH	  is	  needed	  to	  neutralize	  0.20L	  HCL.	  What	  is	  the	  concentration	  of	  
the	  HCl	  solution?
(.1x	  .5)	  0.050mol	  NaOH	  /	  .2L	  =	  .25M

• Reactions	  involving	  the	  transfer	  of	  electrons

§ Elemental	  form	  =	  0
§ Ionic	  form	  =	  charge
§ Atom	  in	  a	  compound/ion	  =	  overall	  charge
§ Group	  1A	  =	  +1
§ Group	  2A	  =	  +2
§ Hydrogen	  =	  +1	  with	  NM	  and	  -‐1	  with	  M
§ Fluorine	  =	  -‐1
§ Oxygen	  =	  -‐2,	  except	  in	  peroxides	  (O2	  2-‐)
§ Group	  7A	  =	  -‐1	  with	  metals,	  NM	  except	  O	  and	  other	  halogens	  lower	  

in	  the	  group

○ General	  rules	  for	  assigning	  oxidation	  numbers:

• Measured	  by	  the	  oxidation	  number,	  the	  measure	  of	  the	  "effective"	  charge	  on	  an	  
atom

Redox	  Reaction

+4A)
+5B)
+6C)
+7D)

What	  is	  the	  oxidation	  number	  of	  manganese	  in	  potassium	  permanganate?

Look	  at	  the	  ON	  of	  each	  element	  in	  the	  reactants	  versus	  the	  products.	  If	  the	  ON	  
change,	  then	  it	  is	  a	  redox	  reaction.

Br	  when	  from	  0	  to	  -‐1.	  Its	  ON	  went	  down	  ("reduced"/"oxidizing	  agent").
Cl	  when	  from	  -‐1	  to	  0.	  Its	  ON	  went	  up ("oxidized"/"reducing	  agent").
Always	  have	  to	  have	  an	  element	  that	  gets	  reduced	  and	  one	  that	  gets	  
oxidized.

Ex:	  2	  NaCl(aq)	  +	  Br2(l)	  >	  2	  NaBr(aq)	  +	  Cl2(g)

Quick	  check:	  See	  if	  an	  element	  when	  from	  its	  elemental	  form	  to	  an	  ionic	  form	  or	  from	  
an	  ionic	  form	  to	  its	  elemental	  form.

Activity	  Series -‐ used	  for	  predicting	  redox	  reactions.	  Elements	  higher	  on	  the	  list	  are	  
stronger	  reducing	  agent	  than	  elements	  lower	  down;	  any	  metal	  can	  reduce	  the	  ions	  of	  
metals	  below	  it.

Mg2+(aq)	  +	  Mn(s)	  >	  Mg(s)	  +	  Mn2+(aq)A)
2Ag+(aq)	  +	  Cu(s)	  >	  2Ag(s)	  +	  Cu2+(aq)B)
Pb2+(aq)	  +	  Au(s)	  >	  Pb(s)	  +	  Au2+(aq)C)

Using	  the	  AS,	  predict	  which	  of	  the	  following	  reactions	  will	  occur.

Note:	  If	  it	  is	  higher	  on	  the	  AS,	  that's	  the	  element	  that	  would	  like	  to	  go	  from	  metallic	  
form	  to	  ionic	  form.

What	  is	  the	  reducing	  agent	  in	  the	  following	  redox	  reaction:	  2H2(g)	  +	  O2(g)	  >	  2H2O
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