Exp 4 & 5: Aqueous Acid/Base Reactions
Acids/Bases

· Electrolytes:  Produce ions in water
strong

 100% ionized

strong bases NaOH(aq), strong acids HCl(aq)
weak

< 10% ionized

weak bases NH3, weak acids CH3COOH
nonelectrolytes
    0% ionized

alcohol CH3CH2OH(aq)

· Arrhenius definition
acid

raises [H+]

hydrogen ion (hydronium ion H3O+ or H+(aq))
base

raises [OH-]

hydroxyl ion

· Brönsted definition
acid

H+ donor

ionizable hydrogen (CH3COOH)
base

H+ acceptor

lone pairs (:NH3 , :OH-)
Net Ionic Equations (only strong electrolytes are separated in solution)

· Molecular Equations (metathesis) (citric acid)
C3OH5(COOH)3 (aq)  + 3 NaOH(aq)  → C3OH5(COONa)3 (aq) + 3 H2O(l)

· Ionic Equations (weak electrolytes, nonelectrolytes, solids and liquids are kept together)
C3OH5(COOH)3 (aq)  + 3 Na+(aq) +3 OH-(aq)  → C3OH5(COO-)3 (aq) + 3 Na+(aq) + 3 H2O(l)
· Cancel spectator ions
C3OH5(COOH)3 (aq)  + 3 OH-(aq)  → C3OH5(COO-)3 (aq)  +  3 H2O(l)

· Precipitation reaction (metathesis)
3 CaCl2(aq) + 2 H3PO4(aq)  →  Ca3(PO4)2 (s) + 6 HCl(aq)
3 Ca2+(aq) + 6 Cl-(aq) + 2 H3PO4(aq)  →  Ca3(PO4)2 (s) + 6 H+(aq) + 6 Cl-(aq)
3 Ca2+(aq) + 2 H3PO4(aq)  →  Ca3(PO4)2 (s) + 6 H+(aq) 
Making up solutions (M = moles/Liter= n/V   (  n = Vi Mi = Vf Mf  (  Mf =  EQ 

 eq \f(Vi, Vf ) Mi )

· Make up 50 mL of 0.40 M [H+] from 1.00 M [H2SO4]

final moles needed

n = 0.050 L [0.40 moles H+ /L] = 0.020 moles H+
sulfuric acid is diprotic

1 mole H2SO4 = 2 mole H+
initial moles sulfuric needed
0.020 moles H+ (1 mole H2SO4 / 2 mole H+) = 0.010 moles H2SO4
volume of sulfuric needed
0.010 moles H2SO4 (L/1.00 moles H2SO4) = 0.010 L = 10 mL

Add 10 mL of 1.00 M [H2SO4] to 10 mL of water and then dilute to 50 mL with water

· Make up 100 mL of 0.20 M [NaOH] from solid NaOH

final moles needed

n = 0.100 L [ 0.20 moles NaOH/L] = 0.020 moles NaOH
final grams of NaOH

0.020 moles NaOH ( 40.0 g NaOH/ mole NaOH) = 0.80 g NaOH

Dilute 0.80 g NaOH(s) to 100 mL with water.

Simplified Solubility Rules (note the exceptions)

· Most salts are insoluble except
Salts that contain an anion of a strong acid (Cl- through At-, NO3-, SO42, ClO3-, ClO4-)
Salts that contain a cation of a strong base (Na+ through Fr+, Ca2+ through Ra2+)
Metal hydroxides that are strong bases
