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Physical Constants: Unit Conversions:  
 R = 0.08206 L.atm/mol.K = 8.314 J/mol.K 1 J = 1 kg.m2/s2 

 c = 2.998 x 108 m/s 1 J = 1 C.V 
 F = 96,485 C/mol e- 1 A = 1 C/s 
 NA = 6.022 x 1023  1 MeV = 1.60 x 10-13 J 
   1 atm = 760 mm Hg 

 
Formulas: 
m =  

#  mol solute

mass solvent (kg)
 

M =  
#  mol solute

V of sol' n (L)
 

X A =  
nA

ntot

 

C = kP 

PA = XA P°A 

Ptot  =  XAP°A  +  XBP°B 

∆Tb = Kb
.m 

∆Tf = Kf
.m 

Π = MRT 

solution lytenonelectrofor   valueexpected
solution eelectrolytfor   valuemeasured = i

∆Tb = i (Kb
.m) 

∆Tf = i (Kf
.m) 

Π = i (MRT) 

First Order: ln 
[A]t

[A]0

  =   – kt  

 t1/2 =  
0.693

k
 

Second Order: 1

[A]t

  =  kt  +   
1

[A]0

 

 t1/2 =  
1

k[A]0

 

k =  Ae–E a/RT
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Kp  =  Kc(RT)∆n 

Ka
.Kb = Kw 

Kw = [H3O
+][OH-] = 1.0 x 10-14 

pH = -log[H3O
+] 

pH =  pKa  +  log
[base]

[acid]
 

S = k ln W 

 

∆Ssys = 
T

qrev ;           ΔSsurr  =  
–ΔH

T
 

∆G = ∆H - T∆S 

∆G° = ∆H° - T∆S° 

∆G = ∆G° + RT ln Q 

∆G° = –RT ln K 

∆G = – wmax  

∆G° = -nFE° 

C 25at     Q log 
n

0.0592 - E = E °°  

K log 
n

0.0592 = E°            at 25°C 

Charge (C) = Current (A) x Time (s) 

I  =  q/t 

E = mc2 

ln 
N

N 0

 =  - kt  

t1/2 =  
0.693

k

Reduction Potentials at 25°C E° (V) E°(V) 

F2(g)  +  2 e– → 2 F–(aq) 2.87 

H2O2(aq)  +  2 H+(aq)  +  2 e– → 2 H2O(l) 1.78 

MnO4
–(aq)  + 8 H+(aq)  + 5 e– → Mn2+(aq) + 4 H2O(l) 1.51 

Cl2(g)  +  2 e–   → 2 Cl–(aq) 1.36 

Cr2O7
2–(aq) +14 H+(aq) + 6 e– → 2 Cr3+(aq) + 7 H2O(l) 1.33 

O2(g)  +  4 H+(aq)  +  4 e– → 2 H2O(l) 1.23 

Br2(l)  +  2 e– → 2 Br–(aq) 1.09 

Ag+(aq)  +  e– → Ag(s) 0.80 

Fe3+(aq)  +  e– → Fe2+(aq) 0.77 

O2(g)  +  2 H+(aq)  +  2 e– → H2O2(aq) 0.70 

I2(s)  +  2 e– → 2 I–(aq) 0.54 

O2(g)  +  2 H2O(l)  +  4 e– → 4 OH–(aq) 0.40 

Cu2+(aq)  +  2 e– → Cu(s) 0.34 

Sn4+(aq)  +  2 e– → Sn2+(aq) 0.15 

2 H+(aq)  +  2 e– → H2(g) 0.00 

Pb2+(aq)  +  2 e– → Pb(s) –0.13 

Ni2+(aq)  +  2 e– → Ni(s) –0.26 

Cd2+(aq)  +  2 e– → Cd(s) –0.40 

Fe2+(aq)  +  2 e– → Fe(s) –0.45 

Zn2+(aq)  +  2 e– → Zn(s) –0.76 

2 H2O(l)  +  2 e– → H2(g)  +  2 OH–(aq) -0.83 

Al3+(aq)  +  3 e– → Al(s) –1.66 

Mg2+(aq)  +  2 e– → Mg(s) –2.37 

Na+(aq)  +  e– → Na(s) –2.71 

Li+(aq)  +  e– → Li(s) –3.04

 


