Potentially Useful Formulas and Constants

Henry’s Law Constants

Equilibrium Equation Ka at 25°C
NH;" < H' + NH3 5.56 x 10
ID mol/(L T = 7 -
atm) H,CO3 < H" + HCO3 5x 10" (use pKa; = 6.3)
0, 13x10° HCO; «— H' + COs” 5x 10" (use pKa, = 10.3)
H, 7.8x10" HCN < H" + CN’ 48x 10"
co, 3.4x107
N, 6.1x 10"
Ideal Gas Law
Equilibrium Equation Ksp at 25°C PV =nRT
FeF,(s) < Ba** + 2F 2.4x10°
PbCl; (s) <> Pb** + 2CI° 1.2 x 107 Universal Gas Constant, R
CaS04(s) «> Ca®" + SO, 7.1x107 R = 8.314 m® Pa/ mol K
Al(OH)3(s) — AI** + 30H 2x107 R =0.083 L bar/ mol K
AQ2S04(s) — 2Ag" + SO~ 1.2x 107 R =0.082 L atm/mol K
Mn(OH)q(s) <> Mn”* + 20H" | 4.6 x 107
D AH,., ID AH’; (kJ/mol) AG'; (kJ/mol)
(kJ/mol) HCO; (aq) -692 -587
H,O 40.65 HOCI (aq) -18 -80
Butane 21.0 OCI (aq) -107 -37
Propane 15.7 H,CO; (aq) -133 -79
CH, (9) -74.9 -50.8
O2(9) 0 0
H=_HmaS__ Cl'(aq) -167 131
Ks+3S H,0 (g) 242 229
CO.(9) -394 -394
In(C/Cg) = -kt C=Cge™ SO (aq) -909 745
InC = InC, - kt H' (aq) 0 0
C=Cpo—kt

C = Co/(1 +k0)
C =Cgpe™®

1/C =1/Cy + kt

IN(Kro/K11)=(-AH/RY*[(T1-T2)/(T1*T2)]
AG® = AGpr® + RT INQ
Alkalinity (eg/L) = [HCO5] + 2[CO52] + [OH] - [H']
H,CO; = HCO3 + H* (Ky =5 x 107, use pK; = 6.3)

HCO3 = COs” + H" (K; =5 x 10™, use pK;, = 10.3)

q=m*Cy*AT

AGpn® = -RT(INK)  where R =8.314 J/°K-mol

ID Cp {J/(°K*g)} | Density (g/L)
H,O(l) 4.184 1000
Air (9) 1.0 1.2
Iron(s) 0.45 7900

Common Atomic Weights (g/mol): C=12,H=1, 0 =16, N =14, Cl = 35.5, Mg = 24.3,
Mn =549, Na=23,Cd=112,Ca=40.1,Ba=137,K=39.1, F=38.0,S=32




