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Solubility determined by (Dill/3e pp 208)

ΔGdissolve = …

ΔEdissolve (surroundings) + ΔEorg (system)

If ΔGdissolve < 0  soluble

If ΔGdissolve > 0  insoluble

We can predict ΔEdissolve  We can predict ΔEorg (ion)

Dill/3e p 211

MgCO3: ΔEorg makes ΔGdissolve > 0

ΔEdissolve = ΔElattice + ΔEhydration
= + 3122 kJ/mol – 3148 kJ/mol

= – 26 kJ/mol

( 2 ) ( 2 )ΔEorg = ΔEorg (Mg2+) + ΔEorg (CO3
2‐)

= + 56 kJ/mol + 21 kJ/mol

= + 77 kJ/mol

ΔGdissolve = ΔEdissolve + ΔEorg
= – 26 kJ/mol + 77 kJ/mol

= + 51 kJ/mol insoluble!!!

AgCl: ΔEdissolve makes ΔGdissolve > 0

ΔEdissolve = ΔElattice + ΔEhydration
= + 916 kJ/mol – 850 kJ/mol

= + 66 kJ/mol

( ) ( l )ΔEorg = ΔEorg (Ag
+) + ΔEorg (Cl

‐)

= + 2.1 kJ/mol – 12 kJ/mol

= – 10 kJ/mol

ΔGdissolve = ΔEdissolve + ΔEorg
= + 66 kJ/mol – 10 kJ/mol

= + 56 kJ/mol insoluble!!!
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Solubility “rules”

Soluble compounds 

• Na+, K+, and NH4
+

• NO3
−, CH3COO

−, ClO4
−

• Cl−, Br−, I−, except with Ag+, Pb2+, Hg2
2+

2

• SO4
2−, except with Ag+, Pb2+, Hg2

2+, Ca2+, Sr2+, Ba2+

Insoluble compounds 

• CO3
2−, S2−, and PO4

3−, except with Na+, K+, and NH4
+

• Ag+, Pb2+, Hg2
2+

• OH−, except with NH4
+, Na+, K+, Ba2+

Solubility data

• Rules: Dill/3e pp 211−212 and, e.g., 
http://snipurl.com/j7aej

• Chart: http://snipurl.com/j5l77

• Table: http://snipurl.com/j5l8m


