General Inorganic chemistry 
Formula Memo  for water solutions 
Strong electrolytes 
Acids    conc Ca   dissociates completely      pH = -log [H3O+]=  -log Ca  (Control approximation that H3O+ from water  is small with respect  to those from acid )
Bases     conc Cb   dissociates completely      pH = -log [OH-]=  -log Cb (Control approximation that OH-  from water  is small with respect  to those from base )
Salts    Cs    dissociates completely     H3O+ and OH- come exclusively from water dissociation.  pH = 7.00
Weak Electrolytes 
Water pure  Kw 25°= 1.00 10 -14     [H3O+]=  1.0 10 -7    pH  = 7.00   [OH- ]=  1.0 10-7   pOH= 7.00
Weak acids ( exists and it is indicated an eq. constant Ka )    dissociate partially   [H3O+ ] = SQRT(Ka Ca) control approximation that H3O+  calculated  is negligible with respect to Ca ( less of 3-4%)
Weak base  ( exists and it is indicated an eq. constant Kb )    dissociate partially   [OH- ] = SQRT(Kb Cb) control approximation  that OH-  is negligible with respect to Cb ( less of 3-4%).
Salt  formed of weak acid and strong base dissociate completely  .  Anion of acid ( weak)  takes  a proton from water  leaving OH- in solution  , thus the pH of the hydrolysis equilibrium is [OH-]= SQRT( Kw Cs/Ka)
Salt of strong acid and weak base dissociate completely  . Cation of  of base ( weak) takes  a proton from water  leaving H3O+ in solution  , thus the pH of the hydrolysis equilibrium is [H3O+]= SQRT( Kw Cs/Kb)
Salt of weak acid and weak  base dissociate completely  . Anion of acid ( weak)  takes  a proton from water  leaving OH- in solution  , thus the pH of this  hydrolysis equilibrium is [OH-]= SQRT( Kw Cs/Ka) and the Cation of  the base ( weak) takes  an OH from water  leaving H3O+ in solution  , thus the pH for this  hydrolysis equilibrium is [H3O+]= SQRT( Kw Cs/Kb). The pH of the solution is the difference between H3O+ and OH-.
Mixture of weak acid with  its salt with strong base. Concentrations  Ca and Cs.
In this case two equilibria are present the dissociation of weak acid and  the hydrolysis of the weak acid of the salt. The first  can produce H3O+ and the second can produce OH- , thus its works like a buffer. The [H3O+]= KaCa/Cs
Mixture of weak base with  its salt with strong acid . Cb and Cs.
In this case two equilibria are present the dissociation of weak base  and  the hydrolysis of the weak base of the salt. The first  can produce OH-  and the second can produce H3O+ , thus its works like a buffer. The [OH-]= KbCb/Cs

Mixture ( pay attention if the volumes add together in the mixture formulation  or remain constant).
Mixture of  acid and bases 
strong acid and strong base.  
If the concentrations are equivalent we are in the presence of a salt Strong-strong – see  above.
If we have Ca ( strong acid)  > Cb (strong base ) the difference  Ca res. gives the pH of the solution
If we have Ca ( strong acid)  < Cb ( strong base ) the difference Cbres.  gives the pOH of the solution
If we have Ca ( strong acid  = Cb ( weak base ) we are in presence of a salt   of a strong acid and a strong  base ( see below) 
Presence of  weak acid Ca and strong base Cb
if Ca >Cb  presence of a buffer  with Ca res and a salt at a conc Cs equal to Cb , [H3O+]= Ka Cares/Cs
if Ca =Cb  presence of an equiibrium of hydrolysis  of the anion of weak acid with Cs=Cb=Ca 
if Ca <Cb  presence of an excess of bases ( strong ) and the pOH is due to its dissociation Cb res= Cbinit-Cainit
Presence of  strong acid Ca  and weak base Cb
[bookmark: _GoBack]if Ca <Cb  presence of an excess of bases ( weak ) presence of a buffer  with Cb res and a salt at a conc Cs equal to Ca , [OH-]= Kb Cbres/Cs
if Ca =Cb  presence of an equiibrium of hydrolysis  of the cation of weak base with Cs=Cb=Ca 
if Ca >Cb  presence of dissociation of the Cares (strong),  [ H3O+]= Cares = Ca-Cb.



 








