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Appendix

Henderson Hasselbalch equation:

       pH = pK + log {[A-]-(nH+/V)}/{[HA]+ (nH+/V)}

-log {[A-]-(nH+/V)}/{[HA]+ (nH+/V)} = pK – pH

      -{[A-]-(nH+/V)}/{[HA]+ (nH+/V)} = 10pK-pH
                                       -[A-]-(nH+/V) = 10pK-pH ∙ {[HA]+ (nH+/V)}

                                       -[A-]-(nH+/V) = 10pK-pH ∙ [HA]+ 10pK-pH ∙ (nH+/V)

                   -10pK-pH ∙ (nH+/V) -(nH+/V) = (10pK-pH ∙ [HA]) + [A-]






                                   

Atot=[HA]+[A-]








                      [HA]=Atot-[A-]

                          -(nH+/V) ∙ (10pK-pH+1) = (10pK-pH ∙ (Atot-[A-])) + [A-]

                      -(nH+/V) = {(10pK-pH ∙Atot) - (10pK-pH ∙[A-]) + [A-])} / 1+10pK-pH
                      -(nH+/V) = {Atot∙10pK-pH / (1+10pK-pH)} – {10pK-pH ∙[A-] + [A-] / (1+10pK-pH)}
                      -(nH+/V) = {Atot∙(10pK-pH) / 1+10pK-pH} – {[A-]∙(10pK-pH + 1) / (1+10pK-pH)}
                      -(nH+/V) = {Atot∙(10pK-pH) / 1+10pK-pH} – [A-]


           -d(nH+/V)/dpH = ln (10) ∙ Atot ∙ (10pK-pH) / (1+10pK-pH)2               
First derivation with respect to dpH








