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Last meeting: Lecture 8; 


The Concentration Quotient Q


Solutions of Acids and Bases


Kw expression


Strong acids  and Strong Bases





Today, Lecture 9: JA 15.4 onward .


( pH scale equilibria


( types of behaviour of weak acids


( calculating pH in equilibria








�
pH Scale


    








e.g.  if [H3O+] = 5.0´10-10








Sig. Figs.


	5.0´10-10 has 2 sig figs


In the pH scale, sig. figs appear as digits AFTER the decimal point.


5.0´10-10 ®  


5.0´10-12 ®  


5.0´10-1 ®  


�
pH = -log[H3O+]; similarly pOH = 


[H3O+]×[OH-] = Kw = 1.0´10-14 M2


























 [H3O+], [OH-], pH and pOH are accessible





Acidic, pH < 7, Basic pH > 7


Very Acidic º 


Very Basic º  


�
If a solution has a pH of 4.74 


what are [H3O+], [OH-], pOH?





�
Example.  What are [H3O+], [OH-], pH, pOH of a solution made by dissolving 4.0g NaOH in water to give 1.0 L solution?


MNaOH = 40.0 g/mole   \ we have 
































What is the range of pH scale?


1 « 14,   (b)  0 « 14,   (c)  something else? 


Weak Acids & Bases react only partially with H2O





Weak Acids:  general equation





	








�seq Equation  \* Arabic  \h�  








With Ka < 1, the Equilibrium lies

















Weak Acids come in several types 


Organic  W.A.



































(ii)	Inorganic W.A.





�
(iii)	Conjugate acids (BH+) of weak bases (B)


 

















(iv)  Certain Metal ions, JA16.1 [Small size, High charge]





							   	

















We define    pKa =-log Ka 





Smaller pKa ® 


Larger pKa ® 





�
All of these W.A. examples follow the general expressions

















Mathematical treatment:  Same for ALL W.A.


		HA(aq) + H2O(l) ((    H3O+(aq) + A-(aq)





























N.B.  this equation involves 


Ka, x = [H3O+] = [A-] and CHA

















REMEMBER the connectivity of the answers:








�
Example (i)  The pH of 0.100 M Lactic acid is 2.06, What is Ka for lactic acid?











	


�
Example (ii):  What conc. of Formic Acid (HCO2H, Ka = 2.1´10-4) will yield a solution of pH 2.42?








�
Example (iii):  Find the pH of an 0.10 M solution of acetic acid, Ka(HAc) = 1.8´10-5 .
































Is it valid to ignore the x in (CHA - x) ?  
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