	Chapter 17 Summary Notes

	Main Concepts
	Explanations

	· Common Ion Effect: solubility of solids decrease because of Le Chatlelier’s Principle
· Ksp: solubility-product constant

· Molar Solubility: moles of salt per liter of solution in a saturated solution

· To predict whether precipitate will form:

· Compare ion-product, Q, with Ksp
· If Q >  Ksp precipitation occurs

· If Q = Ksp solution is at equilibrium

· If Q <  Ksp solid dissolves (until Q= Ksp)

Buffers: solutions that resist changes in pH1. Solutions that resist drastic changes in pH upon additions of small amounts of acid or base. 
-Buffers are two component systems: each buffer consists of a weak acid and its conjugate base or weak base and its conjugate acid. 
-There are acidic buffers and basic buffers. The buffer with weak acid/conjugate buffer is called an acidic buffer and a weak base/conjugate acid is called basic buffer. Ex. Acidic buffer- HA/A- , Acetic acid/Sodium Acetate buffer HC2H3O2 + NaC2H3O2 (HC2H3O2/C2H3O2-), basic buffer – B/BH+ NH3 + NH4Cl (NH3/NH4+)
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Henderson-Hasselbalch equation: used for calculating the pH of buffer.
[image: image7.emf]]


[


]


[


]


[


-


+


=


A


HA


K


H


a




] [

] [ ] [





A

HA K H

a

[image: image8.emf]]


[


]


[


log


acid


base


pK


pH


a


+


=




] [

] [ log

acid

base pK pH

a

 


Titration Curve: graph of pH vs volume of titrant added

· Every titration has 4 points:

1. The initial pH

2. Between the initial pH and the equivalence point: pH is determined by amount of solution not yet neutralized

3. The equivalence point: moles of aid = moles of base, leaving a solution of the salt produced in the acid-base neutralization

4. After the equivalence point: pH is determined by amount of excess titrant

· pH Indicators: chemicals with acid and base forms with significant color differences

· Phenolphthalein: colorless to pink at ph of 8.5 to 9.5

· Methyl Red: red to yellow at pH from 4.2 to 6.3

Important Equations
Acid Hydrolysis:
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[

]

][

[

HA

A

H

K

a

-

+

=

 HA (aq) + H2O (l) 

H3O+ (aq) + A- (aq)  ,  Ka = [H3O+][ A-]
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Base Hydrolysis: 
B(aq) + H2O (l)

BH+(aq)  + OH-(aq), Kb = [BH+][ OH-]

                                                                        [B] 

Auto Ionization of Water: Kw = [H+][OH-]= 1.0 x 10-14
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Cation Hydrolysis:
 A+ + H2O (H+OH-) 

AOH + H+       Acidic, Ka =[AOH][H+]
                                                                                           [A+]                    

Anion Hydrolysis:   
B- + HOH 

  HB + OH- 

 Basic, Kb =[HB][OH-]

                                                                                          [B-]                            

SA-SB Titration
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WA-SB Titration
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	Ex: What is the molar solubility of CaF2 in a 1.0 L solution of 0.10 M Ca(NO3)2? Ksp(CaF3) = 3.9 x 10-11
Ans: 9.9 x 10-6 mols CaF2 are soluble per L
Ex: Will a precipitate form when 0.10 L of 3.0 x 10 -3 M Pb(NO3)2 is added to 0.400 L of 5.0 x 10-3 M Na2SO4? 
Ksp(PbSO4) = 1.6 x 10-8
Ksp(NaNO3) = 112.12

Ans: Since Q > Ksp, PbSO4 will precipitate
Ex. What is the pH of a buffer containing 0.12mol of NH3 and 0.095mol of NH4Cl in 250mL of water?

Titration Curve
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Ex: A volume of 15 mL of 0.40 M NaOH is added to 25 mL of 0.40 M HF solution.  Assume volumes are additive. Calculate the pH of the solution.

Ans: 3.32

Practice Problem:

0.100 M NaOH is added to 50.0 mL of 0.100 M CH3COOH; calculate pH at regular intervals of titration (Ka = 1.8 x 10-5): 

After 30.0 mL of 0.100 M NaOH has been added: 4.92
After 50.0 mL of 0.100 M NaOH has been added: 8.72
After 70.0 mL of 0.100 M NaOH is added: 12.22
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Polyprotic Acid Titration
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Figure 3. Titration Curve of aWeak Diprotic Acid.
This figure shows the basic features of a titration
curve of a weak polyprotic acid. Image created by
Heather Yee.
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	0.100 M HCl is added to 40.0 mL of 0.0750 M NH3 (aq); calculate pH at regular intervals of titration. (Kb = 1.8 x 10-5)

After 15.0 mL of 0.100 M HCl has been added: 9.26

After 30.0 mL of 0.100 M HCl has been added: 5.31

After 60.0 mL of 0.100 M HCl is added: 1.52
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Summary of the page and Important things to remember:





Four main characteristics:�higher starting pH- in the basic region�Slow change in pH near the equivalence point due to buffering action�Equivalence point at <pH 7�Sharp fall in pH after equivalence point





Four main characteristics:�higher starting pH�Slow change in pH near the equivalence point due to buffering action�Equivalence point at >pH 7�Sharp rise in pH after equivalence point





Four main characteristics:


Low starting pH


Sharp change in pH near the equivalence point


Equivalence point at pH 7


Sharp rise in pH after equivalence point
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