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Written Assignment 6: Reactions of Acids and 
1. Determine the pH of (a) a solution of 0.40 MCH3CO2H, (b) a solution that is 0.40 MCH3CO2H and 0.20 MNaCH3CO2. (8 points)
Ka = 1.85 * 10-5 = b. X = H + = 0.00268
a. pH = 7 + 1/2 pKa + ½ logC
b. pH = 2.57 
c. pH = 9.16.   
(Reference: Chang 16.5)
2. Which of the following solutions can act as a buffer? (a) KCl / HCl, (b) KHSO4 / H2SO4, (c) KNO2 / HNO2. (5 points)
Only b will act as a buffer, the buffer must be a weak acid.
(Reference: Chang 16.9)
3. Calculate the pH of the buffer system consisting of 0.15 MNH3 / 0.35 MNH4Cl. (5 points)
Buffer 0.15 M NH 3 H + = Ka [NH 4 +] 0.35 M OH-1 Cl [NH 3]
 Ka= [NH3] [H +] = (1.3 x 10-9) -log [NH4 +] pH = 8.88
(Reference: Chang 16.11)
4. The pH of a bicarbonate-carbonic acid buffer is 8.00. Calculate the ratio between the concentration of carbonic acid (H2CO3) and that of the bicarbonate ion (HCO3-). (5 points)
pH = pKa + log H2CO3-H2CO3Ka = 4.2 x 10-7pKa = -log (4.2 x 10-7)
pKa = 6.3775 = 0.02388.0 = log H2CO3-H2CO3 
(Reference: Chang 16.13)
5. The pH of sodium acetate acid-acetic acid buffer is 4.50. Calculate the relationship
[CH3COO -] / [CH3COOH]. (5 points) 
pH = pKa + log [conjugate base] / [acid] 4.5 = -log (1.8 x 10-5) + log [CH3COO-] / [CH3COOH] ratio = 0.58                                                                                                      
(Reference: Chang 16.15)
6. Calculate the pH of the buffer 0.20 MNH3 / 0.20 MNH4Cl. What is the pH of the buffer after adding 10.0 ml of 0.10 MHCl to 65.0 ml of buffer? (8 points)
pH = pKa + log [NH3] / [NH4Cl] NH3 + H + NH4 +
= 9.26 register [0.20] / [0.20]
I 		0.013 		0.001 		0.013
C 		-0.001 		-0.001 		0.001
E 		0.012 		0 		0.014
pH = 9.26 0.20 X
NH3 = 0.012 moles / (0.075L) 0.20 X
= 0.16 M
NH4 + = 0.014 moles / 0.095 l = 0.197 m 0.10 X
pH = 9.26 + log (0.16 / 0.187) = 9.19 after the addition of HCl
                                                                                                      (Reference: Chang 16.17)
7. A sample of 0.2688 g of neutralized monoprotic acid 16.4 ml of a solution of 0.08133 M KOH. Calculate the molar mass of the acid. (5 points)
KOH = 0.08133M0.0164L * 0.08133 M  KOH = X moles KOH / 0.0164L = 0.001333moli KOH0.2688 / 0.001333 = 201.7 g / mol
      (Reference: Chang 16.27)
8. In a titration experiment, 12.5 ml of 0.500 MH2SO4 neutralize 50.0 ml of NaOH. What is the concentration of the NaOH solution? (5 points)
H2SO4 (aq) + 2NaOH (aq) = Na2SO4 (aq) + 2H2O (1) 0.5 M x 12.5 ml / 1 mole = M2x 50.0 ml / 2 moles = 0.25 M N2OH.
      (Reference: Chang 16.29)
9. A sample of 0.1276 g of an unknown monoprotic acid was dissolved in 25.0 ml of water and titrated with 0.0633 solutions of MNaOH. The basic volume required to bring the solution to the equivalence point was 18.4 ml. (a) Calculate the molar mass of the acid. (b) After adding 10.0 ml of base during titration, it was determined that the pH was 5.87. What is Ka of the unknown acid? (10 points)
First we find moles: 0.0633 at 0.0184 liters mol / l = 0.001,165 thousand moles of NaOH from Equation 1 and NaOH 1 HANaA and H2O 0.001165 0.001165 moles of NaOH moles reacts with Ha
Calculate the molar mass of the acid. 0.1276 grams / 0.001165 moles = 109.6 grams / mol. And find out how much acid is lost by 10 ml in titration: total 0.001.165 thousand mol at 10 ml / 18.4 ml = 0.000.633 thousand moles of acid have been neutralized to pH 5.87 such 0.000633 moles of acid have become 0.000633 anion moles "A - "0.001165 moles in total - those 0.000633 moles of acid = have 0.000532 moles of acid left by the henderson-hasselbalch equation:
pH = pKa + [A-] / [HA] = pKa + 5.87 [0.000.633 thousand] / [0.000.532 thousand] 5.87 pKa = 1.19 pKa = 4.68 + Ka = 2.1 * 10 ^ -5 
(Reference: Chang 16.31)
10. Calculate the pH at the equivalence point for the following titration: 0.20 MHCl versus 0.2 Mmethylamine (CH3NH3; Kb = 4.4 × 10-4)
(Reference: Chang 16.33)
11. A solution of 25.0 mL of 0.100 MCH3COOH is titrated with a solution of 0.200 MKOH. Calculate the pH after the following additions of the KOH solution: a 0.0 ml, (b) 5.0 ml, (c) 10.0 ml, (d) 12.5 ml, (e) 15.0 ml. to. A: Ka = 1.8x10 ^ -5 HAc = [H +] [Ac -] / [HAc] -5 1.8x10 ^ = x ^ 2 / 0,1-xx 2 + 1.8x10 ^ ^ -5x - 1.8x10 - 6 ^ = 0 x = [H +] = 0.00133M, pH = -log [H +] = 2.88 
 With the addition of a base, the moles of OH neutralize the moles of H + stoichiometrically in this case, in a ratio of 1: 1. 5ml 0.2M 0.2M OH --..... 0.005L x = 0.001moles OH-, this neutralizes 0.001moles H + 0.025L x 0.1M = 0.0025moles H + OH- 0.001moles neutralizes 0.001moles 0.0015moles Hac HAC leaving a total of 30ml do. 0.0015moles / 0.03L = 0.05M HAc -5 1.8x10 ^ = x ^ 2 / 0.05-x ^ 2 + 1.8x10 ^ -5x - 9x10 ^ -7 = 0 x = [H +] = 0.00094M, pH = 3.03. X 0.01L 0.2M KOH = 0.002moles OH- OH- 0.002moles neutralize 0.002moles CUA, leaving 0.0005moles 0.0005moles HAc HAc / HAc 0.0143M 0.035L = 1.8x10 -5 ^ = x ^ 2 / 0.0143x = [H +] = 5.07x10 ^ -4M, pH = 3.29 d) 0.0125L x 0.2M KOH = 0.0025 moles OH this will neutralize all H + leaving 0 HAc and 0 OH-, pH = 7
 0.015 L x 0.2 M KOH = 0.003 moles OH-
(Reference: Chang 16.35)
12. Referring to the following table
	indicator
	Color in acid
	Colour in base
	pH range

	Thylmol blue
	Red 
	yellow
	1.2-2.8

	Bromophenol blue
	Yellow 
	Bluish purple
	3.0-4.6

	Methyl orange 
	Orange 
	Yellow 
	3.1-4.4

	Methyl red 
	Red 
	yellow
	4.2-6.3

	Chlorophenol blue
	yellow
	Red 
	4.8-6.4

	Bromothymol blue
	yellow
	blue
	6.0-7.6

	Cresol red
	yellow
	red
	7.2-8.8

	phenolphthalein
	colorless
	Reddish pink
	8.3-10.0


The pH range is defined as the range in which the indicator changes from the acid color to the base color.
Specify which indicator or indicators you will use for the following grades.
 HCOOH versus NaOH = Equivalence point of about 10ph, 
phenophtalein would be the only candidate.
second. HCI versus CH3NH2 = The equivalence point of about 7 would make bromothymol blue a primary candidate
last HNO3 against CH3NH2 = equivalence point of about 4 and would mean that both bromophenol blue and methyl orange would be suitable candidates.
(Reference: Chang 16.43)
13. The pKa of butyric acid (HBut) is 4.7. Calculate Kb for the butyrate ion (But-).
Kb = Kw / Ka 10 ^ -14 / 10 ^ -4.7 = 10 ^ -9.3 = 0.000000000501187 O 5 * 10 ^ -10
(Reference: Chang 16.97)


