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solutions manual PDF, doc, ePub, DjVu, txtforms. We'd love for you to come back to us more. Page 2479 17 Additional Aspects of Aqueous Equilibria Visualization Concept 17.1 Analysis. Considering charts showing equilibrium mixes HX and X - with different compositions, decide which has the highest pH. HX is a
weak acid and X is its conjuged base. Plan. Check the contents of the boxes. Use balance principles to link H to box Solve. Use the following acid ionization equilibrium to describe the mixtures: HX (aq) ⇌ H (aq) Each box has 4 HX molecules, but a different amount of X-ions. The larger the amount of X - (conjugation
base), for the same amount of HX (weak acid), the smaller the amount of H and higher pH. The average box, with most X, has the smallest H and the highest pH. 17.4 Analysis/Plan. When a strong acid is added to the buffer, it reacts with a conjugation base (CB) to produce conjugation acid (CA). Increases, and CB
decreases. The reverse occurs when a strong base is added to the buffer, CB increases and CA decreases. Compare these situations with drawings. Solve. The buffer starts with the same concentration of HX and X . (a) After the addition of strong acid, HX will increase and X will decrease. The picture (3) fits this
description. (b) Adding a strong base leads to a decrease in HX and an increase in the X. The picture (1) fits the description. (c) Figure (2) shows that both HX and X are smaller than the initial concentrations shown on the left. This situation cannot be achieved by adding a strong acid or a strong base to the original buffer.
17.7 Analysis. Given the two curves tited where 0.10 M NaOH is a credits, decide which is more concentrated acid and which is stronger acid. Plan. For equal acid volumes, the concentration is associated with the volume of titrant (0.10 M NAOH) at equivalence points. To determine Ka, pH and pK halfway to the
equivalence point. Solve. (a) Both acids have one ionized hydrogen, because there is one jump in each ticking curve. For equal acid volumes, and the same caption, more than 17 additional aspects of the Aqueous Equilibria 480 concentrated acid exercise solution require more caption to achieve equivalence. The
equivalence point of the blue curve is at 25 ml NaOH, the red curve at 35 ml NaOH. Red acid is more concentrated. (b) According to the Henderson-Hasselbach equation, pH and pK - halfway to the equivalence point, conj. acid - conj. base and pH - rKa conjugic acid. For the blue curve, the halfway line is 12.5 ml NaOH.
The volume is approximately 7.0. For the red curve, halfway is 17.5 ml NaOH. The volume is approximately 4.2. RK 7 matches Ka 1 × 10-7, while PK 4.2 matches Ka 6 × 10-5. Red acid is more important to Ka. Note that a stronger acid, with a greater Ka value, has a greater pH (jump) at the equivalence point. Also note
that the initial pH of acid is not the final measure of acidic force because acids have different initial concentrations. Both Ka values and concentration contribute to pH solution. 17.10 Analysis/Plan. Common anions or tes reduce the solubility of salts. participating in the acid-base or complex increase of ion equilibrie
equilibrium Solve. a) CO 2 3 - from BaCO 3 reacts with H q from HNO 3, causing solubility BaCO 3 to increase with an increase in HNO 3 concentration. This behavior corresponds to the correct diagram. b) Extra CO 2 3 - from Na 2 CO 3 reduces BaCO 3. Solubility BaCO 3 decreases as Na 2 CO 3 increases. This
behavior corresponds to the left chart. (c) NaNO 3 has no common ions and is not included in the acid-base or complex equilibrium with Ba 2 or CO 3 2; it doesn't affect the solubility BaCO 3. This behavior is shown in the central chart. The overall ion effect of 17.13 (a) The degree of ionization of the weak electrolyte
decreases when a strong electrolyte containing ion is added to it, common with a weak electrolyte. (b) Nano 2 17.15 Analysis/Plan. Follow the logic in Exercise 17.1. a) C2H5COOH (aq) ⇌ H' (aq) - C2H5COO (aq) i 0.085 M 0.060 M c -x e (0.085 - x) M x M (0.060 x) M Assume x small compared to 0.060 and 0.0855. 17
Additional aspects of Aqueous Equilibria 481 Check exercise solutions. Since the degree of ionization of weak acid or base is suppressed by the presence of conjugated salt, the rule of 5% is usually true in buffer solutions. b) (CH3)3N (aq) :H2O (l) ⇌ (CH3)3NH (aq) x e (0.075 - x) M (0.10 - x) M x x 4.8 × 10 - 5 x, pOH
4.32, pOH 4.32, pH 14.00 - 4.32 and 9.68 Chek. In the buffer, if conge. acid conj. base, p.T. a of conj. Acid. If conj. acid conj. base, pH' pK a of conj. In this buffer pK a (CH3)3NH- is 9.81. (CH3)3NH (CH3)3N and pH 9.68, less than 9.81. (c) Mole and M × L; mol CH3COOH 0.15 M × 0.0500 litres - 7.5 × 10 - 3 mole
CH3COO - 0.20 M × 0.0500 L and 0.010 mole CH3OHCO (aq) H (aq) × 10 - 3 mole 0.010 mole c-x e (7.5 × 10 - 3 -x) mol q mol (0.010 x) mol (CH3COOH (aq) - (7.5 × 10 - 3 - x) mol/0.1000 L; (CH3COO) (aq) (0.010 x) mol/0.1000 L x 1.35 × 10 - 5 M and 1.4 × 10 - 5 M H; pH 4.87 Check. CH3COOH 4.74. CH3COO is
CH3COOH, pH buffer 4.87, more than 4.74. 17.17 Analysis/Plan. We are asked to calculate the % ionization (a) of weak acid and (b) of weak acid in a solution containing a common ion, its conjugation base. Calculate the percentage of ionization as an example of exercise 16.13. In Part b), the concentration of the total
ion is 0.085 M, not x, as partially (a). Solve. buCOOH (aq) ⇌ HZ (aq) - buCOO (aq) equil (a) 0.0075- x M x M x M 17 Additional aspects of exercise solutions Aqueous Equilibria 482 equil (b) 0.0075- x M x M 0.085 and x (a Check) Percentage ionization is much less when there is a general ion. Buffers 17.19 CH3COOH
and CH3COONa are weak to conjug acid/conjured base pair, which acts as a buffer because the trade union CH3COOH reacts with an added base, while - combined with added acid, leaving H relatively unchanged. Although HCl and NaCl are conjugated acids/conjugation of the base pair, Cl is a negligible base. That is,
it has no tendency to combine with added acid to form molecular HCl. Any added acid simply increases H in the HCl/NaCl mixture. In general, conjugated bases of strong acids are negligible, and mixtures of strong acids and their conjugated salts do not act as buffers. 17.21 Analysis/Plan. Follow the logic in Exercise
17.3. Suppose the ionization of % is small in these buffers (decisions 17.17 and 17.18). Solve. (a) (HS); 1.53 m× 10 - 4 and 1.5 × 10 - 4 m; pH 3.82 (b) mole and M × L; Total volume - 85 ml, 95 ml - 180 ml. 1,086 × 10 - 4 and 1.1 × 10 - 4 m; pH 3.96 17.23 (a) Analysis/Plan. Follow the logic in Exercise 17.1 and 17.3. As
with Exercise 17.1, start by calculating component concentrations. Solve. CH3COOH (aq) ⇌ 17 Additional aspects of exercise solutions Aqueous Equilibria 483 (H) - 2.4639 × 10 - 5 - 2.5 × 10 - 5 M, pH 4.61 (b) Plan. On the left side of the equation, write all the ions present in the solution after adding to the HCl or NaOH
buffer. Using acid-base properties and relative strengths, determine which ions will combine to form new products. Solve. Na q (aq) - CH 3 COO - (aq) - H (aq) - Cl - (aq) → CH3COOH (aq) 3 COOH (aq) - Na (aq) - OH - (aq) → CH3COO - (aq) - H2O (l) - Na (aq) 17.25 Analysis/Plan. Follow the logic in Exercise 17.4.



Solve. In this problem, BrO is unknown. pH 9.15, 10 - 9.15 - 7.0795 × 10 - 10 - 10 - 7.1 × 10 - 10 m (HBrO) - 0.050 - 7.1 × 10 - 10 ≈ 0.050 m per 1.00 0.18 mol NaBrO are needed. 17.27 Analysis/Plan. Follow the logic in Exercise 17.3 and 17.5. Solve. (a) (b) CH3COOH (aq) - KOH (aq) → CH3COO - (aq) - H2O (l) - K q
(aq) 0.10 mole 0.02 mole 0.02 gw. 0.13 mole -0.02 mole -0.02 mole 0.08 mole 0 mole 0.15 maul (c) CH3COO - (aq) HNO 3 (aq) → CH 3 COOH (aq) No 3 - (aq) 0.13 mol 0.02 mol 0.10 mol -0.02 mol -0 .02 mole 0.02 mole 0.11 ma 0 0.12 ma 17 Additional aspects of exercises solutions Aqueous Equilibria 484 17.29
Analysis / Plan. Calculate the ratio of conj. base»/conj. H 2 CO 3 /HCO 3 is a blood buffer. Write Acid Disunity and KPage 3 3
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