
Lecture 19 CH102 A2 (MWF 11:15 am) Spring 2019 3/8/2019 1:57 PM

Copyright © 2019 Dan Dill dan@bu.edu 1

[TP] ܸ = 100. mL of ܿ = 0.20 M of OH− is combined with ܸ = 300. mL of ܿ = 0.10 M of HA, ܭ = 1.0 × 10−4. at 25 ℃. 1. [H3O+] = 1.0 × 10−4 2. [H3O+] = 2.0 × 10−4 3. [H3O+] = 5.0 × 10−4 4. [H3O+] = 1.0 × 10−5 5. [H3O+] = 2.0 × 10−5 6. None of the above.
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Lecture 19 CH102 A2 (MWF 11:15 am)
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• Review: [H3O+] when “too little” base added
• [H3O+] when “just enough” base addedNext: [H3O+] when “too much” base added; Practice: Too little, just enough, too much?; How much strong acid remains unreacted?; Recipe for calculating combinations of acids and bases; [H3O+] when different amounts of “not enough” base added

[TP] ܸ = 100. mL of ܿ = 0.20 M of OH− is combined with ܸ = 300. mL of ܿ = 0.10 M of HA, ܭ = 1.0 × 10−4. at 25 ℃. 1. [H3O+] = 1.0 × 10−4 2. [H3O+] = 2.0 × 10−4 3. [H3O+] = 5.0 × 10−4 4. [H3O+] = 1.0 × 10−5 5. [H3O+] = 2.0 × 10−5 6. None of the above.
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Step 2: [H3O+] when “too little” base added
ܸ = 100. mL of ܿ = 0.20 M of OH− is combined with ܸ = 300. mL of ܿ = 0.10 M of HA, ܭ = 1.0 × 10−4.

[H3O+] = ݔ = ೌ[ୌ][ష] = ଵ.×ଵషర×.ଵ/.ଶ/ = 5.0 × 10ିହ
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HA(ܽݍ) H3O+(ܽݍ) A−(ܽݍ) ܳInitial 0.010/ܸ 10−7 0.020/ܸ 10−7 Changeܭ > ݔ − ݔ + Equilibriumݔ + 0.010/ܸ ݔ − 10−7 + ݔ 0.020/ܸ ݔ + Approximateܭ ≈ 0.010/ܸ ݔ ≈ ≈ 0.020/ܸ ܭ
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[Quiz] ܸ = 100. mL of ܿ = 0.20 M of OH− is combined with ܸ = 300. mL of ܿ = 0.10 M of HA, ܭ = 2.0 × 10−4. at 25 ℃. 1. [H3O+] = 1.0 × 10−4 2. [H3O+] = 2.0 × 10−4 3. [H3O+] = 5.0 × 10−4 4. [H3O+] = 1.0 × 10−5 5. [H3O+] = 2.0 × 10−5 6. None of the above.
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Step 2: [H3O+] when “too little” base added
ܸ = 100. mL of ܿ = 0.20 M of OH− is combined with ܸ = 300. mL of ܿ = 0.10 M of HA, ܭ = 2.0 × 10−4.

[H3O+] = ݔ = ೌ[ୌ][ష] = ଶ.×ଵషర×.ଵ/.ଶ/ = 1.0 × 10ିସ
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HA(ܽݍ) H3O+(ܽݍ) A−(ܽݍ) ܳInitial 0.010/ܸ 10−7 0.020/ܸ 10−7 Changeܭ > ݔ − ݔ + Equilibriumݔ + 0.010/ܸ ݔ − 10−7 + ݔ 0.020/ܸ ݔ + Approximateܭ ≈ 0.010/ܸ ݔ ≈ ≈ 0.020/ܸ ܭ

[H3O+] when “just enough” base added
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Step 2: [H3O+] when “just enough” base added
ܸ = 100. mL of ܿ= 0.40 M of OH− is combined with ܸ = 100. mL of ܿ = 0.40 M of HA, ܭ = 1.0 × 10−5.
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Step 2: [H3O+] when “just enough” base added
ܸ = 100. mL of ܿ= 0.40 M of OH− is combined with ܸ = 100. mL of ܿ = 0.40 M of HA, ܭ = 1.0 × 10−5. Step 1 results:Ignoring acid-base equilibrium, after the limiting reagent reaction is complete, the resulting concentrations of HA, A−, and OH− are …HA =Aି =[OH−] =
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Step 2: [H3O+] when “just enough” base added
ܸ = 100. mL of ܿ= 0.40 M of OH− is combined with ܸ = 100. mL of ܿ = 0.40 M of HA, ܭ = 1.0 × 10−5. Step 1 results:Ignoring acid-base equilibrium, after the limiting reagent reaction is complete, the resulting concentrations of HA, A−, and OH− are …HA = ೌೌ ି್್ೌ ା್ = 0 (“just enough” base added)Aି = ್್ೌ ା್ = .ସ ୫୭୪.ଶ  = 0.20 M[OH−] = 0 (“just enough” base added)
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Step 2: [H3O+] when “just enough” base addedWe get [H3O+] by equilibrating the limiting reagent reaction (step 1) outcome.HA = 0 (“just enough” base added)Aି = 0.20 M[OH−] = 0 (“just enough” base added)When “just enough” base is added, only the conjugate base will be present after the limiting reagent reaction.So what equilibrium do we work with?
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Step 2: [H3O+] when “just enough” base addedIf only conjugate base is present, then always work withA−(ܽݍ) + H2O(݈) ⇄ HA(ܽݍ) + OH−(ܽݍ), ܭୠ = ୟܭ/୵ܭ
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[TP] Which of the following is true about the a weak base?1. ܭ ≪ 12. ܭ ≈ 13. ܭ ≫ 14. ܭ .௪5ܭ ≪ ܭ .௪6ܭ ≫ 1 and 47. 1 and 58. 1, 4, and 5
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[Quiz] Which of the following is true about the conjugate base A− of the weak acid HA?1. A− is a strong base2. A− is a weak base3. Not a base, since Kb ≪ Kw4. Further information needed
0%0%0%0%
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Step 2: [H3O+] when “just enough” base addedVb = 100. mL of cb = 0.40 M of OH− is combined with Va = 100. mL of ca = 0.40 M of HA, ܭୟ = 1.0 × 10−6 and ܭୠ ୵ܭ = ୟܭ / = 1.0 × 10−8

[OH−] = ?[H3O+] = ?
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A−(ܽݍ) HA(ܽݍ) OH−(ܽݍ) QInitialChangeEquilibriumApproximate

Step 2: [H3O+] when “just enough” base addedVb = 100. mL of cb = 0.40 M of OH− is combined with Va = 100. mL of ca = 0.40 M of HA, ܭୟ = 1.0 × 10−6 and ܭୠ ୵ܭ = ୟܭ / = 1.0 × 10−8

[OH−] = ݔ = ୠܭ × [Aି] = 1.0 × 10ି଼ × 0.20 = 4.5 × 10−5[H3O+] = ܭ୵ / [OH−] = ଵ.×ଵషభరସ.ହ×ଵషఱ = 2.2 × 10−10
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A−(ܽݍ) HA(ܽݍ) OH−(ܽݍ) QInitial 0.20 0 10−7 ୠChangeܭ > 0 ݔ− ݔ+ Equilibriumݔ+ 0.20 − ݔ ݔ 10−7 + ݔ ୠApproximateܭ ≈ 0.20 ݔ ≈ ݔ ୠܭ


