Phase 13: 1

Questions

Calculate the pH of a buffer solution: Calculate the pH of a solution prepared by dissolving 2.20 g of sodium acetate,
CH; COONa, in 60.5 mL of 0.20 M acetic acid, CH3 COOH (ag). Assume the volume change upon dissolving the
sodium acetate is negligible. K, of CH; COOH is 1.75 x 10°5.

pPH =5.10

Determine buffer capacity: Which of the following additions will exceed the buffer capacity of a buffer that contains
0.20 moles acetic acid and 0.10 moles sodium acetate in a total volume of 2.0 L?

100 mL of 1.5 M HCl(aq)

Collected Lab Data

Addition of hydrochloric acid

Beaker 1: Volume of DI water (mL)

Beaker 2: Volume of 0.1 M sodium chloride (mL)

02

Beaker 3: Mass of sodium acetate (g) 0.48

Beaker 3: Volume of 0.1 M acetic acid (mL)

Addition of sodium hydroxide

Beaker 4: Volume of DI water (mL) 0.51

Beaker 5: Volume of 0.1 M sodium chloride (mL) 0.50

EEME

Beaker 6: Mass of sodium acetate (g) 0.51

Beaker 6: Volume of 0.1 M acetic acid (mL) 0.50
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PH change from addition of hydrochloric acid

BUffer SO' o 1 MHC!(nq) wadet (ml) gle::kn“-"'e: 0.1 Msi‘:;::: czhlorlde 0.1 M acetic a::ia::; ::odium acetate
0 7.12 6.92 5.33
1 1.81 1.61 5.16
2 1.52 1.32 5.00
3 1.35 1.15 4.81
4 1.23 1.03 4.57
5 1.18 0.95 4.19
6 1.07 0.87 1.21
7 1.02 0.82 1.18
8 0.97 0.77 1156
9 0.92 0:72 1,12
10 0.88 0.68 1.10
Best buffer when adding HCl (aq) Acetic acid/sodium acetate solution

PH change from addition of sodium hydroxide

Highe
BUff‘ Soame 1 MNaOH(aq) added (mL) IB)‘:::‘:;: 0.1 MsBo:ai::: :hloride 0.1 M acetic a:i:a::; :odium acetate
0 7.12 6.92 5.36
1 12.41 12.22 5.52
2 12.71 12.51 5.71
3 12.87 12.68 5.94
4 12.99 12.80 6.31
5 13.08 12.89 13.82
6 13.15 12.96 13.85
7 13.21 13.02 13.87
8 13.26 13.07 13.90
9 13.30 13.11 13.92
10 13.34 13.15 13.94

Best buffer when adding NaOH (ag) Acetic acid/sodium acetate solution

Prepare buffer solutions

Mass of sodium acetate (g) Volume of 0.1 M acetic acid (mL)
ass

Beaker oy
1 0.51 s
2 0.73 —
3 0.96 T
e . 73.0
5 0.75 Fle
6 0.98
https://newconnect.mheducation.com/

nEWLIr
nttns:[[NEW



Buffer solution and pH change from addition of hydrochloric acid

Volume 1 M HCI(ag) added (mL) B il e
pH pH pH
0 5.35 5.35 5.33
1 5.20 5.24 5.25
2 5.04 5.13 5.17
3 4.86 5.02 5.09
4 4.65 4.90 5.00
5 4,34 4.76 4.91
6 3.55 4.60 4.81
7 1.18 4.38 4.70
8 1.18 4.03 4.58
9 142 1.20 4.41
10 1.10 1.18 4.19
Solution 3

Highest buffer capacity when adding HCl(aq)

Buffer solution and pH change from addition of sodium hydroxide

Volume 1 M NaOH(ag) added (mL) Bei';e' 4 Be;':f 5 Be::e' 2
0 5.39 5.35 5.35
1 5.55 5.46 5.43
2 5.74 5.58 5.51
3 5.98 571 5.61
4 6.37 5.86 5.70
5 13.83 6.05 5.81
6 13.86 6.32 5.94
7 13.89 6.99 6.10
8 13.91 13.83 6.33
9 13.93 13.84 6.73

10 13.95 13.86 13.81
Solution 6

Highest buffer capacity when adding NaOH(aq)

Indicates incorrect data
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