Announcements — Lecture XXI — Thursday, Dec 1st

1. Lab 5 — Saturday, December 3, 1-4pm

2. Exam lll - Thursday, December 8% - In Class
Three or Four questions will be taken from Lab
Ow/s 3and 4.

No questions will be taken from Lab Owl 5.

3. iClicker:

Choose any letter: A-E
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8.10 What Are Buffers? — Making an Optimal Buffer Solution — pH and pKa
) See doss ke e Yo see whelier this hlds
HCOa

Ocd C.8ase Taye ‘{oa O“m 9:\\%\ 5\\5\ms.

[HCOzH] [NaHCO:]  © HCO:H/NaHCO: Ka = 1.8 x 10 \pl(a = 3.74
Nhen [Rcio] = [C.Base] = 2 © H2C04/NaHCOs Ka = 42x107 pKa = 6.38

the ¢ of the Buffen is -+ HOCINaOC! = 35x10® =
Ka = 35x10®% pKa = 7.46

K © H3zBO3z/NaH:BO3
equ Yo the ?“0 02 Yhe o NH«CI/NH;3 Ka = 7.3x10" pKs; = 9.14
Buffen atd © NaHCOs/NazCOs3 Ko = 56 x 100 pK, = 9.25
4.8 x 10"

[pH=3.74 | Preparing Buffer Solutions
L pH of this bues
I / |
| |
0 14

Nhen choosing a buffen syvomn one usudlly sdede
ofe h\\\ose ?“"‘ 'S cyoses\' Yo the desired \)\'\.
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9.10 What Are Buffers? — Making an Optimal Buffer Solution
Adjusting the pH of a Buffer

Ao Dose

[HCO:H] [NaHCQ;] @ HCO;H/NaHCO: Ka = 1.8x10% pKa = 3.74

= 2 2 HCOJMaHCOs | i = 42x107 pKa = 6.38

- HOCINa0d! Ka = 35x10° pK, = 7.46

— * —
© HaBOs/NaH:BOs 2T Plha = 1

> NH4CI/NH3 Ka = 7.3x10" pKa = 9.14

© NaHCO3/Na:COs Ka = 56x 10" pKa = 9.25

Sinee e desived pHis | = < Ko = 4810 pKs = 10.32
moRe acdic fhon the 0.10M  0.10M

p¥o .. increase Yhe

concentaalion of the.
Bulfer acd

pH =3.74 ... pHfa of HCOM

i :
T 14

pH = 3.62 ... Desiged pH

G——

[\'\CO:.\'\]'\\| i \f
(RC01 T, WY
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8.10 What Are Buffers? — Making an Optimal Buffer Solution

Buffer Capacity
. +
Gd: NHy Base: W,
NHCI]  [NH3] © HCOzH/NaHCO, | Ka = 1.8x104 pKa = 3.74
B o © HzC0s/NaHCOs Ko = 42x107 pKa = 6.38
- HOLINaO! Ka = 3.5x10% pKa = 7.46
= » =
| © H3BOs/NaHzBOs 2T Pha ™ &
a © NH<CI/NH3 Ka = 7.3x 107 \pK, = 9.14
© NaHCO3/Na:zCOs Ka = 56x 100 pK, = 9.25
4.8 %10  pKa

pH = 9.44

pHa l
v

pH = 9.44 ... Desired pM

Maximun ameunt of oH thel cam fie Removed. —
Ls MaxiMun asmount oS Ha0* thot com fie femoved Bufes Capactly
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8.10 What Are Buffers? — Identifying Buffer Solutions

How many of the following aqueous solutions &=
are buffers? A e

a) 0.24 M HI + 0.18 M Nal Ao Wl so s\‘m\g at\d.

d) 0.10 M CH;COOH +0.18 M CH;COOK | /- \ok acid, ciacoon| (onsugoe hmse, Chacoo”

c) 0.27 M NH,Br + 0.31 M NH; v+ Nekand, WAy I(:mmg&'e Those, WM,

b) 0.34 M NH,NO, +0.39 M NaNO, K: N3 is ot Yhe cnrogele fuse o} N
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8.10

What Are Buffers? - How Do They Resist Drastic pH Changes
A 1L solution contains 0.25 mol of NaCN and 0.15 mol of HCN.

1. Increase significantly .. : 2. Increase slightly
3. Decrease significantly 4. Decrease slightly
5. Increase e 6. Decrease

a) Addition of 0.1 mol of HCI will case the [HCN]Jto- 5

Ha0' + (N = NCN (g + RO

b) Addition of 0.1 mol of HCI will case the pOH to - %

P\N 59{8\1\91 . pH+pOH=14  pONH ) 59\3\\\?3.

c) Addition of 0.1 mol of NaOH will case the [HCN] to - ¢

OH + HCNCG%S = R0y + on-

d) Addition of 0.2 mol of NaOH will case the pH to - \.

Bollea co\:nci\'\; exteeded . (HIN1:= 045 .. [oW1=0.2
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8.11 How do We Calculate the pH of a Buffer?

Hheg + Hadm © W'+ A k= Us0'TIK]
THA)

[H30'] = V\u([HA]/[A'])
203‘0 [W;0t] - Qog‘o a +908\°[“)\] -Roaw‘_l\.]
- )03", [H:0'] - 'Rog‘o\rﬁa +903\°U\'3 -yog\o LHR)

pH = pha +Yog\o([m/[\%l\])
HA = Negk ocid = Dufeq and |

A" = Tonzugake bose = Buffen bose.

[ Buffer Lase)
Bu“)ek ?“ P\'\ = .?“n + 908\0 [ Buffe acwd)

L' Hendersom - Hassdbock fauation
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8.11 Buffers — A Summary

0) Bu“’ea : B\&@m 0\’.'\& + Bu“m Q:c\se - Iseo\\ Qt\a \)“us \\'s ccnmgo}e QM':R

B [Bufer acid ) = [BuFen Yose) — of Buflea = p¥a o¥ the Puer acid.
c) Buflen \'.c.\puci\‘y _ = conteniRahion of the BuRen atid on Bullen Yose.
d) Hon a Buffer NoRRS _ OW + Bueracid = Ha0() + BuReq buce

\‘\30+ + Buffer buse = Ra0M + BuRer acd.

er hose
e) Buffer oW M=ok Yo&ﬂ%)
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