Announcements — Lecture XX — Tuesday, Nov 24th

1. Final Lab - Saturday, December 5% ... 1-4pm ... ISB 155/160 (A-E)

a) Print /ab prior to coming to lab -- use the ‘Print Friendly Version’
located on the top left hand side of the page — this is the version
that contains the ‘Data Sheet’ that you will hand in upon
completing the lab.

b) The pre-lab quiz associated with this lab is the ‘TA Evaluation’ that
that can be found in your Class Owls. Completing this by Friday,
December 11" js equivalent to a perfect quiz score.

2. Third Exam - Tuesday December 8t - 1:00-2:15pm — In Class
3 or 4 questions will be taken from Lab Owils 3, 4 and 5.

3. + iClicker:

Choose any letter: A-E
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8.10 What Are Buffers? - How Do They Resist Drastic pH Changes

Addition of Strong Acid - H;0*

1M CH,CO,H / 1M CH,CO,-
neaR acid cmmau\'e. brose
/)-) SA + 3B = 100%
Hs0'

Ha0' + CWat0 = HaOW) + CWaC0aMog)
Dufen hose Dufew arrd

Overaw. Changes:

Tetaa) * 4 . eacks ik the added oo,
[CHscoat] l‘\ ... pAoduct o the Reachion that Aemoved 20"

[ﬂa(ﬂ P4 netly much .. a resell of the [custom]?,
PH 4 ot iy much,
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8.10 What Are Buffers? - How Do They Resist Drastic pH Changes

Addition of Strong Base — OH-

1M CH,CO,H / 1M CH,CO,’
peaR atid cun'm%o\‘e frose

WA+ SB = \0o%
OM”
ON™ + C\3TOM(eq) = Wa0 ) + cacoy
Bufen or1d Bufer Yose

Overoe CHanGgEs:

[CHscoat]: ... Beocks it the added OW.
[ CHaC02 ! T fﬂoduc\' of the reaction thet rumoued the OW,
LoHT: o .. wob y much . o gesulvof the Todacoz] Y,
fH’ T oy Much,
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8.10 What Are Buffers? - How Do They Resist Drastic pH Changes

A buffer solution made from HF and KF has a pH = 2.84.
Addition of OH- will cause -

1. Increase significantly 2. Increase slightly

3. Decrease significantly 4. Decrease slightly

5. Increase 6. Decrease
a) ;«- PH ? ) QA&\&!\% Qme.e Nm Tause \\w So\u\\&“ \'o Q:Qccme Mofe Qms'\c,
b) : p OH ? 't Low] 1 pOM = ’203\0“’“'} ol
© T [w]? 6 HFg) + ON° = W00 + -

Buffer auid Bufes dose
8 [.:.E:-;' 'P -

d . CHF] 5 See o). (\'\FN“ L1
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8.10 What Are Buffers? — Making an Optimal Buffer Solution — pH and pKa
) See doss ke s Yo see whelier this hlds
HCOa

Ocid C.®ase e §or 0“\%‘% 9)\\%\ s\\s\ms.

[HCOzH] [NaHCO:]  © HCO:H/NaHCO: Ka = 1.8 x 10 \pl(a = 3.74
Nhen [Rcio] = TC Base] = 2 © H2C0s/NaHCOs Ka = 42x107 pKa = 6.38

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

K © H3BO3/NaH2BO3
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
48 x 107"

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

Nhon \:\\oosmg a Buffen sydvom ome usually sdects
ofe n\\ose ?“"‘ \S Josest Yo the desiaed \)\-\.
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9.10 What Are Buffers? — Making an Optimal Buffer Solution
Adjusting the pH of a Buffer

dad Dase

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

= 2 ° HoCO/MNaHCO: B = 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 | = o Ko = 4810 pKs = 10.32
moRe aciic than the Dl el

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:.\'\]'\\' M \f
(RCOx1 T, e
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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) 0.10M CH,COOH +0.18 M CH,COOK | / - j\edh acid, chacoon | (onsugole fase, Chzco0”

c) 0.27 M NH,Br + 0.31 M NH, v+ Nekand, WAy l(cmugc\\'e Tose, WM,

b) 0.34 M NH,NO; + 0.39 M NaNO, X NO3 is ot the cm\xugn\'e Duse o} NH:

Slide-173



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

\'\30Jr + (N = HCN(uq’\ + H20(

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

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

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

OH + HCNCG%S = HaOy + o

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

BuWeR co\:nci\'\; exteeded (HiNY =04 .. [ow)=0.2
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