Final Lab — Saturday, November 22nd ... 1-4pm ... ISB 155/160 (A-E)

a) Print lab 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 /ab.

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 5"is equivalent to a perfect quiz score.

Third Exam — Tuesday December 24 —1:00-2:15pm - In Class
3 or 4 questions will be taken from Lab Owils 3, 4 and 5.

No class on Tuesday, November 25t — | have an appointment in Boston.

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

8.10
A buffer solution made from HF and KF has a pH = 2.84.
2. Increase slightly

Addition of OH- will cause -
1. Increase significantly
3. Decrease significantly 4. Decrease slightly
5. Increase 6. Decrease
a) ,;«- PH ? 2 (0dd ur'\g Q)QSQ soVu\'\ém ol Qocomme vore Dosic
P) T2 pOR? 4 oWt .. pOM = -fog,[ond w0
o & w7 6 W) + OH = NadW) + F
5 S . ), 63 . F o1 o
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8.10 What Are Buffers? — Making an Optimal Buffer Solution — pH and pKa
See coss welb sife o see whether this fiolds rue

Ace  C.Base (WeD3) for ofher Q:uWea syslens

[HCO:H] [NaHCOz]  © HCOH/NaHCOz | Ka = 1.8x10* |pKa = 3.74
] [+] 0 H2C03/NaHCO3 Kis = 4.2 x 107 pKa = .38
- HOLINaOE! Ko = 35x 108 pKa = 7.46
— » —

o [acid] < 5 HyBOw/NaHzBOs T Phe =
Gcid) = [C.Bose], © NHACIINHy Ko = 731070 p, = 9.14
‘ﬂnc. PH og “\e M?ea \S © NaHCO3/NazCO3 Ko = 56x 1070 pK, = 9.25
equell b lhe pha of e g = Ko = 48 %107 pKs = 1032

acid. '

Wen choosimg 0 T system one usuallly selecks
one lo‘mse PKO Is &DSQS\' "o the clesmeA ?\'\
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9.10 What Are Buffers? — Making an Optimal Buffer Solution
Adjusting the pH of a Buffer e chss wi <
Qcid  C.Base (Heog)

[HCOzH] [NaHCO:]  © HCO:H/NaHCO; Ko = 1.8x10% pK, = 3.74
[<] = © H2CO3/NaHCO;3 Ko = 42x107 pKa = 6.38
© HOCI/NaOCI 35 x 102 - 46
= 3.0 = f.
5109 © HzBO3/NaHzBO3 B PKa
Oph PH . Ko = 7.3% 100 pK. = 9.14
NH4CI/NH; P
Chein] ~voik 1o © NaHCO#/Na:COs | K, = 56x 100 pKa = 9.25
[c.Base) - - Ka = 48x 10" pKa = 10.32
0.10M  0.10M

pH =374 ... pa ] HCOOH

i

|

pH = 3.62.... desifed pH

Simce the deSired P“ 1S Hore acidic. tham the ofa .. wnereose the {7 of the acid .
CHcoam1 4 , p\Nl
[Hoog1 T, M1
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8.10

What Are Buffers? — Making an Optimal Buffer Solution
Buffer Capacity

NH«: (acid)  [.Bqse

[NHClJ  [NHg] 5 HCOzH/NaHCO:
[<] O 0 HaCOa/NaHCO3
© HOCI/NaOCI
- © H3;BO3/NaHzBOs3
B @ NH4CI/NHs
© NaHCO3/Naz2COs3
CENNNCE

Ka = 1.8 x10%
Ka = 42 x107
Ka = 3.5x10%
Ka = 7.3 x 1010
Ka = 5.6 x 1010
Ka = 4.8 x 10"

pH =944 ... *Sikea PH

pKa = 3.74
pKa = 6.38
pKa = 7.46
pKas = 9.14
pKa = 9.25
pKa = 10.32

Maxing concentiaXion o3 o™ aF com T Removed.
b Mazinum conconiolion 02 Hs0" Yl con) Vo fomoved

b é O F ... L))
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8.10 What Are Buffers? — Identifying Buffer Solutions

How many of the following aqueous solutions ¢
are buffers? 3l ="

a) 0.24 M HI + 0.18 M Nal X .. Hlisa s\’aong atid
d) 0.10 M CH,COOH +0.18 MCH,COOK  /  1iock acid omd iks “““‘“8“&‘2 Dase
¢) 0.27 M NH,Br +0.31 M NH; \/ Neok acid amd s Con.'mgak‘e. flose

b) 0.34 M NH,NO; + 0.39 M NaNO, X ... N0 is wok e consugole Base of Ny

d)0.1OMHCI+0.21MNaF /| oy 8 = joo,  Hio'+ F'= Heolf) + HF(ag)
‘o.m 0.1 = O.\M

O
Ofter neachion O.1M HE end O,WM F~ Remain |
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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 g 2. Increase slightly
3. Decrease significantly 4. Decrease slightly
5. Increase ele 6. Decrease

a) Addition of 0.1 mol of HCI will case the [HCN] to -
5. N + O = HiN@g) + HO(

b) Addition of 0.1 mol of HCI will case the pOH to -
2. ol & =fidtPy ith the addyim of Wy0" .. pH+pOH =1y .. pOH T sPahiPy

c) Addition of 0.1 mol of NaOH will case the [HCN] to -
6. OH™ + HCN@Q) = HaO(f) + CN”

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

1. Buffer copacily excaded | oM will ymcqease Sgmicontfy
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8.11 How do We Calculate the pH of a Buffer?

HA(og) + HO() & W0 + A
= CHa0' AT pH = - fbg, [4:0']
[HA]

Hio'] = Ka (EAYw0) -
}ogw [HsO‘J : fvg,oKa ¥ %5,0 H%‘_]

‘Y"B"[“"’j - ‘y"au’@ 'YOEHA%A'J
ph - i % \
Moth Hagic_

pH = pho +%‘°EA%HA]
| HA = Hesk acid A s HAs cmxugJe Dase
CBuffer Busﬂ

Buffer pH = pH = pha + 908\0 [ Buer Qcicl ]
[, HeNDERSON- HRSSELBACK EqQuATioN
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