Announcements - Lecture XVIl - Thursday, Mar 29th

1. iClicker: 'ttt -l Pickany letter a-e
2. Quiz7: Placein basket on the front bench.
3. Examll: Moved to Saturday. April 7t
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17.2 Buffers
Identifying Buffers

Which of the following aqueous solutions are good buffer systems?

Ny NWy
/! 0.34 M ammonium bromide + 0.36 M ammonia
HNO, ' 4
7 0.22 M nitric acid + 0.16 M potassium nitrate  HN0y! Storgec
HNOy N0y
V! 0.32 M nitrous acid + 0.21 M potassium nitrite
Ba(oH),
| 0.18 M barium hydroxide + 0.21 M barium bromide Balow); : Staong Dose
H¥ r

/| 0.14 M hydrofluoric acid + 0.20 M sodium fluoride

.Toohﬁa Sora weck acid - Dose r.mmao’ﬁ POk,
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17.2

Buffers
BufferpH - ICE

HF @| Hyo' F-
1| 0.433 0 0.243
c| =X X X

E|O.133-X% X 0.243+X

CWF; > 100Kq

Ko =

0.133-X % 0.\33
CF 1L > 100Wa , ©O.2u3+X % 0.243

_ [Ha0*)LF)
CHF)

Calculate the pH of a buffer solution made from 1.00Lof a0.133 M

hydrofluoric acid and 0.243 mol of sodium fluoride.
KaHF =7.2x104

Shorlest Way o approach tis 15 Saom the Butken Ocid equiflibiun as ts dinectly determimes pH

ot o 200.243)
1A 0.133

0.234x = 0.33(1.av0Y)
: 9.5716%10°°

. 9.516r10°5 -4 4
T 1| -LA L R Y TTVE 17y ' 1Y
0.234 394 = 3 ]

PH : -ﬂaan (3awx10"Y)
ph = 3.40
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17.2 Buffers

Buffer pH - The Henderson-Hasselbalch Equation
HRwg) + Wa0(N &) Wi0* 4 A

. [H30')(N)
o =T

[Ha0') = uu( L}

[ ek acid)

= Ho [ ConTugate frose)

= Ko CBuffer acd
T [ Buffer Rose)

- j%w [0 = '%m Ha - ’ﬂaw

(B cid)
CBufen Bose)

*\
: [ Buffen Duse]
[ P+ the * et s ]
#1: Deware:  Tnis Soamulo ponhs only %

[8ufferlose ] » 100Ke
[Bufferacd J > 100Ke
Yet ok wo 51'&3: is this cheche!

%he TCE melhod 15 Much soler as it check the
olbove o see i§ you com use the shork cut or
whelher you need To solve the quodaiolic.
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17.2

Buffers
Buffer pH - The Henderson-Hasselbalch Equation

Calculate the pH of a buffer solution made from 1.00Lof a0.133 M
hydrofluoric acid and 0.243 mol of sodium fluoride.
KaHF =7.2x104

PH = pHo 4 303 I:Buﬁln acid)
[ Buffer Bose) = 1F7) = 0.243 [Bufier atid) = [HF] = 0.123

0.243

pH = "%mh “Wl‘] +ﬂﬁam 0.123

H: 3m3 4+ fog, 180
F = 3.143 + Daaﬁm
PH = 3,40

Slide - 130



17.2 Buffers
Making Buffer Solutions

[Buffen ocid]
pHzpfos Jogol & pH=ple

Preparing Buffer Solutions

[HCO:H] [NaHCOz]  (E)HCO:H/NaHCO: Ka = 1.8x10% |pK, = 3.74

(2] = O H2CO3/NaHCO3 Ko = 42x107 pKa. = 6.38
o HOCI/NaOCI 0
o HiBOWNaH:B0,  [EINS S SRR
o NH4CI/NHs Ka = 7.3%10% pKa = 9.14
© NaHCOa/NazCO; Ka = 56x 10" pK, = 9.25
- i Ka = 48x 10" pK, = 10.32
0.10M = 010 M
e — A=
1) Chose am acid | base :u'me whose Desiped See chss Nebr sife.
pHa is dosest o the desined ol P L amw
| 'y '
n) Odsust the acid u‘: base concentaokion L!;. T-i-} Nomt it mone atidic ham 3.7% 1'4
B get desined p pH = 3.52

M v gl s o ORI 0] (mufhnacd)
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17.2 Buffers
Buffer Capacity

Preparing Buffer Solutions

[HCO:H] [NaHCO]
L& La]

~ =)
0.73 M 0.50 M
Buffen Capacly.

i) Moxinun osmount of Ha0" thal can be
aomoved = [HCOy) = O.50M,

i) Maxinun camoumt of OH" thot cam Be
Aemoved = LHCOaW) = ©.13M

© HCO;H/NaHCO: Ka = 1.8x 10 pKa = 3.74
© H2CO3/NaHCO3 Ka = 42x107 pKa, = 6.38
> HOCI/NaOCl O —
= x =
> HsBOy/NaH:BO; & = > i
© NH4CI/NHs Ka = 7.3x10" pKa = 9.14
© NaHCOa/Na2COs K, = 56x 1010 pK. = 9.25
Ka = 48x 10" pKs = 10.32
pH = 3.58
| l '
| |
0 T 14
pH = 3.58
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