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8.3 What Are Conjugate Acid—-Base Pairs? — Consequences

Hydrolysis Base &m:wxﬁhcuﬁé
S e ar N s\'ﬂmg acd
z EN-IIOG‘I k| - h ra,;:: F HF
D ;':’l CN™ HCN O weok acids
Concentration - NO‘{ H“°1
- 0.01M - (No- Hao

' IN” + Hoo(f) <> HING@g) + OW
pH = 7.00 ;

pH Up ... Soduin carbomale ... u\as\\\'ma Sodg
LP E03Q- + qu N < HCO3-+ on”~

Slide - 2



8.10 What Are Buffers?

1M CH3CO2H(aqg)
1M NaCH3COz{aqg)

| HCI || NaOH | HCI || NaOH | NaOH

pH 7.00 7.00 4Ty Tnimiac

pH l.oY 1.OY 4.65 Aoo Hs0"

pH 12.96 296 | 4% Add oW

,Yaage p“ chumge o Stioll P“ chomge
CH3tOM .. atid .
CHacoy .. Dase ... Conmugele Base of
B _CH;CO:_LH ‘l;' |
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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,-
deid Cdmugtﬂ’e Qase
/” SA+WB = 100%
Hs0"

H30+ + CHacos = HoOo(f) + C\'\gCO:L\-\(GQ)

Overaw Cvnances
[cHscof ] | .. Resched with the added H30",
[cHacoM1 = 1 . O produck of the reackion ek removed the 30"
(0] : ¢ ) Qgﬂuc\’\ .. a resodY o? Levacoanid
PH o L nor By nuch,
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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,

Quid) [m:rug&\‘e Dase
1 WA+sB = \o0%
OH"

OH" + CH3COM(@q) = CHaCOa + W00

Overaw CyANGES:

[cHacoaM] - §  Reacted aith the added OW-
[cHico, ] =1 0 pﬂoduc\' o} e reaction tWa) removed) the OW
[oH] : ¢ _ wot 93 wuch .. a nesdt of [CHsoz 1T . o Qose
LI S 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 ? 2 (0dd ur'\g Q)QSQ e S WVién ol Decome vore Dosic
b) £1 00N ? g o} . pOH = -fog Lo w0 |
c) & W7 6 NF(og) + OH™ = HadO) + F~
o % Fla? 5 s . o0l . F e 1
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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 ofthe 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))

Slide -9



