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An Bronsted-Lowry acid is a proton (H*) donor.
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Bonded hydrogen lons dissociate Hydroxide lon (OH) forms the Oxonlum lon forms a conjugate
from the water molecules (2H0) conjugate base acid by accepting H* ion

HQO + HQO — — H3()+ + OH-

K, = [HgO*][OH] = [H][OH]

= 1.00 X 107



At 25°C the autoprotolysis of pure water, shown below, attains equi-
librium hyvdronium and hydroxide ion concentrations of about 1 x 1077
moles per liter for each. The equilibrium concentrations vary somewhat
with temperature, however. At 0°C, the concentrations are about 8 x 10-*
moles per liter, and at 100°C the concentrations are about 7 x 107 moles
per liter. What does this directly imply about the autoprotolysis of wa-
ter?

2ZHO H.,O*+ OH-
a. Autoprotolysis of water 1s a second order reaction.
Autoprotolysis of water 1s an endothermic process.
c. Autoprotolysis of water 1s spontaneous.
d. Water is a strong electrolyte.

hat + A == B
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CHsCOOH + H,0 HsO* + CHaCOO~ 1% ©.\ me) HEl
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H,O + H,O = = H,O* + OH"
H,O = - Ht* + OH

K, = [H]OH]

= 1.00 X 1074
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Calculate the pH of a 0.001M solution of NaOH. Cwe] = 107"
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Use the following relationship to calculate the pH of a 0.001M
solution of NaOH

pH + pOH = pK,, = 14
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EXAMPLE
[HCO37][H]

HA + HQO -~ — H30+ o+ A~
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Which is the stronger acid!? HA
CF,CO,H CH;CO,H
K, : 59 x 107 K, : 1.8 x:10°
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True or false:? The larger the pK, the weaker the acid.
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B + HQO —~ — BH* 3% OH" '

EXAMPLE
[BH*] [OH] [NH,*][OH]
Ky = g] [NH3]

pKh K log[Kb]

Determine the pK,;

K, of CH;NH, : 4.4 x 10% 34
Kyof CN™ : 16 x 10° 4.8
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Acid PK, Base PK;
H>SO4 sulfuric acid -3 HSO4~ 17
HCI T hydrochloric acid -3 &1 17
HNO; nitric acid -1 NO5~ 15
H;O+ ’d hydronium ion 0 H20, 14
HSO4 bisulfate .8 SO4~ 12.1
H3PO4 ik phosphoric acid ¥ 2. H,PO4~ 1.9
HF hydrofluoric acid 3.2 F 10.8
CH3COOH acetic acid o 4.7 CH;COO™ 93
H,CO3 carbonic acid : COzlag) 8 6.3 €= HCO5™ Tid
H,PO,~ dihydrogen phosphate ¢ =~ 7.2 HPO4*~ 119
HCN hydrogen cyanide 9.2 CN~ 4.8
NHy* ammonium ion D25 NH3 4.75
HCO5™ bicarbonate 44 10.3 CO5* 3.7
HPO,* hydrogen phosphate«h 123 PO 1.7
H,O water 14 OH™ 0
NH3 ammonia 23 NH,™ -9



What is the pH of a 0.IM CH;CO,H solution? K, : 1.8 x 107
. ol
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NaVa = NpVp
Na (2.0 2) :(‘.a.;N)(.a;SB

Noe = 656N

100 ml of HCI solution was completely neutralized
by 25ml of 0.2N NaOH solution. What was the
normality of the HCL solution?
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Titration of a Strong Acid with a Strong Base
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Titration of a Weak Base with a Strong Acid



t
[ ]
¥

}

'

’

- -
5

}
-
EQ

é'
E<
El
LF‘
L!
E|
Es

15

10

e (e of 0 ewbaniite

1 Equivalency Point

I I I I I I I I I I I I | | |

Titration of a Diprotic Acid with a Strong Base



C(HO), + Oy — 002 + H,O

CO, + HO = ~  H,COj

H2C03 -~ — HCO3_ + H

Maintainance of acid-base balance in physiology

Exhalation of CO,
Excretion of H,PO, and NH,* by the kidneys
NaHCO; buffer system

Secondary buffer systems including phosphates and proteins



Which results from combining a concentrated
solution of HCI with concentrated K,CO,? L o cadgnic
o d
A. formation of a colored complex
. precipitation
é liberation of gas
D. a solution of weak base

—
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histidine side-chain
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