Determinemos el pH de una disolucion de acido
acético 0,1 mol/L (Ka=1,8*10").

Determinemos el pH de una disolucion de acido
clorhidrico 0,1 mol/L.

Determinemos el pH de una disolucion

mezcla de acido acético 0,1 mol/L
(Ka=1,8*10") y acido clorhidrico 0,1 mol/L.



Caso del acido débil

X2

0.1-X

1,8*10™ =

0.001332670973, -0.001350670973

pH = 2,87



Caso de la mezcla

HCI HAC H* AC Cl
inicial

-- 0,1 0,1 -- 0,1
formados

- _- X X _-
consumidos

- X - - _-
En eq.

X ~ lo1Xx|o01+Xx| X | 01




X*(x+0,1)

_5
18*10° =
01-X
0.00001799352350, -0.1000359935
0.1 >100
18*10°°

5555,56 > 100 = se puede despreciar X



La presencia de H* ha Impedido la
disociacion del acido acético

(1332670973*10%)
(.1799352350*10%)

74

El efecto iton comun ha amortiguado la
disociacion del acido acético



When a strong acid supplies the common ion H;O™,
the equilibrium shifts to form more HC,H;0,.

Added H,0*

Y

HC,H.0, + H,0 = H;,0" + C,H;0,7 K,=18X1077
/

Equilibrium shifts to form

more HC,H,0,
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When a strong base supplies the common 1on OH
the equilibrium shifts to form more NH,.

Added OH™
Y
SN - — —3
NH; + H,0O —— NH,” + OH K, =18X10
Y
Equilibrium shifts to

form more NH3

€«
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El acido y su sal
Acido acético 0,1 mol/L y NaAc 0,1 mol/L

HAC H* AcC
inicial 0,1 -- 0,1
formados -- X X
consumidos X -- --

En eq. 0,1-X X X+0,1




El acido y su sal
X*(0,1+ x)
(0,1-x)
En (0,1+x)y (0,1— x) se desprecia X
S X=1,8%10" = pH =4,74

1,8*10™ =

El efecto ion comun ha amortiguado
la disoclacion del acido acético



When a salt supplies the common anion C,H,0,
the equilibrium shifts to form more HC,H;0,.

NaC,H;0,(aq) —— Na® + C,H;0,”

Added C,H;0,~
Y

HC,H,0, + H,0 — H;0* + C,H;0,- K,=18X107>

/

Equilibrium shifts to
form more HC2H302

€
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When a salt supplies the common cation NH, ™,
the equilibrium shifts to form more NH;.

NH,Clag) —> NH," + CI~

Added NH,, *

V

NH, + H,0O == NH,” + OH™ K,=18X107?

'

Equilibrium shifts to

form more NH3
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Disoluciones reguladoras o Tampones
HA- H + A

K. = [H[HE']A\}/—IOQ

—logK, =—Iog[H+}—Iog[A‘]+Iog[HA]
Iog[A‘}—log[HA]—log K, =—Iog[H+]

pH = pK_ +log E—AI\A% ; S [A‘]:[HA]<:> Iog%:o

pH = pK, un valor fijo

si | A |~[HA] < log %:A% ~0

pH = pK, un valor casi fijo .. el pH cambiara poco



Las disoluciones reguladoras comunes
consisten:

Un acido débil y su base conjugada

Una base deébil y su acido conjugado

Y la relacion de concentraciones debe
ser proximo a 1



Generalizando

A-

H=pK, —-log=——=
P PR, g_HA_

base conjugada|. ..
[ ]|n|C|aI
[4cido]

validez de la expresion

pH = pK, +log

inicial

| base conjugadal
1.- 0,10 < — <
[acido]
2.— La concentracion molar de ambos debe ser mayor a 100 veces Ka
osea C -x~C,



14 —
13 —
1.00 L of 0.001 M NaOH
with bromthymol blue 12 -

1.00 L of water at pH 7
with bromthymol blue

1.00 L of 0.001 M HCI

with bromthymol blue ‘x\
.
\

Copyright © 2007 Pearson Prentice Hall,

El agua no tiene

B capacidad
A reguladora
s |
[ 40 mg

NaOH
& s

—— NEUTRAL 1.00 L H,0

A +
1.00 mLL
C 1 M HCI

Inc.



Como Trabaja un Tampon

Buffer with conjugate

Buffer after the base and acid in equal Buffer after the
acid 1s added concentrations base 1s added
Add l Add
Y acid base Y
H,O™" OH™
_ |CH,LCO,H | «—— — —> | CH,CO, ™
CH3C02 3 % CH3C02 CH3C02H 3 2 CH3C02H

CH,CO,H + H,0 CH,CO,~ + H,0
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Select a weak acid
with a pK, close to
the desired pH.

|

Calculate the
necessary ratio
[conjugate base]
[acid]
to give the desired pH.

|

Calculate the necessary
concentrations of
conjugate base and acid.
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Weak acid (HA) Weak base (B)
Titrate with NaOH Titrate with HCI
HA + OH- —— A~ +H,0 B+H" —— BHT
to adjust to adjust
[HA] [BH "]
[A™] [B]
to give to give
A Desired pH
Weak acid (HA) and salt (NaA) Weak base (B) and salt (BHCI)
HA
[H,0%] = K, —=
[A™]
[BH] i +
Mix HA and A~ to give [H30+] =K MIX. Biand. BH
[B] to give
K, [BHT]
Ky, [B]
Salt of weak acid (NaA) Salt of weak base (BHCI)
Titrate with HCI Titrate with NaOH
A" +H" — HA BH" + OH- —— B+ H,0
to adjust to adjust
[HA] [BH™]
[A7] [B]
to give to give
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_____ [~ -

Stoichiometric

/ Buffer containing HA and A~

Add strong acid
(neutralization)

N\

Add strong base

HA + OH™

(neutralization)

\ Recalculate [HA] and [A ]

v

/

or pH = pK, + log

[HA]

Calculate [H,07] = K, ——

[AT]
[A~]
[HA]
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