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EQUILIBRIOS ACIDO-BASE



AUTO-IONIZACAO DA AGUA

H,O (I) + H,0(l) S H;0*(aq) + OH" (aq)

« _[H.0"1[OH")
[H0F°

H,O = Liquido puro (a=1) /concentragao constante
+ —_
Kw = [H3O ][OH ]
forma simplificada

Ky =[H"][OH"]



[H,0*] = [OH]=1,0x107 mol.L?

25°C

K,= [H,0*][OH]= 1,0x10"4 mol.L*

T (°C) Ky
0 1.1x10°15
10 2.9x10°15
25 1.0x1024
37* 2.4x10°14
45 4.0x1014

60 9.6x1014



Classificacao solucdes acido-base:

Solucao Condicao 25°C

4cida [H,0*] > [OH] [H,0*] > 1x107 [OH]< 1x107
neutra [H;0*] = [OH7] [H,0*] = 1x1077 [OH]= 1x107
bdsica [H;0*] < [OH7]

[H,0%] < 1x107

[OH]> 1x107




Escala de pH e pOH

pH= -log[H;07] — [H,0*]= 10"
pOH= -log[OH'] E— [OH-]= 10-POH
— > pH=7,0
H,0(1) —

— pOH=7,0



K,= [H,0*][OH"]= 1,0x10"%4

-logK\\= -log([H;0*][OH])

-logK\\= -log([H;0] + (-log[OH])

pKy=pH + pOH= 14,00



Dissolucio de Acidos ou Bases Fortes e Ky,

[H,0*]="7
Solugao aquosa 0,05 M HNO, \
k [OH]="7
2 H,0 S H,0* + OH" HNO; + H,0 — H;0* + NO;
1x107 M 0,05M

[H,0*]= 1x107 + 0,05~ 0,05

K,= [H;0*][OH-]= 1,0x10"4 mol.L"?

K= [0,05][OH]=1,0x10%* mol.L?

[OH]= 2,0x10°13 mol.L1



Solugao 0,015 M Ba(OH),
[H;0%]=? [OH"]=? pH=? pOH="?

Ba(OH), - Ba*? + 2 OH-

[OH-]= 2x0,015= 0,030 pH + pOH= 14,00
pOH= -log[0,030]= -(-1,52)= 1,52 pH + 1,52= 14,00
pH= 12,48

[H;0*][OH-]= 1,0x10-14
[H;0+][0,03]= 1,0x1014
[H;0*]= 3,33x1013 M



Acidos e Bases Fracas



Acidos
Quais sao fortes?

HCI, HBr, HI, HNO, HCIO, e H,SO, (apenas 12 ionizagao)

Bases

Quais sao fortes?

Hidréxidos 1A: LiOH, NaOH, KOH, RbOH, CsOH
Hidroxidos 2A: Sr(OH), e Ba(OH),



Acidos Fracos:

Praticamente todos os demais inorganicos e os
carboxilicos.

HO ')
S c?
F@C—?H—Q\
Il
@)
Ac. Latico Ac. Acetilsalicilico

Excecoes, pex:

Trifluor acético
Moderado



lonizac3o Acido Carboxilico

O e
HyC—C’ HC—C  + H*
O—H O

Anion Carboxilato



Bases Fracas:

Praticamente todos os demais hidroxidos metalicos e as
aminas.

H—N—H H—N—CHs

amonia metil-amina

NH,

anilina



, [H;0"] (102 - 107)
Acido Fraco >

pH~2-7

[OH] (102 - 107)
Base Fraca ‘

pH=12-7



K, e Ky

HA(aq) + H,O(l) S H;0*(aq) + A(aq)

« _[HOIIA]
[HA]

pK,= -logk,

CH,COOH(aq) + H,0(l) & H,0*(aqg) + CH,COO"(aq)

K — [H,O"][CH,COO] _18x10°
[CH,COOH]

« _ [HOIAC]

=18x107
[HAC]




B(ag) + H,0(l) S BH*(aq) + OH(aq)

< —[BHIOH ]
[B]

pK,= -logk,

NH;(aq) + H,0O(l) S NH,*(aq) + OH(aq)

« _[INH, J[OH")

=18x10"°
[NH,]




Acidez Aumenta

e

Propandico Acético Formico
H H H
RS 0 O
H=C—C—C H—=C—C H—=C_
OH
H H OH H OH
K, 1,3x107 1,8x107 1,8x10*
pK, 4,89 4,74 3,74

<

pK, Diminui



Acidos Polipréticos

H,PO, + H,O S H,0* + H,PO, K

a

= 7,5x1073

H,PO, + H,0 S H,0* + HPOZ K

a

= 6,2x108

HPO,> + H,0 S H,0* + PO,>  K,,=3,6x103



Bases “Poliproticas”

CO.> + H,O S HCO, + OH K,,= 2,1x10

HCO, + H,0 S H,CO, + OH  K,,= 2,4x10°



pH de Solucdes Salinas/Hidrélise/Solvdlise

HX + H,0 S H0* + X

Acido forte |::> K,>>1 |::> Kz<<1

X: Base + Fraca (H,O)

HCI + H,O S  H;0" + CI

|

Base muito fraca



NaCl(aq) > Cl(aq) + H,0 =

Nao Ocorre

K= [H*][OH]= [1x107][1x107]

pH= pOH= 7



HA + H,0 5 H,0* +A

Acido fraco > K<<l > Kp>>1

A : Base + forte

(H,0)

HAc + H,0 S H,0* + Ac

Ac: Base + forte



NaAc(ag) ~ —— Ac(aq) + H,0 — ???

Ac + H,O — HAc + OH"

Acido fraco

K= [H*][OH]= [<1x107][>1x107]

pH>7 pOH<7



pH de Solucdes Salinas/Hidrélise/Solvdlise

A +HO S HA + OH

Anion de acido fraco Acido fraco



pH de Solucdes Salinas/Hidrélise/Solvdlise

NH; + H,0 S NH,* + OH-

|

Base fraca ) K,<<1 ) K,>>1

NH,*: Acido + forte
(H,0)



NH,Cl(ag) — NH,*(aq) + Cl(aq)

NH,* + H,0 — H;0" + NH,

v

Base fraca

K= [H*][OH]= [>1x107][<1x107]

pH<7 pOH>7



pH de Solucdes Salinas/Hidrélise/Solvdlise

NH,* + H,0 - H,0* + NH,
Ac + H,LO — HAc + OH-

pH depende dos valores de K, e K,



Relacionando K, com K da base conjugada

+ -
HCN + H,0 S H;0* +{CN- K — [H,O"][CN "]

A [HCN]
Base conjugada
CN- + H,0 5 HCN + OH- KON _ [OH ]J[HCN]
i [CN7]

« e _[H:O'IICN'] [OH JHCN]
HCN [CN]

KAXKgN_ =[H;0"][OH"]=K,



Efeito do lon Comum

V

Sistemas Tampao



Célculo [ ]¢q Acido Fraco:

HAc 0,100 M (K,= 1,8x107)

HAc + H,O 5 H,0'+ Ac
In 0,1000

-X +X +X
Eq: 0,100-x +X +X
 [HOTACT (00 X

A [HAC]

~ (0100-%) 0,100-x

=1,8x10"°



Supondo x<<<0,10 » 0,10-x=0,10

X2

0,100

=1,8x107

x? =1,8x10°° = x =/1,8x10°° =1,3x10*M

Para: 0,100-0,0013= 0,0987~ 0,099 = 0,100



Efeito do fon Comum

Principio de Le Chatelier aplicado solugdes i6nicas

+AcC

HAc + H,O 5 H;0" + AcC

A



Solugcao 0,10M HAc + 0,10M NaAc

HAc + H,O 5 H;0"+ AcC

In 0,10
X +X +X
Eqg: 0,10-x +X 0,10+x

[HO'ACT] (x)(o,m/ Tx)

a= [HAC] (0 yle/

[H,0*]= 1,8x10"5 M

[Ac]=0,10 M

=1,8x10"°



Tampao

1) Componente que 2) Componente que
neutralize acidos neutralize bases

Os componentes entre si nao
podem se neutralizar



(Jd Um acido fraco e sua base conjugada

L Uma base fraca e seu acido conjugado

Ac-

HAC

Tampao

HAC

v

HAC




pH de solucbes tampao

HA + HO0 S5

_[HO'IA]
T [HA]

K,=[H,O" [ x——= [A ]
[HA]

—log K, =—log[H,0"]- IogE

.

PK pH
A
K,=pH —-log——=
PR, =D g:HA:
"
H=pK, +log——=
P PKA g:HA:

H;0" +

A-

Equacao de Henderson-Hasselbach



CondicOes para o efeito tampao
[BaseConjugadal]
[Acido]

pH = pK, +log

v

[base conjugadal/[4cido] 0,1 < 10
( pKAHAc

Sistema HAc/Ac') [Ac] do sal
[HAC]

v

' [HA] e [A] > 100xK,, C-X=~ C

pKANH4+
Sistema NH,/NH,* < [NH;] da base conjugadaé
[NH,*] do sal '




Condicdes para o efeito tampao

[base conjugada]/[4cido] 0,1 < 10

v

[HA] e [A]] > 100xK, C-X~ C



