Indicadores acido-base

Los indicadores acido-base son acido organi-cos y
por tanto acido débiles. Para ello se puede plantear
el siguiente equilibrio:

HIn+H,O0 < In"+H, 0"

lIn” [*[H,07]
KHIn —
[Hin]
La especie Hintiene un color

y la especie In"un color distinto
de manera que, segun cual sea la especie
mas abundante, sera el color que predomine



I‘<Hln In

[H30+] Hin’

Si [In‘] =10*[HIn] observaremos el color de In-

Si 10*[ ] [HIn] observaremos el color de Hin



Rango de viraje del Indicador

Color Hin

Kuin _ 1 Kiin _ /
[ H,0" | 10 (H,0"| 10/~log

~log Ky, +log| H,0" |=1og10
pPK, - pH =1= pH = pK, -1



Rango de viraje del Indicador

Color In

Khin _10 K 10/
(H,0" ] 1 (H,0" | log

—log K, + Iog[H30+] =—1og10
pK, — pH =-1= pH = pK, +1




Rango de viraje del Indicador

Color mezcla si [In']:[Hln]

KHIn _ HIn
Color HIn=> = _1/Iog

[H30+] 'H,0" |

—logK,,, + Iog[HgOﬂ =log1l
pKa_ pH =0= pH — pKa



Rango de viraje del Indicador

pH = pK, +1

pH = pK, +1=> color de In
pH = pK, —1=> color Hin
pH = pK, = color mezcla



TABLE 17.1 pH and the Colors of Acid-Base Indicators

Acid Color Intermediate Color Base Color
[In"]/[HIn] < 0.10 [In"]/[HIn] = 1 [In"]/[HIn] > 10

pH < pKyp, + log 0.10 pH =~ pKyn, + log 1 pH > pKygm + log 10
pH < pKum — 1 pH ~ pKuyn pH > pKpn + 1
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Rango de viraje del Indicador

Azul de bromotimol = pK,, =71
Rango de viraje :
pH < 6,1 = amarillo
pH ~7,1= verde
pH > 8,1 = azul
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Titulaciones acido-base
acido fuerte con base fuerte

Titration Data

Caso: mL NaOH(aq) pH

25 mL de HCI| 0,1mol/L 0.00 1.00
10.00 1.37

con NaOH 0,1 mol/L 20.00 195
22.00 2.19
24.00 2.70
25.00 7.00
26.00 11.30
28.00 11.75
30.00 11.96
40.00 12.36

50.00 12.52
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14.0 —

12.0 —
pH range, alizarin yellow-R
10.0 —
pH range, phenolphthalein
8.0 —

Equivalence point
pH range, bromthymol blue

6.0 —
pH range, methyl red
4.0 — pH range, bromphenol blue
20 — pH range, thymol blue
0.0 —

| | | | | | | | | |
3.0 10.0 15.0 200 250 30.0 35.0 40.0 450 50.0

Volume of 0.100 M NaOH, mL
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Volume of strong acid



Titulaciones acido-base
acido débil con base fuerte

Caso:

25 mL de HAc 0 1mol/L. Mt NeoH@a)  pH

0.00 2.89
con NaOH 0,1 mol/L 5.00 4.14
10.00 4.57
12.50 4.74
15.00 4.92
20.00 5.35
24.00 6.12
25.00 8.72
26.00 11.30
30.00 11.96
40.00 12.36

50.00 12.52
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14.0 —

12.0 —

10.0 —

Equivalence point pH range, phenolphthalein

8.0 —
pH = pK,

6.0 — \
4.0 — /

2.0 —

pH range, methyl red

0.0 —
| | | I | | | | | |

50 100 150 20.0 250 30.0 350 400 45.0 50.0
Volume of 0.100 M NaOH, mL
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4. Solutions
of
strong
base

2. Buffer

solutions 3. Hydrolysis

reaction

D
( Solutions of

weak acid

Volume of base
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Acidos polipréticos



235 50 735 100 125 150 1745 200 225 250

Volume of 0.100 M NaOH, mL
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Malonic acid
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ortho-Phthalic acid
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mL of 0.216 M NaOH
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\

Protonated alanine
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O O 0
| | |

OH™ OH™
+H3N(|3HCOH — +H3N(|3HCO_ — HZN(|3HCO_
CH; CH, CH;
protonated form neutral form anionic form
of alanine (H2A+) of alanine (HA) of alanine (A7)
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