Double Indicator Titration

+ certain indicators change color at different stages of a
the proportions of the compenents of certain mixtures by

(Na,C0g) with a StrongAcid

A. Titration of sodium ca'bx

Sodium carbonato rercis with hydrochloric acid in two steps..
Na,CO, +HCI -—> NaHCO, +NaCl
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Stp2  NaHCO, + HCI —> NaCl + HO + €O,
Overall Na,CO, +2HCI ——> NaCl ¢ H,0 + €O,
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Vph = volume required to reach p poin

Vmo = volume required to reach th o-.auo::

Stap 2. methyl orange Indicator
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C. Titration of a Mixture containing Na,CO; and NaHCO, with a Strong Acid

@ N3;CO; + NaHCO, ¢ Inert matter
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“ m:a point using phenolphthalein Is reached when Na,CO; has bee
nd point using methyl orange is reached when complete reaction with

from Na,CO; plus the original NaHCO; occurs

C0y2 + H' 2 :Oou.w. phe endpoint

HCOy + H* = H0 + CO; mo endpoint

Vph< Vmo

Viezcos = 2VPN
Vinhcos = YMO-Vph

n converted to NaHCO;
NaHCO; formed

* Volume acid methyl orange end point > volume acld for the phenolphthalein end point

B. Titration of a Mixture containing Na,COz and NaOtl with a Strong Acid

[0y ¢ Inert matter

Pl o |
b Y = HCOy ﬁ phe endpoirt.

HCOy + H* = H,0 + CO,.. mo endpoint

Vph> Vmo

Viaon VPO = Vmo
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« End point using phenolphthalein Is reached when NaOH Is neutralized and Na,CO, has been
half-neutralized (l.e. converted to NaHCO;)
» End point using methyl orange Is reached when complete reaction of NaHCO; with an acld

occurs
. Volume acid methyl orange end point < volume acid for the phenolphthalein end point

D. Titration of Na,CO;with a Strong Acid using Bromcresol green (bcg) indicator

. at the start of the titration. addition of the strong acid using bromcresol green indicator directly
completes the neutralization reaction with Na;C0, (conversion of COg? to CO,)

Volume of the strong acid added to reach the beg endpoint is the total volume for the 2 end points

using phe and methyl orange

.

If only Na,C05 is present Vot Vino = Voeg O Von =Vimo™ 1/2 Vg

E. Titratlon of Na,C0O; and NaHCO; Mixture with a Strong Acid using Bromcresol green (bcg)

indicator

+ at the start of the titration. addition of the strong acid using bromcresol green indicator directly
completes the neutralization reaction with Na,00, (conversion of CO42 to CO,) and with NaHCO3

(HCOy to COz)

In a separate titration, addition of the strong acid using phe indicator converts only the COg2of

Na,CO, to HCOg
with NaHCO, present in the mixture: Vmo = Vbeg-Vph thus Ymo > Vph




