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Chapter 16

Applications of 
Neutralization Titrations

Introduction

A. Neutralizations are widely used to 
determine the concentrations of 
analytes. 

B. Commonly analyzed species include 
acids, bases and any species that 
can be converted into an acid or 
base.

e.g., Protein in food (bread, meat)protein 
amino acidsNNH3 (+HCl)NaOH

Determination of Protein in Bread
(The Kjeldahl method)

On average there are 5.7 g protein for every gram of N.
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The Kjeldahl Method
(Reference method for nitrogen/protein analysis)

Various Samples/Analytes Three Steps Step 1: Sample Prep & Weighing

Step 2: Acid Digestion Step 3: Distillation & Titration Kjeldathermal Digestors

Vapodest Distillation System Acid-Base Titration System Data Calculation/Display

Selected Primary Standards
• Primary standards for standardization of HCl

(1) Sodium carbonate, Na2CO3

(2) Borax (sodium tetraborate decahydrate), 
Na2B4O7•10H2O

(3) TRIS [tris(hydroxymethyl)aminomethane
THAM)], (HOCH2)3CNH2

• Primary standards for standardization of NaOH

(1) Potassium hydrogen phthalate, KHP

(2) Potassium hydrogen iodate, KH(IO3)2

(3) Benzoic acid (limited solubility in water)

Standardization of Acids

Titration of an acid using Na2CO3 involves 
two endpoint/equivalence point - one for 
each hydrogen ion accepted.
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Na2CO3 is titrated with HCl

Phenolphthalein

Bromocresol green

2. Tris (THAM)-tris(hydroxymethyl)aminomethane

(a) Formula is (HOCH2)3CNH2

(b) pKa = 8.3 

(c) Accepts one hydrogen ion, to form an 
alkylammonium ion.
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3. Sodium tetraborate decahydrate 
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Commonly used standards
• potassium hydrogen phthalate 

(KHC8H4O4), 
• benzoic acid (C6H5COOH), an
• potassium hydrogen iodate (KH(IO3)2)]
are all one-step titrations.

Standardization of Bases

Typical Applications of
Neutralization Titrations--Kjeldahl Method

Elemental Analysis

• Nonmetallic elements: N, C, Cl, S, P

• Amino acids, proteins (grains, meats, 
biological materials), drugs, fertilizers, 
explosives…

Example16-3

Amount of NH3 in mmol
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 The Determination of Inorganic Substances

• Ammonium salts

• Nitrates and nitrites

• Carbonate and carbonate mixtures
(a) NaOH
(b) NaHCO3

(c) Na2CO3

(d) NaOH + Na2CO3

(e) NaHCO3 + Na2CO3

Example 16-4

 Using two samples containing exactly the same amount of 
mixture solution and applying two indicators separately.

Two Identical 
Analyte Solutions

Double Indicators Titration 

13

14

15



6

Example 16-4
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CO3
2- + H+  HCO3

-

HCO3
- + H+  H2CO3

• Commonly used standard acids and bases

• Applications of neutralization titrations

• Elemental and organic functional group 

analysis (Kjeldahl Method)

• Double indicators titration.

Chapter 16 Summary
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