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Chapter 3: conductivity and conductometry 

ACTIVITY 5 :   Conductometric titration of a cough syrup 

Introduction 

Objectives: The present study developed and validated a conductometric method for determination of 

Diphenhydramine HCl (DPH) in its pure form and in a syrup formulation using silver nitrate (𝑨𝒈𝑵𝑶𝟑).  

Methods: Conductometric titration method was achieved by using 𝑨𝒈𝑵𝑶𝟑. The method is built on the 

reaction of chloride ions coming from the DPH with 𝑨𝒈+ yielding silver chloride precipitate. Conductance of 

the solution is measured as a function of the volume of titrant. The proposed method is linear over the range 

of 1-10mg.  

Source: Conductometric determination of the antihistaminic diphenhydramine hydrochloride using silver 

nitrate as a titrant analytical chemistry department, Zagazig University, Egypt 

 

 

 

DOCUMENT 1: Diphynelhydramine HCl (DPH) 
 
DPH (Fig. 1) is a first-generation anti-histaminic possessing anti-allergic, antitussive and sedative properties 
that is mainly used to treat allergies. It is found in various pharmaceutical preparations. 
 

  
 

Source: Conductometric determination of the antihistaminic diphenhydramine hydrochloride using silver 
nitrate as a titrant analytical chemistry department, Zagazig University, Egypt 
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ABSTRACT 

Objectives: The present study developed and validated a conductometric method for determination of Diphenhydramine HCl (DPH) in its pure 
form and in a syrup formulation using silver nitrate (AgNO3 

Methods: Conductometric titration method was achieved by using AgNO

).  

3 . The method is built on the reaction of chloride ions coming from the DPH 
with AgNO3

Results: Statistical analysis of the experimental results indicates that the method is precise and accurate. The accuracy of the method is indicated by 
the excellent recovery and the precision is supported by the low relative standard deviation (< 0.935). The method was also applied successively to 
a pharmaceutical syrup formulation. The proposed method provides a high degree of accuracy and precision. Results showed that there is no 
significant difference between the proposed method and the reported one. 

 yielding silver chloride precipitate. Conductance of the solution is measured as a function of the volume of titrant. The proposed 
method is linear over the range of 1-10mg. 

Conclusions: This proposed method is described as an alternative approach to the more complex and expensive previously reported methods for 
assay of DPH and is highly reproducible as compared to similar reported methods. 
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, Diphenhydramine HCl (DPH).  

INTRODUCTION 

Conductometric titration is one of the simplest analytical techniques 
used in drug analysis. Several titrimetric assay methods can be 
found in different pharmacopoeias [1]. Conductometric titrations 
using silver nitrate (AgNO3

DPH (Fig. 1) is a first generation anti histaminic (H1-receptor 
antagonist) possessing anti allergic, antitussive, antiemetic and 
sedative properties that is mainly used to treat allergies. It is found 
in various pharmaceutical preparations [9]. DPH has been found to 
have a higher efficacy in the treatment of allergies than some 
second-generation antihistamines such as desloratadine [10]. 
Several analytical methods have been recorded for determination of 
DPH in pharmaceutical formulations. Most of these studies focused 
on titrimetry [11], fluorimetry [12], HPLC [13], HPTLC [14], capillary 
electrophoresis [15], gas chromatography [16], voltammetry [17] 
and spectrophotometry [18].  

) as a titrant were used for determination 
of hydrochloric acid content of ciprofloxacin HCl [2], propafenone 
HCl and sotalolHCl [3], metformin HCl [4], verapamil HCl [5], 
propranolol HCl [6], mebeverine HCl [7] and diltiazem HCl [8] where 
AgCl was precipitated. 

There is no previous study reported about conductometric analysis 
of DPH. Thus, the aim of this study was to report a new 
condutometric method that is simple, time-saving and accurate for 
the determination of DPH as a raw material and in pharmaceutical 
syrup formulation. 

 

 

Fig. 1: Chemical structure of Diphenhydramine HCl (DPH) 

MATERIALS AND METHODS 

Instrumentation 

Jenway 470 model portable conductivity/TDS meters was used for 
measurement of conductance. 

Chemicals and reagents 

DPH (99.90%) was obtained from Adwia Pharmaceuticals and 
Chemical Industries (Cairo, Egypt), 5 x 10-3 M AgNO3 (Merck, 
Darmstadt, Germany). DPH 12.5 mg/5 mL in syrup formulation 
Amydramine-II®

Standard solution 

 (product of Julphar Gulf Pharmaceutical Industries 
(U. A. E.) was purchased from the Saudi market. 

Stock solution 1 mg/mL DPH was prepared by dissolving 100mg of 
DPH in 100 mL bi-distilled water. 

General procedure 

Aliquots of the standard solution (1-10mg) were transferred to 50 
mL volumetric flasks and made up to the mark with bi-distilled 
water. The contents of the calibrated flask were transferred 
quantitatively to a conductometric titration cell.  

The conductivity cell was immersed in the sample solution and then 
the solution was titrated conductometrically against 5 x 10-3 M 
AgNO3 . The conductance was measured subsequent to each addition 
of AgNO3

 

 after stirring for two min. The conductance was corrected 
for dilution [19] by means of the equation (1), assuming that 
conductivity is a linear function of dilution. 

𝛺𝛺-1𝑐𝑐𝑐𝑐 𝑐𝑐 𝑐 𝑐𝑐 𝑐𝑐 𝑐 𝑐𝑐 𝑐𝑐 𝑐 𝑐 = 𝛺𝛺-1𝑐𝑐𝑜𝑜𝑜𝑜  [𝜈𝜈1+ 𝜈𝜈2/𝜈𝜈1] (1) 
 

Where Ω‐1correct is the corrected electrolytic conductivity, Ω‐1obs  
is the observed electrolytic conductivity, v1 is the initial volume and 
v2 is the volume of titrant added (AgNO3). 
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◼ Acquiring vocabulary 

English French 

conductimetric titration  

to treat allergies  

cough syrup  

titrant  

 

◼ Problem solving 

What is the mass of DPH in the dose of cough syrup titrated in document 2? 

  

DOCUMENT 2: Cough syrup titration  
A dose of cough syrup is titrated using silver nitrate titrant: 

 
Molar concentration of (𝐴𝑔+, 𝑁𝑂3

−) solution: 𝐶 = 5.10−3𝑀 
 

Source: Conductometric determination of the antihistaminic diphenhydramine hydrochloride using 
silver nitrate as a titrant analytical chemistry department, Zagazig University, Egypt 
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Activity summary 

What you must remember: 

- Conductivité  

- Conductivité ionique molaire  

 

Skills linked to the curriculum: 

 

Compétences Capacités à maitriser 

- ANA 

Interpréter ou prévoir l’allure d’une courbe de 

titrage conductimétrique à partir de données, sans 

tenir compte de l’effet de la dilution.  

- REA Réaliser un protocole de titrage mettant en jeu une 

réaction suivie par conductimétrie.  

- COM  Formuler et argumenter des réponses structurées  
Formuler et présenter une conclusion  

 


