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Acidifiers

Acidifiers

Introduction

Acidifiers, also known as acidulants, are substances that lower the pH of a solution, making it
more acidic.

They are used in various industries, including food, pharmaceuticals, and agriculture, for
purposes such as flavor enhancement, preservation, and pH adjustment.

Acidifiers can be classified based on their origin, chemical nature, or function.

Classification

Gastric Acidifiers

Urinary Acidifiers

Systemic Acidifiers

Classification of Acidifying Agents

Strong acids: Hydrochloric acid, sulfuric acid
Weak acids: Acetic acid, citric acid
Organic acids: Acetic acid, lactic acid

Inorganic acids: Phosphoric acid
1. Gastric Acidifiers

» Function: Increase the production of hydrochloric acid in the stomach to improve
digestion and create a more acidic environment.

Uses: Treatment of conditions like hypochlorhydria (low stomach acid) or achlorhydria
(absence of stomach acid).

» Examples: Betaine HCl, glutamic acid HCL.

2. Urinary Acidifiers

» Function: Lower the pH of urine, making it more acidic.

» Uses: Treatment of urinary tract infections, kidney stones, or to enhance the
effectiveness of certain antibiotics.

» Examples: Ascorbic acid (vitamin C), ammonium chloride, methenamine.
3. Systemic Acidifiers
» Function: Lower the pH of body fluids, promoting a more acidic environment.

» Usage: Rarely used in modern medicine due to potential risks, historically used for
treating alkalosis (high blood pH).
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» Examples: Hydrochloric acid, sulfuric acid.

4. Acids

» Definition: Broad category of substances that can donate a proton (H+) and lower the
pH of a solution.

Types:
A. Strong acids (e.g., hydrochloric acid, sulfuric acid)

. Weak acids (e.g., acetic acid, citric acid)

B
C. Organic acids (e.g., acetic acid, lactic acid)
D

. Inorganic acids (e.g., phosphoric acid)

This overview provides a concise understanding of acidifiers, their functions, and common
examples in various therapeutic applications.

Ammonium chloride (NH4Cl)

Preparation:

¢ Ammonium chloride can be prepared by the neutralization reaction between ammonia (NH,)
and hydrochloric acid (HCL):

NHs(g) + HCLl(g) — NH4Cl(s)

o Industrially, itis often produced as a byproduct of the Solvay process, which manufactures
sodium carbonate (soda ash).

Properties:
White crystalline solid with a saline taste.
Soluble in water, with solubility increasing with temperature.
Slightly soluble in alcohol and insoluble in acetone.
Melting point: 338°C (640°F).
Sublimates at around 520°C (968°F).
Storage:
e Storein acool, dry, well-ventilated area away from heat and moisture.
o Keep in atightly sealed container to avoid moisture absorption.
Uses:
Medical: Used as a urinary acidifier to treat kidney disorders such as kidney stones.
Pharmaceuticals: Acts as an expectorant in cough medicine to help clear mucus.

. Textile and Leather Industries: Used as a mordant to help dye adhere to fabrics.

Food Industry: Serves as a flavoring agent and acidity regulator.
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5. Batteries: Used as an electrolyte in zinc-carbon batteries.

Assay (Determination of Concentration/Purity):

Common Method - Acid-Base Titration:

1. Prepare a Standard Solution:

» Dissolve a known amount of a strong base (e.g., sodium hydroxide, NaOH) in water
to create a standard solution of known concentration.

Take the NH,Cl Sample:

» Accurately weigh a sample of NH,Cl and dissolve it in a known volume of water.

Add an Indicator:

» Add a pH indicator (e.g., phenolphthalein) to the NH,Cl solution. The indicator
changes color when the solution reaches neutrality.

Titrate:
» Slowly add the NaOH standard solution to the NH,Cl solution while stirring.
» The NH,Clreacts with NaOH, forming water and ammonium hydroxide (NH,OH).

» The endpointis indicated by the color change of the indicator, signaling the
neutralization of the solution.

Calculate the Concentration:

> Measure the volume of NaOH used in the titration.

» Use the stoichiometry of the reaction and the volume of NaOH to calculate the
concentration or purity of the NH,Cl sample.

Dilute Hydrochloric Acid (Dil. HCl)

Preparation:

e Prepared by carefully adding concentrated hydrochloric acid (HCL) to water in a volumetric
flask.

e ltiscrucialto add acid to water slowly to prevent excessive heat release and splashing.

Properties:

Colorless to slightly yellow liquid with a strong, pungent odor.
Strong acid, readily dissociating into hydrogen ions (H*) and chloride ions (CL7) in solution.
Highly corrosive, can cause severe burns on contact with skin or eyes.

Reacts with many metals, releasing hydrogen gas and forming metal chlorides.

Storage:
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e Storein acool, well-ventilated area, away from heat sources, flames, and incompatible
materials like bases, oxidizers, and organic substances.

o Keepin atightly sealed, corrosion-resistant container, such as glass or plastic.

Uses:

Laboratories: Used as a reagentin various chemical reactions, including neutralization,
precipitation, and titration.

Food Industry: Acts as a pH adjuster and acidity regulator.

Cleaning Industry: Used for descaling, rust removal, and cleaning brick and concrete
surfaces.

Metal Industry: Employed in pickling, etching, and galvanizing metals.
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