Assay

Summary of the USP sodium chloride Assay

The Assay in the USP sodium chloride monograph is a quantitative argentometric titration
that determines the actual content of NaCl in the sample.

e Purpose: Confirm that bulk sodium chloride contains 99.0%-100.5% NacCl on the
dried basis, ensuring correct potency for use in formulations.
e Principle:
o A known mass of sodium chloride is dissolved in water.
o The chloride is titrated with standardized 0.1 N silver nitrate solution.
o The reaction is:

Ag++Cl—-AgCll
e The endpoint is detected potentiometrically (using an indicator electrode and reference
electrode), avoiding visual indicators and giving a precise equivalence point.
e Calculation:
o Each mL of 0.1 N AgNO3 corresponds to 5.844 mg of NaCl.
o From the titrant volume and sample weight, the percentage of NaCl is calculated and
compared to the 99.0%-100.5% specification.

Step?by?step lab procedure (USP?style
argentometric assay)

Use this as a practical, lab-ready version. For GMP/QC work, follow your official USP text/SOP
exactly for masses, volumes, and instrument settings.

Practical tips for a robust assay

o Standardization of AgNO3:
o Always standardize your 0.1 N silver nitrate solution (e.g., against a primary NaCl
standard) before use. Small errors in normality directly translate into assay bias.
e Electrode performance:
o Condition the silver electrode according to the manufacturer’s instructions (e.g.,
soaking in dilute AQNO3 or NaCl solution).
o Check for a smooth, monotonic titration curve; noisy or flat responses often
indicate a dirty or failing electrode.



e Stirring and mixing:
o Maintain constant, gentle stirring throughout the titration. Poor mixing can cause
local supersaturation of AgCl and noisy potential jumps.
e Blank and control checks:
o Run a blank titration (water plus any auxiliary reagents, no NaCl) to confirm that
background chloride is negligible.
o Periodically assay a reference NaCl sample to verify system performance and
method precision.
e Light and precipitation:
o Silver salts are light-sensitive; keep AgNO3 solutions in amber glass and minimize
strong light exposure during titration.
o If heavy AgCl crust forms on the electrode, gently clean it between runs to maintain
reproducible response.

Cautions and safety notes

Silver nitrate hazards:

o AgNO3 is oxidizing and corrosive and causes persistent brown/black stains on
skin and clothing. Wear gloves, goggles, and a lab coat; rinse spills on skin
immediately with plenty of water.

Nitric acid and other acids:

o If your lab’s SOP uses nitric acid for standardization or electrode conditioning, treat it

as highly corrosive and use appropriate PPE and fume hood practices.
Waste disposal:

o Silver-containing waste (AgNO3 solutions, AgCl precipitate, rinses) should be
collected as hazardous waste and disposed of according to your institution’s
environmental and regulatory procedures—do not pour it down the drain.

Glassware and breakage:

o Handle electrodes and burettes carefully; they are fragile and expensive. Dispose of

broken glass in designated sharps containers.
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