Limit of Phosphates

In the USP sodium chloride monograph, the Limit of phosphates test is an impurity test that
checks that phosphate ions—present as a trace contaminant—are below a very low specified level.
A test solution of sodium chloride is treated with acid and ammonium molybdate reagent, then
warmed. If phosphate is present, a yellow, opalescent suspension/colour develops. The
intensity of this turbidity/colour is visually compared with a phosphate standard solution
prepared to represent the maximum allowed amount. The material passes if the test solution is not
more intensely opalescent/colored than the standard.

Review the official monograph

Info

Confirm the exact reagent strengths, volumes, and acceptance criteria before starting.

e Locate the current USP monograph for Sodium Chloride

e Note: sample size, dilution volume, reagent concentrations, heating time, and comparison
standard

e Prepare a worksheet or notebook page to record all observations

Prepare glassware and safety gear

Safety

Use clean, phosphate-free glassware and appropriate PPE.

e Wear lab coat, safety glasses, and gloves

e Rinse all test tubes/volumetric flasks with deionized water to avoid phosphate
contamination

e Label: Blank, Standard, and Test tubes clearly

Prepare the phosphate standard solution

Make a standard that represents the maximum allowed phosphate level.

e Using the monograph, prepare a phosphate stock solution (e.g., from KH2POa4 or a
certified phosphate standard)
e Dilute an aliquot of the stock to the specified volume to obtain the limit standard



e Mix well and keep covered to avoid evaporation or contamination

Prepare the sodium chloride test solution

Dissolve the sample in water to the prescribed concentration.

e Accurately weigh the required mass of sodium chloride

e Dissolve in carbon dioxide-free purified water and dilute to the specified volume

e Filter if necessary to remove any visible particles, avoiding filter papers that may leach
phosphate

Prepare the blank solution

Use the same reagents and volumes but without sample or phosphate.

e Use purified water in place of sample or phosphate standard
e Add the same volumes of acid and ammonium molybdate as for the test and standard
e This helps you see any background turbidity from reagents or glassware

Add acid and ammonium molybdate reagent

Critical

Phosphate reacts with molybdate in acidic medium to form a yellow complex.

e To each tube (Blank, Standard, Test), add the specified volume of mineral acid (typically
nitric acid) as per USP

e Add the prescribed volume of ammonium molybdate reagent to each tube

e Mix gently but thoroughly, avoiding splashing; wipe outside of tubes clean

Heat the tubes in a water bath

Controlled heating develops the phosphate-molybdate complex.

e Place all tubes simultaneously in a water bath at the temperature specified in the
monograph

e Ensure the liquid level in the bath is above the solution level in the tubes

e Heat for the required time, then remove and allow to cool to room temperature if directed



Visually compare test and standard

Judge whether the test solution exceeds the allowed turbidity/colour.

e Place the Blank, Standard, and Test tubes against a white background with diffuse
light

e Gently swirl each tube and compare the intensity of yellow colour/opalescence in the
Test vs the Standard

e The material passes if the Test is not more intensely turbid/colored than the
Standard

Record results and observations

Document everything clearly for traceability and OOS investigations if needed.

e Record: batch/lot number, sample weight, reagent lot numbers, bath temperature, and
times

e Note any unusual observations (precipitate, colour differences, delayed development)

e Conclude Pass/Fail based on the comparison and sign/date the record

Clean up and dispose of waste

Waste

Handle acidic and molybdate-containing waste according to local regulations.

e Neutralize acidic solutions if required by your site procedures

e Collect molybdate-containing waste in a designated heavy-metal or special waste
container

e Rinse glassware thoroughly; avoid discharging concentrated reagents directly to drain

Tips, cautions, and good practice

e Avoid phosphate contamination:
o Do not use detergents containing phosphates when washing glassware.
o Rinse thoroughly with deionized water; if results are borderline, re-run with freshly
cleaned glassware.
e Lighting and background:
o Use a uniform white background and consistent lighting for visual comparison.
o Compare tubes at the same time and in the same rack orientation to minimize
bias.



e Timing and temperature control:
o Start timing only when all tubes are fully immersed in the water bath.
o Significant deviations in bath temperature or heating time can give weaker or
stronger colour, leading to false pass/fail.
o Parallel processing:
o Always treat Blank, Standard, and Test identically (same order of reagent
addition, same heating start time).
o If you must repeat, prepare fresh reagents and standards rather than reusing old
ones.
e Regulatory note:
o For any GMP/GLP or release testing, your lab’s SOP must mirror the current USP
text, and any adaptation (e.qg., different glassware, alternative water bath) should
be validated and documented.
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