
The Limit of barium test in the USP sodium chloride monograph is a qualitative limit test
designed to ensure that sodium chloride contains no more than a trace amount of soluble
barium salts.

Purpose: To verify that barium—if present at all—is below a level that would form a
visible precipitate of barium sulfate under defined conditions.
Principle:

The sodium chloride sample is dissolved in purified water.
Dilute sulfuric acid is added: any soluble barium forms insoluble barium sulfate
.
The solution is allowed to stand (and sometimes gently warmed, depending on the
monograph) and then examined for turbidity or precipitate.

Acceptance criterion (conceptually):
The test solution must remain clear and essentially free from
turbidity/precipitate, or at most no more turbid than a blank/control prepared
in the same way but without barium.
Visible turbidity or a fine white precipitate indicates that the barium content exceeds
the specified limit and the sample fails the test.

Below is a practical, lab‑ready version aligned with typical pharmacopeial practice. Adjust exact
quantities and times to match your official monograph/SOP.

Info
Prepare all required reagents, glassware, and safety equipment before starting the test.

Reagents: Purified water, dilute sulfuric acid (per monograph), sodium chloride sample

Limit of Barium

Summary of the USP “Limit of barium” test for
sodium chloride

Step?by?step lab procedure for a “Limit of
barium” test

Gather reagents and equipment



Glassware: Clean test tubes or Nessler cylinders, volumetric pipettes, volumetric flasks,
beakers
Safety: Lab coat, safety goggles, appropriate gloves; access to eyewash and spill kit

Start here
Dissolve a defined mass of sodium chloride in purified water to obtain the specified concentration.

Accurately weigh the required mass of sodium chloride (e.g., 1–2 g, per monograph)
Transfer to a volumetric flask or test tube
Add purified water and dissolve completely, then bring to volume if using a flask
Mix gently to avoid introducing bubbles that could mimic turbidity

Recommended
Prepare a blank solution to distinguish true barium turbidity from background haze.

Use the same volume of purified water as in the test solution
Add all reagents (except the sodium chloride sample) in the same order and volumes
as for the test
This blank should remain clear; any turbidity here indicates contaminated reagents or
glassware

Critical reagent
Add sulfuric acid to precipitate any barium as barium sulfate.

Add the specified volume of dilute H₂SO₄ slowly with mixing to both test and blank solutions.

Carefully pipette the required volume of dilute sulfuric acid into the test solution
Add the same volume to the blank
Swirl gently to mix; avoid splashing and over‑vigorous shaking
If the monograph specifies, perform this step at a controlled temperature (e.g., room
temperature)

Prepare the test solution

Prepare the blank or control

Acidify with dilute sulfuric acid



Reaction time
Give sufficient time for any barium sulfate to form and develop visible turbidity.

Let both test and blank stand for the specified time (e.g., 30–120 minutes)
If the procedure calls for it, warm gently in a water bath (do not boil unless explicitly
stated)
Protect from dust and vibrations that could disturb forming precipitates

Observation
Compare the clarity of the test solution with the blank under consistent lighting.

Place test and blank side‑by‑side against a dark background in diffused light
View horizontally through the liquid column; rotate the tubes slowly
Look for opalescence, cloudiness, or fine white precipitate in the test solution
Ensure the blank remains essentially clear; if not, repeat with fresh reagents

Pass/Fail
Decide whether the sodium chloride sample complies with the limit of barium requirement.

Pass: The test solution is clear, or no more turbid than the blank
Fail: Any distinct turbidity or precipitate is visible in the test solution that is greater than
the blank
Record observations (time, temperature, appearance) and final pass/fail judgment in the
lab notebook

Safety
Handle and dispose of acidic and potentially barium‑containing waste according to local
regulations.

Treat all solutions as potentially containing toxic barium and corrosive acid

Allow reaction and, if required, warm

Inspect for turbidity or precipitate

Interpret the result

Dispose of solutions safely



Neutralize excess acid if required by your waste procedures
Collect waste in appropriately labeled containers for hazardous waste disposal
Decontaminate glassware thoroughly before reuse

Clarity of glassware:
Any film or scratches on test tubes can create the illusion of turbidity. Use clean,
unscratched glassware and rinse with purified water just before use.

Lighting and background:
Use a consistent light source and a dark, matte background. Small differences
in turbidity are much easier to see this way.
Avoid direct sunlight or highly reflective surfaces that can mask fine opalescence.

Temperature control:
Many precipitation‑based limit tests are sensitive to temperature. If your monograph
specifies a temperature range, adhere closely—too warm or too cold can change
nucleation and visibility of barium sulfate.

Reagent quality:
Use freshly prepared dilute sulfuric acid and high‑purity water.
If the blank shows any haze, discard and remake reagents; never try to “interpret
around” a bad blank.

Timing discipline:
Start a timer immediately after adding sulfuric acid.
Read the result at the specified time window; reading too early may miss
slow‑forming turbidity, and too late may allow unrelated changes (e.g., dust
settling).

Corrosive acid:
Dilute sulfuric acid is still corrosive. Wear goggles, gloves, and a lab coat; add acid
slowly to water/solution, never the reverse in bulk preparations.

Barium toxicity:
Soluble barium salts are toxic if ingested or absorbed. Treat all test solutions and
residues as potentially hazardous; avoid skin contact and inhalation of aerosols.

Spill and splash response:
For acid splashes on skin, rinse immediately with copious water and seek medical
evaluation if irritation persists.
For spills, follow your lab’s acid spill procedure—typically neutralize with sodium
bicarbonate and absorb with inert material.

Regulatory alignment:
Always treat this procedure as a guide. For GMP or QC work, the official USP
monograph and your validated SOP are the controlling documents; match their

Practical tips for running this test well

Cautions and safety notes



exact masses, volumes, times, and acceptance criteria.
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