A

I
/

MICROSOLY &
U
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Overview

When using sparging stones to dissolve gases such as nitrogen into a solution, several operational
factors determine how successfully the gas remains dissolved. A change in vessel size, liquid volume,
gas flow rate, or mixing efficiency can dramatically alter dissolution performance.

This guide explains why nitrogen may escape to the surface instead of dissolving, especially after
scaling up container size, and provides effective strategies to improve gas retention and mass
transfer efficiency.

Understanding the Challenge

In the user’s setup, MICROSOLV's ARE-Applied Research brand of sparging stones are used to feed
nitrogen into a solution at approximately 40 mL/min. After switching to a larger dish with higher
volume, the nitrogen no longer reaches the same dissolved concentration. Instead, the gas visibly
bubbles to the surface and escapes.

This indicates reduced gas-liquid contact time and insufficient mixing energy relative to volume.
Larger vessels dilute the effect of bubble dispersion, causing gas to rise before dissolving.

Key Considerations and Practical Solutions
Ensure Proper Stone Positioning

The sparging stone should be fully mounted or anchored within the dish.
Correct placement prevents the stone from shifting and ensures bubbles disperse uniformly
throughout the liquid rather than channeling upward in a concentrated stream.

Increase Agitation to Improve Gas Absorption

Adding an agitator dramatically increases gas-liquid interaction.

Because 40 mL/min is a very low flow rate, passive dissolution becomes inefficient in larger volumes.
Gentle or moderate agitation distributes bubbles through the liquid, increases contact time, and
improves nitrogen incorporation.

Mechanical options include:

« Overhead or magnetic stirring
 Recirculating flow
« Gentle mechanical mixing to disrupt rising bubbles



Use a Mesh Barrier Over the Stone

Placing a mesh screen above the sparging stone helps break and disperse bubbles into finer
patterns, increasing their path length and residence time before surfacing.

A mesh introduces additional turbulence, helping keep gas inside the solution longer and promoting
better dissolution.

Additional Tips for Maintaining Gas Dissolution

Although not part of the original text, these considerations expand on the principles behind sparging
efficiency:

« Use smaller-pore stones for finer bubbles and improved surface area.
« Increase liquid depth when possible—deeper columns extend bubble travel time.
« Optimize temperature since colder liquids hold gases more effectively.
 Verify adequate pressure on the gas line to maintain consistent bubble formation.
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