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Tip Diameter Processing Volume Range

1/16" (2mm) 200ul - 2ml

5/64" (2mm) 200ul - 2ml

1/8" (3mm) 500ul - 15ml

1/4" (6mm) 5ml - 50ml

1/2" (12mm) 20ml - 250ml

3/4" (19mm) 100ml - 500ml

1" (25mm) 200ml - 1,000ml

1” with booster 500ml - 1,500ml

Flocell Continuous flow
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Probe Size vs. Sample Volume

Selecting the proper size probe is a critical factor when sonicating a sample. The sample volume to be processed must
correlate with the tip diameter. Each probe has a recommended sample volume range. This range may overlap with other
probes. For example sthe ½” probe can process approximately 20-250ml. Depending on the type of sample you may be
able to process a little less than 20ml or more than 250ml. Depending on the vessel size and shape, the ½” probe may have
difficulty fitting inside a 20ml volume and a ¼” microtip may be a better option. Many factors must be considered when
selecting the appropriate probe for your application.

Small volumes require a small tip to fit inside the sample tube. Small tips (aka Microtips) are recommended for processing
samples inside small, thin vessels and never samples larger than 50ml. Microtips are high intensity and made for short
processing times. Using a microtip for long time periods will generate a considerable amount of heat. Microtips should be
used in pulse mode to reduce heat buildup.

Larger volumes require a larger probe for effective processing. For example a 1” probe will process 1 liter much faster than
a ¾” probe. Using the proper size probe will not only reduce the processing time but increase the lifespan of the probe. The
addition of a stir bar can greatly aid processing of large samples. A probe should not be used to process a volume larger
than indicated on the chart unless the application is reviewed and approved by a Qsonica representative.
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Solvents vs. Aqueous samples (Solid vs. ReplaceableTips)

Areplaceable tip probe is recommended for use with aqueous samples. Replaceable tip probes have threaded ends and when the tip is worn out it can be unscrewed and
replaced. If you sonicate a solution that contains solvents the liquid will get inside this threaded tip (regardless of how tight the connection is attached). Liquid inside the tip will
cause the Sonicator to overload or display an error message.

If you are processing a sample containing solvents or low surface tension liquids (alcohols, acetone, hexane, etc…) you must use a solid tip probe. Solid tip probes can be used for
any type of sample. Once the tip is worn out and no longer sonicates effectively the probe must be replaced.

Sapphire tip probes are solid probes with a sapphire disk attached to the end. Note that a sapphire tip can only be used with aqueous samples. Sapphire tips wear very slowly and
will last much longer than standard titanium tips. In addition, very small amounts of the sapphire material are released into the sample.

The sapphire disk is attached by a special epoxy. Solvents will cause the sapphire tip to come off the probe. Sapphire tips are recommended for processing abrasive samples that
wear normal tips quickly or applications where titanium contamination is a problem.
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Vessel Shape and Size

Anarrow vessel is preferable to a wide vessel. The ultrasonic energy is generated from the tip and is directed downward. As a sample is processed the liquid is pushed down and
away in all directions. If the vessel is too wide it will not mix effectively and some sample will remain untreated at the periphery. Twice the volume in a narrow vessel takes a shorter
time to process than the same volume in a wider vessel. The probe should never touch the sides or bottom of the vessel.
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How to Prevent Foaming (small sample issue)

Foaming is a problem that often occurs with samples volumes below 1ml. The cause of foaming is generally 2 issues: too high of an amplitude setting or the tip is not immersed
deep enough. Some samples foam very easily and a Cup Horn should be considered. Cup horns will not create foam.
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Tip Depth

The depth of the probe inside the sample vessel is another important issue. If the probe is too close to the surface of the liquid it can create foam. If the probe is too deep it may
sonicate against the bottom of the vessel and not effectively processing the sample. The sample must flow freely below the tip in order to be mixed effectively. Without effective
mixing you cannot ensure the entire sample volume will pass below the tip and become processed. The probe should be immersed at least 1.5 times the tip diameter. Before
processing actual samples, it is recommended to test the probe in a vessel filled with water to observe the ultrasonic energy and the flow pattern of the liquid. During this test you
can adjust the probeʼs depth until you see adequate mixing and movement of the water.
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Booster Horn

A booster is a device that increases the amplitude (intensity) of a 1” or ¾” probe. For example, a 1 liter sample can be processed twice as fast with a 1” probe and booster when
compared to the 1” probe used alone. Smaller diameter probes already offer high intensity and will crack if used with a booster. The booster is recommended when processing
difficult samples with volumes above 500ml.
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Power vs. Intensity

Power is the measure of the electrical energy that is being delivered to the convertor. It is measured in watts and displayed on the sonicatorʼs screen. At the convertor, the electrical
energy is transformed into mechanical energy. It does this by exciting the piezoelectric crystals causing them to move in the longitudinal direction within the convertor. This change
from electrical into mechanical energy causes a motion that travels through the horn/probe causing the tip to move up and down.

The distance of one movement up and down is called its amplitude. The amplitude is adjustable. Each probe has a maximum amplitude value. For example, with a ½” diameter
probe at setting 100%, the probe will achieve an amplitude of approximately 120μm.At setting 50% the amplitude is approximately 60μm. Note this is approximate and not perfectly
linear. Qsonica measures the amplitude of each probe at 100% and these values are published in the brochure.

Amplitude and intensity have a direct relationship. If you operate at a low amplitude setting, you will deliver low intensity sonication. If you operate at a high amplitude setting, you will
have high intensity sonication. In order to be able to reproduce results, the amplitude setting, temperature, viscosity and volume of the sample are all parameters that need to
remain consistent. The amplitude, not the power, is most critical when trying to reproduce sonication results.

Power has a variable relationship with amplitude/intensity. For example, sonicating water at setting 50% requires less wattage when compared to a viscous sample (such as
honey). For both samples the amplitude/intensity is the same but the power/wattage will differ because the viscous sample will require more watts in order to drive the horn. The
viscous sample puts a heavier load on the probe so they system must work harder to vibrate up and down at the same intensity.

Small fluctuation in the wattage display during sonication is normal. Major swings in wattage (+/-20 watts) may indicate a problem with the sample, setup or the sonicator itself.
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