
Ultrasonics: Applications and Processes 
Ultrasonication is used in many applications, such as homogenizing, disintegration, 
sonochemistry, degassing or cleaning. Below, you find a systematic overview over the various 
ultrasonic applications and processes. 

Please check at the items of the following list for more information on each process. 

• Homogenizing  
o Dispersing and Deagglomeration 
o Emulsifying 
o Wet-Milling and Grinding 

• Disintegration  
o Cell Extraction 
o Hot Water Disinfection 

• Sonochemistry  
o Transesterification (Biodiesel) 

• Degassing  
o Leak Detection (Bottles and Cans) 

• Cleaning (Wire/Strip) 

 

Easy to Scale Up 

Different from other dispersing technologies, ultrasonication can be scaled up easily from lab to 
production size. Laboratory tests will allow to select the required equipment size accurately. When 
used in final scale, the process results are identical to the lab results. 

Robust and Easy to Clean 

Ultrasonic power is transmitted into the liquid by the sonotrode. This is a typically rotary symmetric 
part, that is machined from solid Titanium. This is also the only moving/vibrating wetted part. It is 
the only part, that is subject to wear and it can be easily replaced within minutes.  

 

Ultrasonic Homogenizing 

Ultrasonic processors are used as homogenizers, to reduce small particles in a liquid to improve 
uniformity and stability. These particles (disperse phase) can be either solids or liquids. Ultrasonic 
homogenizing is very efficient for the reduction of soft and hard particles. Laboratory ultrasonic 
devices can be used for volumes from 1.5mL to approx. 2L. Ultrasonic industrial devices are used 
for the process development and production of batches from 0.5 to approx 2000L or flow rates from 
0.1L to 20m³ per hour. 
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Ultrasonic Cell Extraction 

The extraction of enzymes and proteins stored in cells and subcellular particles is an effective 
application of high-intensity ultrasound, as the extraction of organic compounds contained within the 
body of plants and seeds by a solvent can be significantly improved. Ultrasound has a potential 
benefit in the extraction and isolation of novel potentially bioactive components, e.g. from non-
utilized by-product streams formed in current processes. 

 

Sonochemical Application of Ultrasonics 

Sonochemistry is the application of ultrasound to chemical reactions and processes. The mechanism 
causing sonochemical effects in liquids is the phenomenon of acoustic cavitation. The sonochemical 
effects to chemical reactions and processes include increase in reaction speed and/or output, more 
efficient energy usage, performance improvement of phase transfer catalysts, activation of metals 
and solids or increase in the reactivity of reagents or catalysts. 

The following sonochemical effects can be observed in chemical reactions and processes: 

• Increase in reaction speed 
• Increase in reaction output 
• More efficient energy usage 
• Sonochemical methods for switching of reaction pathway 
• Performance improvement of phase transfer catalysts 
• Avoidance of phase transfer catalysts 
• Use of crude or technical reagents 
• Activation of metals and solids 
• Increase in the reactivity of reagents or catalysts  
• Improvement of particle synthesis 
• Coating of nanoparticles 

 

Ultrasonic Transesterification of Oil to Biodiesel 

Ultrasonication increases the chemical reaction speed and yield of the transesterification of vegetable 
oils and animal fats into biodiesel. This allows changing the production from batch processing to 
continuous flow processing and it reduces investment and operational costs. The manufacturing of 
biodiesel from vegetable oils or animal fats, involves the base-catalyzed transesterification of fatty 
acids with methanol or ethanol to give the corresponding methyl esters or ethyl esters. 
Ultrasonication can achieve a biodiesel yield in excess of 99%. Ultrasound reduces the processing 
time and the separation time significantly. 

 

Ultrasonic Degassing of Liquids 

Degassing of liquids is an interesting application of ultrasonic devices. In this case the ultrasound 
removes small suspended gas-bubbles from the liquid and reduces the level of dissolved gas below 
the natural equilibrium level. 

 



The degassing and defoaming of liquids is required for many purposes, such as: 

• Sample preparation before particle size measurement to avoid measurement errors 
• Oil and lubricant degassing before pumping to reduce pump wear due to cavitation 
• Degassing of liquid foods, e.g. juice, sauce or wine, to reduce microbial growth and 

increase shelf life 
• Degassing of polymers and varnishes before application and curing 

When sonicating liquids, the sound waves that propagate from the radiating surface into the liquid 
media result in alternating high-pressure (compression) and low-pressure (rarefaction) cycles, with 
rates depending on the frequency. During the low-pressure cycle, the ultrasonic waves can create 
small vacuum bubbles or voids in the liquid. The large number of small bubbles generates a high 
total bubble surface area. The bubbles are also well distributed in the liquid. Dissolved gas migrates 
into these vacuum (low pressure) bubbles via the large surface area and increases the size of the 
bubbles. The acoustic waves support the touching and coalescence of adjacent bubbles leading to an 
accelerated growth of the bubbles. The sonication waves will also help to shake bubbles off vessel 
surfaces and will force smaller bubbles resting below the liquid surface to rise through and release 
the entrapped gas to the environment. 

 

Ultrasonic Cleaner in Place 

Ultrasound is well known for its cleaning applications, such a surface, part cleaning. The ultrasonic 
intensity used for dispersing applications is much higher than for typical ultrasonic cleaning. When it 
comes to the cleaning of the wetted parts of the ultrasonic device, the ultrasonic power can be used to 
assist cleaning during flushing and rinsing, as the ultrasonic cavitation removes particles and 
liquid residues from the sonotrode and from the flow cell walls. 

 


