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usage of antifoam agents has an impact on oxygen transfer rates (Vardar-Sukan 1998). Additionally,
antifoam agents are rather expensive in comparison to the low-priced product. Furthermore, down-
stream processing of biosurfactants becomes extremely difficult due 1 the similar physiological and
CRC Press chemical behavior of antifoam and biosurfactants. These issues lead to higher overall costs for the
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83.21.2 Mechanical Foam Disruption
Asan alternative to chemical antifoaming agents, mechanical possibilities for foam disruption have
been developed. The main principles of mechanical foam disruption are shear stress, as well as
pressure interaction inside of the fosm breaker and collision of the condensed foam against the pri-
mary foam and the bioreactor walls (Zlokarnik 1999). Several mechanical foam-disrupting devices
are described in the literature. A mechanical foam breaker may be mounted (o the agitator shaft
(Deshpande and Barigou 199). Also, separate foam breakers are described either in a sirring
Biosurfactants: Production tank reactor or in a bubble column (Andou ct al. 1997; Takesono et al. 2003: Maller et al. 2010).
and Utilization—Processes, Separate foum breakers are supplementary constructional systems provided with its own powerful
Technologies, and ... gear. However, Furchner and Mersmann (1990) developed an equation (Equation 8.1) for minimum
dited by Naim Kosaric, Faziet Vardar velocity, to be applied for breaking the primary foam in a rotor stator defoamer, stating that the
sukan critcal peripheral velocity for foam breaking is more o less independent of the defoamer type and
ver— its diameter.
destroying foam Go Minimuan velocity for foam breaking for primary foam in @ rotor stator defoamer (Furchner and

Mersmann 1990):
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However, high amounis of secondary foam accumulated in the bioreactor may result in flood-

My History ing af the foam breaker, which cannot be avoided by higher rotor speeds (Furchner and Mersmann,
1990).

Books on Google Play Nevertheless, due 10 an additional power unit and additional maintenance, mechanical foam

disruption devices may lead to increased production costs o the respective hiosurfactants (Norris

@ and Ribbons 1970: Hocks et al. 1997).





image3.png
@, httpy//wnwwamazon com/Power-Utrasonics- Applications-High-Intensity-Ultrasound 0 ~ &

LOOK Kindle Book

Power Ultrasonics:
‘Applications of High-
Inten.. (Hardcover,

B by 5uan A Gallego-
Judrez, Karl F Graff

$361.00

Want it tomorrow, Jan.
297 Order within 1 Ar 19 mins
2nd choose One-Day Shipping

12 used & new from $345.87
=) Book se

Front Cover

Copyright

Table of Contents

First Pages

Index

Surorise Me!
=) Search Inside This Book

destroying ...

Gl Destroying = | @ personalpeg-. || 5 Mecharismer| [ The Scence

Edited by Juan A. Gallego-Juarez and Karl F. Graff

Biosurfactan... | [£] Power Ultras... | E3 Marko Foam...

Fesdback |

~

Hide These Books

E VourPeper | Flsorinefieen] @ power UL

Help | Expanded View | Close ()
=) Your Browsing History

() Page 1of 1 (1)

The Science of...
by Peter R. Garrett
$157.46

Propulsion without...
by ER. Laithwaite

Linear Motion...
by Ton Boldea

((Look Inside This Book )

Induction Machines
by ER. Laithwaite

w W) = i

The Ancient Central
by Jeffrey Quilter

Feffoiok (2) $36.81
(“Tonk incida This Rank |

= Edit your book history
=) Customers Also Bought

Books customers also bought
could not be retrieved





image4.png
https://books.google.ch/books7i

PeUAWAAQBAIpg=PARD] &lpg=PABI1&dg: O ~ @

Google | destroying foam

Books e a B 2 e Addtomylibrary v

@ Power Ultras...

|| Resut 1 1in s book o destraying foam

BUY EBOOK

Get this book in print ¥

> 0 Reviews
Sl it review

destroying foam Go

About this book
My library
My History

Books on Google Play
Terms of Service

Pages displayed by permission of
Eisever. Copyright

26.6 Ultrasonic defoamers

In spite of the lack of a basic knowledge about the mechanisms of ultrasonic defoam.-
ing, the interest for the industrial application of this process has been considerable
since the very beginning. As early as 1961, the company Teknika Inc. presented at
the Chemical Industries Exposition in New York a “revolutionary modern system
to destroy foam by using sonic energy.” The system schematically consisted of a
cylindrical chamber acoustically activated at resonance by a whistle located at the
top of the chamber (Figure 26.3). The whistle was operated by compressed air, steam,
nitrogen, carbon dioxide, and other gases. The excess foam produced during the
corresponding industrial process (detergent manufacture, filling machines, and
fermenters) was diverted to the treatment chamber, where it was apparently destroyed
in less than 1s. We do not know the specific characteristics and capacities of this com-
mercial system and therefore cannot provide any further information abou s prac-
tical performance. What is known is that the Teknika trademark expired in 1988. As
far as we know, no other commercial equipment was launched into the market
between the 1960s and the 1990s. However, a number of patents have been registered
over the years, usually from companies interested in commercializing this process. We
present here a brief review of these patents, as well as the various experimental
procedures used in the exploration of ultrasonic defoaming applications.

As previously stated, the first ultrasonic defoamers were based on the use of acro-
dynamic acoustic generators, specifically whistle and sirens. The carly experimental
work of Sun (1951) was carried out using the siren developed by Allen and Rudnick
(1947) as an acoustic generator, and 5o a specific arrangement of this generator for
industrial defoaming was proposed (Figure 26.4). As refemed by Boucher and
Weiner (1963), in 1952-1953, the US Air Force sponsored a project for suppressing

0t Power Ultrasonics
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Figure 26.5 Scheme of the Hartman whistle.
destroying foam Go
About this book treated (Hay and Shapland, 1970). This proposed solution to overcome foam problems
caused additional inconveniences during the operation of the industrial process.
My library To summarize, the main disadvantages of aerodynamic systems are related to noise
My History problems (they are generally operated in the human-hearing frequency range), the
need for high air generation capacity, the control and sterilization of the air flow,
Books on Google Play and the high energy consumption. Hence, it seems that none of the acoustic defoamers
Terms of Service reported in the literature until the 1970s was successfully implemented in indust
plants.
Pages displayed by pemission of
B o ‘The main basic difficulty hindering the introduction of the defoaming process at the
industrial level was clearly the lack of adequate airborne power ultrasonic generators.
As a consequence, successive developers tried to find solutions to this problem,
looking for new types of ultrasonic generators. One of the few solutions found was
proposed by the company Jagenberg-Werke A.G., of Germany, which patenied a
method and apparatus for removing froth based on the use of an array of sonotrodes
(Matzner, 1980). This invention tried 1o overcome the drawbacks of previous foam
elimination methods, particularly of those used in the packaging lines of beverages.
Foam generated during packaging could be suppressed by applying multiple overlap- -
ping ultrasonic wave fields at frequencies of about 20 kHz by means of homs, or
sonotrodes, located above the foam layer and not immersed in the foam structure.
In this way, it was possible 10 destroy the foam while maintaining aseptic conditions
in the process (Figure 26.6). As can be seen in Figure 26.6, multiple sonotrodes are
required to fully treat the foam layer overlaying the liquid.
As is widely known, a hom, or sonotrode, s a length expander typically tuned to
resonate in a longitudinal mode of vibration. Normally, horns are tapered half-wave-
length-long resonators whose piezoclectrically activated vibratory movement is .
‘maximal at their smaller output (working) section (Ensminger. 2009). It seems evident
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