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compact, high-efficient, robust

UP400S and UP200H with timer

versatile applications

As desk-space in the laboratory is
expensive we supply ultrasonic
processors in a compact design:
Power supply, generator, control and
transducer, all of which are located in
an aesthetic housing. No additional
cables impede.

The operation of our ultrasonic proces-
sors is most simple. The amplitude and
therewith the power can be adjusted
from 20 to 100%. The sonication time
within a second is adjustable from 0.2s
up to 1.0s (steady state), so that pro-
blems as regards the heating-up and
foaming can be avoided. The automa-
tic determination of the ideal frequency
makes a manual precision adjustment

unnecessary. Independent of the
sonotrodes  load, the adjusted
amplitude remains constant. That

creates reproducible conditions and
also high robustness as the devices
are then steady-state proof even when
operated in air.

The well-priced standard devices can
be retrofitted with suitable accessories

at any time. Diverse sonotrodes, flow
cells, sound protection boxes and a
timer are part of the standard program.
By means of a PC-control the given
test parameters can be displayed and
the test results, in particular the resul-
ting power and energy input in the
liquid as well as the temperature can
be recorded.

The selection of the ultrasonic proces-
sor and sonotrodes mainly complies
with the volume of the samples to be
sonicated. The offered power range for
the laboratory includes devices of 50,
100, 200 and 400 watts and is suitable
for small droplets but also for several
liters. For bigger volumes we offer
industrial processors with a power
range of up to 16kW per unit.

Should your demands exceed our
standard range, please contact us, so
that we may design a special solution
made to your requirements.

Ultrasonic processors for laboratories
are mostly used, when preparing
samples for analysis. In addition to
that, the development of new techni-
ques on the basis of the cavitation
effect is getting more and more impor-
tant. In order to support research work
we lend laboratory devices on very
good conditions and offer for the follo-
wing scale up our experience and the
required technology.

In biology, biochemistry, biotechnology
and in the medical range ultrasound is
used for the disrupting of cells and
homogenizing of samples. Muscle
tissue, liver tissue or lymphocytes as
well as vegetable cells can be disrup-
ted for analysis purposes or for the use
of their contents. The sonotrodes can
be treated in autoclaves and can be
cleaned easily due to their simple geo-
metry, so that contamination does not
take place. For special application
cases we offer devices and accesso-
ries for indirect sonication, so that the
sample stays isolated.

The separation of viruses from bacteria
or the extraction of active agents from
vegetable cells are exemplary for the
practice in the pharmaceutical indu-
stry.

In the food industry cheese, meat and
sausage samples, fruits, or vegetables
are homogenized in order to test the
quality for consumer protection. In this
branch of industry ultrasound is also
used for the production of oil/water
emulsions, in which very fine droplet
sizes of under 200nm can be achie-
ved. The degassing of beverages is
useful for analysis. The reducing of
germs in liquids is already possible in
low temperatures by the use of ultra-
sound.

Environmental standard tests are the
homogenizing of water-, waste water-
and soil samples in order to detect or
determine oils, radio-active parts or
the content of fertilizers. Ultrasound
can also be helpful for the better utili-
zation or elimination of waste as e.g.
when disintegrating sewage sludge

for a better yield of biogas.

In the chemical industry ultrasound is
used for the production of suspensi-
ons, emulsions, for the interference of
crystallization or polymerization and
for the acceleration of chemical reac-
tions or dissolving processes.
Disagglomerating and sieving by
means of ultrasound are applications,
that are in particular helpful, when
manufacturing coatings.

A better permeation of pigments and
an even distribution can be reached
with ultrasonic applications such as
wet coloring and impregnating.
Cleaning is the most common ultraso-
nic application. The following descri-
bed laboratory devices can also be set
in use for special cleaning tasks that
demand a high ultrasonic intensity on
small surfaces e.g. bores can be clea-
ned by ultrasound, when using thin-
bodied sonotrodes.



UP50H

ideal for small volumes

UP100H

UP50H with sonotrode MS7

The ultrasonic processor UP50H
(50 watts, 30kHz) is the smallest model
of our aesthetic laboratory devices,
that are only supplied by Hielscher
Ultrasonics in that compact form.

The UPS50H is used in particular in
medical, biological or chemical labora-
tories, in which small volumes are to be
sonicated. Application fields are to be
found mainly in the analytical field with
applications such as the disruption of
tissues, the cracking of bacteria or the
homogenizing of samples in the food
industry.

Even if this device is perfectly suited
for manual operation with its only
1.1kg, it can also be operated with
stand. For volume samples from 10yl
up to 250ml we offer various
replaceable sonotrodes with diameters
from 0.5 to 7mm. Further accessories
such as flow cells made of stainless
steel or glass, timers or our PC-control
are part of our standard program.

double power for small additional charge

flow cells GD7K and D7K

The ultrasonic processor UP100H
(100 watts, 30kHz) has the same
dimensions as the UP50H but it is sui-
ted for the double power output. With
the use of the 10mm sonotrode the
field of applications expands to appli-
cations with volumes of up to 500ml.
All other features and standard equip-
ment are equal to those of the ultraso-
nic processor UP50H.

Therefore this device is ideal for appli-
cations with very small as well as
medium-sized samples as e.g. samp-
les for the homogenizing of soil or
waste water, emulsifying, disagglome-
rating, degassing or the cleaning of
small bores.

For continuous operation only a flow
cell and the appropriate 7mm
sonotrode is required. Continuous pro-
cesses in the smallest scale can be
simulated. The optional PC-control
may be helpful, if a test record is
necessary or to optimize processes.

UP100H with MS7




UP200H powerful and aesthetic

The ultrasonic processor UP200H
(200 watts, 24kHz) is the most power-
ful hand held device. It can be moun-
ted to a stand, too. The exceptionally
progressive design was rewarded with
the International Designer Award in
1995. Since then this device is the flag-
ship under the compact laboratory
devices of Hielscher Ultrasonics.
Sample volumes from 0.1 to 1000ml
can be sonicated with sonotrodes of a
diameters from 1 to 40mm.

The power is also sufficient for the indi-
rect sonication of samples. Therefore
the sonotrode is immersed into a soni-
cation beaker, transmits the oscillati-
ons in distilled water, that are reflected
to a titanium cone and then transmitted
to the test tubes with the sample.

We offer a comprehensive range of
accessories for the UP200H such as
flow cells, stand, sound protection box,
timer and PC- control.

UP200H with S7

cavitation at S40

The ultrasonic processor UP200S
(200 watts, 24kHz) differs from the
UP200H only with its shape and its use
only with stand.

The device is suited for sample volu-
mes from 0.1 to 1000ml. Therewith the
fields of use comprise the sonication of
very small samples in medical or biolo-
gical laboratories up to bigger samp-
les in the chemical or environmental
range.

It is also used for the production of
smaller quantities, mostly in continuous
flow with the use of flow cells and the
appropriate sonotrodes.

The 40mm sonotrode transmits the
ultrasound smoothly across a relatively
large surface and it is therefore suited
to support wet sieving processes using
very fine mesh sizes.

As all our laboratory devices the
UP200S finds its customers world-
wide. Without any additional fees we
supply our devices with the adequate
supply voltage (100 to 110V) and with
the corresponding plugs.

UP200S with S40



UP400S for bigger samples and application development

UP400S with H22 in sound protection box

The ultrasonic processor UP400S
(400 watts, 24kHz) is our most power-
ful laboratory device. With sonotrodes
of a diameter range from 3 to 40mm
the device is suited for sample volu-
mes from 5 to 2000ml. In flow approx.
10 to 50 liters per hour can be treated.
For the preparation of test portions the
UP400S is mainly used for bigger volu-
mes. It is suited for the practical pro-
cess development in the laboratory but
also in the college of technology as
well as for the production of small
quantities. For production quantities a
PC-control or a connecting lead to a
central control of the users plant is
recommended in order to raise the
process safety. With special flow cells
and flange connections liquids can
also be sonicated at high temperatures
and pressures.

High power generates the intensive
cavitation required, but this results in
unwanted noise. For operating the
UP400S we recommend to use the
sound protection box.

UTR200 a high-intensive ultrasound bath

UTR200 as reactor chamber

The sonoreactor UTR200 (200 watts,
24kHz) works as an ultrasonic bath but
at a 50 times higher intensity. In addi-
tion, it is dry-running protected. It is
suited for the direct or indirect sonica-
tion of liquids e.g. for cell disruption,
homogenizing or emulsifying. The
beaker-shaped sonotrode is machined
from one piece in order to prevent
leakages. The upper part of the
sonotrode is oscillation-free and can
be used for mounting the respective
accessories for diverse application
cases. A corresponding reactor cover
takes the Eppendorf tubes or test
tubes for indirect sonication. By means
of the reactor cover the chamber is
hermetically sealed. If the cover has an
additional inlet and outlet the sonore-
actor can be used as a flow system. A
sieving extension with a bajonet lock
takes a pile of sieves for fine grain
sizes (diameter 75mm, finest mesh
size 5 micron). The ultrasound, which
is transmitted to the sieves, accelera-
tes the wet sieving process.




sonotrodes

The sonotrodes are the tools that trans-
mit the ultrasound into the liquid. The
selection of the sonotrodes depends
on the sample volume and on the
required ultrasound intensity. Thin-
bodied sonotrodes achieve very high
amplitudes up to 250um, that result in
very high ultrasound power densities
under the oscillating end surface. A
small but very intensive cavitation zone
is generated. The bigger the diameter,
the higher is the ultrasound power, that
is transmitted via the consequently
bigger end face of the sonotrode. The
ultrasound power density i.e. the ratio
between power and oscillating surface
becomes smaller. The cavitation zone
becomes larger but less intensive.

A titanium alloy has proven to be the
best sonotrode material as it allows
very high amplitudes and as it is resi-
stant to most liquids. Therefore this
titanium alloy is the standard material
for our sonotrodes and the ultrasonic
processors are adjusted to it. For spe-
cial application cases we manufacture

sonotrodes made of stainless steel,
glass or ceramics. The max. amplitu-
des of the sonotrodes made of these
materials are significantly below those
of the titanium sonotrodes.

The lengths of the sonotrodes are
determined by lambda/half. If the ultra-
sonic processor has the frequency of
24kHz, the titanium sonotrode has
approx. the length 100mm but can also
be manufactured in manifold lengths.
Sonotrodes with O-rings or oscillating-
free flanges are used for the input of
ultrasound in flow cells or in closed or
pressurized systems.

The cavitation, that takes place at the
sonotrode surface, results in an abra-
sional effect. At the max. amplitude,
approx. Tmm of the sonotrode abrades
within 1000 hours of operation in
water.The frequency scanning system
of our ultrasonic processors raises
then automatically the frequency, so
that an abrasion of up to 5mm of the
sonotrode does not result in a conside-
rable loss of power.

flow cells for continuous operation

sample |T |5 |5 |88
volume Bl & & 9
(- - W - W - W -
(ml) OD|>|>|>|>
0.01-0.50 |05 |05
0.1-5.0 1 1 1 1
2-50 2 |2 |2 |2
5-100 3|3 |3 |33
10 - 250 7 7 7 7 7
20 - 500 10
50 - 1000 14 | 14 | 14
100 - 2000 22

Approximated values for the selection of
the ultrasonic processors and the
sonotrode diameters according to sample
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stainless steel flow cell D7K with MS7D
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glass flow cell for UP100H

For our ultrasonic processor we offer
flow cells made of glass or stainless
steel. The liquid to be sonicated is lead
in from below and passes through the
cavitation zone under the sonotrode.
The appropriate sonotrodes are equip-
ped with O-rings, that are fitted closely
to the cell wall or the PTFE-adapter. For
higher pressures and temperatures the
sonotrodes may be equipped with
metallic oscillating-free flanges that
are mounted to the stainless steel flow
cells. The selected flow rate corre-
sponds to the energy input required.
The temperature of the medium can be
influenced by means of a cooling jac-
ket. Special designs of the flow cell
e.g. several supply connectors, when
emulsifying are manufactured accor-
ding to the demands of the customer.
A new product in our product range is
the mini flow cell (patent pending).
When using this mini cell, the medium
is hermetically sealed, so that the soni-
cation can be realized without conta-
mination.

UIP250H56 with mini flow cell Dmini



PC-control

As an option, our ultrasonic processors
can be equipped or retrofitted with a
PC-control package.

This PC-control gives automation of the e 1 MW
process parameters, such as ampli- e
tude, pulse, operating time or alterna- :: :
tively the actual energy input. It serves vl rml
for the monitoring and recording of i) sl i W
those parameters, too. N l
You can display the following features by . I-,,_. 2
in a time based table or diagram. st |.’ et B " L
- gross ultrasonic power, s |
- effective ultrasonic power, that is ot s "
transmitted into the liquid medium, 3
- effective energy input, and R e I ol | = :.
- temperature (optional). L Lgy 112 ]
The PC-control is cpnneotgd to' a lap- - -
o o USB intertace e o i e =
. AT R D B [ ]
The PC-control serves as an efficient s sy === e St
support in optimizing processes and in = -
creating a compulsory test record. I:
-‘“I‘i S - -rl
Toagrm En 1 RIEH T
survey of all accessories
ultrasonic processor UP50H UP100H UP200H UP200S UP400S UTR200
power (W)/frequency (kHz) 50/30 100/30 200/24 200/24 400/24 200/24
sonotrode, diameter (mm)
- titanium 05-7 0.5-10 1-40 1-40 3-40 38 (inside)
- glass/ceramic 3-13 13, 20
(UP200G) | (UP400G)
flow cell
- glass GD7K GD7K GD14K GD14K GD22K
flow rate (I/h) 1-5 1-5 5-25 5-25 10-50
- stainless steel D7K D7K D14K D14K D22K reactor cover
flow rate (I/n) 1-5 1-5 5-25 5-25 10-50 5-25
standard flask neck adapter NSA1 NSA1 NSA2 NSA2 NSA3
sonication beaker BB1 BB1 BB1 itself
sieving device yes yes yes yes
fixture for stand STH-16 STH-16
stand ST1-16 ST1-16 ST1-16 ST1-16 ST1-16
sound protection box SB2-16 SB2-16 SB3-16 SB1-16 SB1-16 special
timer T T T T T T
PC-control UPC-Lab or UPCT-Lab (with temperature sensor)

Please inform us on your planned
application cases. We would be ple-
ased to submit you a matching quota-
tion. Should our basis product range
not meet your demands exactly, we will

develop a customized solution accor-
ding to your requirements.

Please use the possibility to rent one of
our standard devices.




our product and application spectrum
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ultrasonic laboratory processors ultrasonic industry processors megahertz processors
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ultrasonic sieving in the laboratory industrial ultrasonic sieving cutting and welding

ultrasonic dispersing systems wire-, tape- and profile cleaning intensive cleaning

Please  visit our website at  Your contact:

www.hielscher.com, ask for the Hielscher Ultrasonics GmbH Tel +49 (0) 711 2348 199
respective information or contact us.  (Sales Dept.) Fax +49 (0) 711 2348 198
We will be pleased to advise you. Am Dobelbach 19 Email  info@hielscher.com
D-70184 Stuttgart, Germany Web www.hielscher.com
z or:
“ h - | h Hielscher USA, Inc. Tel +1(973) 616 9136
I r 19, Forest Rd. Fax +1(973) 616 9131
eische NJ 07456, Ringwood, USA Email  usa@hielscher.com
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