











Introduction

The wort boiling takes place either in the wort pan or
externally with an external boiler, which can be
designed as a shell or plate heat exchangers. The
boiling time per brew is between 50 and 75 minutes.

Objectives of wort boiling:

- adjustment of the desired wort concentration
- destruction of malt enzyme

- fixation of the wort composition

- sterilization of the wort

- protein coagulation

- hop isomerization

- flavor formation

- evaporation of undesirable flavors

For quality and efficiency reasons, the wort concen-
tration must be controlled continuously in the brew-
house.
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Wort boiler

Application

The LiquiSonic® Plato system determines the wort at
different points of the brewing process. In the wort
pan, the LiquiSonic® Plato system is used for:

- control of the boiling process
- accurate monitoring of the cast wort concentration

The immersion sensor is fully made of stainless steel,
and due to the robust construction the sensor works
maintenance-free and drift-free with long life time. The
LiquiSonic® high-power technology provides a stable
measurement even with gas bubbles in the liquid.

The LiquiSonic® controller enables an automatic
product switching. The internal limit value monitoring
signals exceeding or falling below thresholds and
transfers the real-time information via analog or digital
outputs, serial interfaces, or fielbus (Profibus DP,
Modbus) to the process control system.



Customer value

The LiquiSonic® analyzer provides a precise inline

concentration measurement with real-time monitoring.

The system is used in the indoor as well as in the
outdoor boiler. Thus, no expensive bypass solutions
are required.

LiquiSonic® enables a reduction of labor cost and
eliminates complex manual sampling:

time saving: 2 h per day

cost per hour: 100 € (120 $)

total cost savings: 20.000 € (24,000 $) per year

Through the continuous determination of the cast
wort, the boiling time can be shortened.

Example for 1,700 brews per year with 560 hl cast
wort per brew and heating oil price of 0.86 € per liter:

- saving of 1 kWh/hl corresponds to a cost
saving of 85,000 € per year (106,000 $)

Investment: 12.000 € (15,000 $)
Amortization: 1 month

Installation

For the internal boiler, the LiquiSonic® sensor is ins-
talled directly into the wort pan. The immersion length
is variable and can reach up to 3 m. A special design
of the sensor keeps the influence of deposits low.
Additionally, the sensor in the internal boiler can be
equipped with a cleaning head, in order to avoid en-
crustation by foam.

If the LiquiSonic® sensor is used in an outdoor boiler,
it is mounted directly into the circulating pipe between
wort the supply pump and heat exchanger.

Installing the LiquiSonic® sensor eliminates dead
space and avoids high installation costs for bypasses.

By using the LiquiSonic® Plato controller 30, up to
four sensors can be connected, allowing the
simultaneous monitoring of several measuring points.
Furthermore, up to 99 beer types with specific
calculation models can be stored in the controller.

concentration range: 0 °P to 20 °P
temperature range: 40 °C to 120 °C

LiquiSonic® sonic velocity measurement in wort boiler
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Introduction

In their native type, numerous edible oils are not
usable for food purposes. To optimize their texture
and structural properties, the food industry uses
various chemical and physical modifications.

Edible oils with a modified texture are most suitable
for a consistent final product quality and a stable
processing chain.

Dry fractionation is one of the first and most promi-
nent texture-improving processes. It is mostly used
for edible oils with high solid fat content (SFC), e.qg.:

- palm oil or palm kernel oil
- coconut oil
- soybean oil

The inline LiquiSonic® system provides an optimized
dry fractionation process control and precise solid fat
content determination.

Measuring task

Determination of solid fat content (SFC)

Inline process monitoring of dry fractionation and crystallization

fractionation

Application

Dry fractionation is based upon the principle of sepa-
ration according to the varying melting points for the
fat fractions within the edible oil. The method works
without solvents. Caused by temperature changes,
valuable fatty acids with a higher melting point are
separated from the low melting liquid fat fraction. In
case of palm kernel oil, solid fat is used as cocoa
butter substitute.

In a crystallization unit, the temperature is slowly
lowered until semisolid palm oil forms crystals. The
resulting solid fat consists of high melting fat crystals
(Stearins). The liquid fat fraction (Oleins) is separated
by high-pressure membrane filtration.

The maintenance-free LiquiSonic® analyzers provide
a real-time dry fractionation monitoring, based on
sonic velocity and attenuation. Once the target SFC is
reached, the edible oil fractions will be filtered and a
consistent product quality is obtained.

stearin
(solid)




Customer value

LiquiSonic® convinces customers with precise inline
solid fat content determination and real-time process
monitoring, based on sonic velocity and attenuation.

The robust sensor construction without moving parts
enables a long-time use in process. The crystallization
time is reduced by optimal monitoring of nucleation,
cooling rate and SFC. That increases the dry fractio-
nation efficiency.

Additional advantages are:

- optimum line control and reliable process data
- quality check and SFC determination

- stable product properties and texture

- early recognition of nucleation or malfunctions in a
matter of seconds

- reduced material, maintenance and energy costs
- reduced sampling and lab analyze

Investment: approx. 15.000 € (18.000 $)
Amortization: approx. 1 year

Installation

The LiquiSonic® immersion sensor can easily be
installed directly into the crystallizer or into pipelines.
Based by high power electronics, it is well-equipped
for measurements in highly viscous suspensions.

By using the LiquiSonic® controller 30, up to four
sensors can be connected, allowing the process at
several crystallizers to be monitored.

A typical application is the crystallization process
control and SFC calculation, based on sonic velocity,
attenuation and temperature. LiquiSonic® parameter
can be easily implemented into the process control
system.

Typical measuring range:
concentration: 0 to 20 wt% SFC - Palm oil (RBDPO)
temperature: 10 to 70 °C (50 to 160 °F)

LiquiSonic® sonic velocity profile of RBDPO dry fractionation
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Measuring point Installation Measuring task
1 pipeline monitoring of cooling circuit

Oil circulation ratio

Introduction

Compressor-based cooling systems are often used in
air-conditioning. Within these systems, there are cir-
culating refrigerants such as R134a, R1234yf or CO,
that are ideal as a heat transfer medium due to their
thermodynamic properties. In addition, to the refrige-
rants, refrigerator oils can also be found in the cooling
circuit to lubricate the compressor.

Depending on the type and use of the cooling sys-
tem, there are a variety of combinations of oils and
refrigerants. Whereas a high percentage of oil is for a
good lubrication, it also reduces the efficiency of the
cooling system. Therefore, the aim is a perfect mixture
of oil and refrigerant.

The LiquiSonic® measuring technology monitors the
concentration of the oil in the cooling circuit. Moreo-
ver, the measurement include temperature and pres-
sure to provide a compensated measuring result.

Application

Cooling systems consist of four main components:
- expansion valve

- evaporator

-+ COMpPressor

- capacitor

In the cooling circuit, the gaseous refrigerant (R134a
or R1234yf) is compressed and condensed by a
compressor. The pressure and the temperature incre-
ase strongly. The heated refrigerant is then passed
through the capacitor, where the heat is extracted.
The capacitor is outside the passenger compartment.

The expansion valve reduces the high-pressure of the
liquid. Thereby, the refrigerant is evaporated com-
pletely and releases the cold in the evaporator to the
environment. For example, in the car the evaporator
is located in the passenger compartment. On the low
pressure side, the gaseous refrigerant regresses to
the compressor where the circuit starts all over again.



Customer benefits

Based on the sonic velocity measurement, the
LiquiSonic® 30 analyzer enables a highly precise
determination of the oil concentration in the cooling
circuit and of the temperature as well. This affects the
following aspects positively:

- optimum heat transfer in the evaporator and
capacitor

- maximum enthalpy of vaporization of the refrigerant

- prevention of unintended increase in temperature at
the compressor caused by viscosity increasing

The continuous monitoring of the oil content in the re-
frigerant places high demands on the analysis. Since
the refrigerant is gaseous at ambient pressure gase-
ous, manual sampling and offline analysis is almost
impossible.

The inline measurement of temperature-compensated
and pressure-compensated oil concentration guaran-
tuees process safety and makes an resource-efficient
handling of the expensive refrigerant oil and a high

qualtity assurance with complete documentation of
the measuring results possible.

Oil (ND11) in refrigerant R134a
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Specifications

concentration
range of refrigerant

temperature range

sensor installation

refrigerator oil

refrigerant

concentration [wt%]

—-20°C 0°C —20°C —40°C 60 °C

0 to 20 wt%

-30t0 90 °C

in a DN10 pipeline
upstream of the
expansion valve

Plantelf PAG 244
ND8, ND11, ND12,
PAG, POE, RB74,
RFL-100x, DH-PS,
HD100, 4GS

R22

R32

R125
R134a
R143
R245fa
R407C
R410A
R744 (CO,)
R1234yf
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LiquiSonic® 30 OCR analyzer
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Measuring point Installation

Measuring task

151258 crude salt dissolution saturation monitoring of potassium chloride (KCI)
5,9, 10, 11 clarifier / crystallizer outlet 1 concentration measurement of mother liquor
4,6,7,8 clarifier / crystallizer outlet 2 process monitoring of suspension density.

Hot dissolution process

Introduction

The mixture of potassium chloride (KCl) and sodium
chloride (NaCl) is the base material for many mineral
fertilizers and high purity salts, often used in chemci-
cal and pharmaceutical industries.

Typical separation processes for NaCl and KCl are:
- flotation

- electrostatic separation

- hot dissolution process

While NaCl exhibits good solubility in water regardless
of temperature, the solubility of KCI increases with
rising temperature. Thus, in large scale commercial
plants, KCl is separated from NaCl in a hot dissolution
process.

The LiquiSonic® measuring technology provides an
optimized quality control and productivity increase,
especially trough fast process monitoring while hot
dissolution process.

Application

On account of the different dissolving properties of
KCI and NaCl, the base material in the hot dissolution
process is a saturated solution (mother liquor).

After heating to ~ 120°C, crude salt (NaCl and KCl) is
added. As the mother liquor is already saturated with
NaCl, the NaCl does not pass into the solution and
can be drawn off in the clarifier.

In at least 3 successive crystallizers, the dissolved KCI
is cooled down and precipitates. In the thickener, KCI
is concentrated up to 97 wt% and separated from the
mother liquor. The resulting saturated NaCl solution
returned into the first process step as mother liquor.

The LiquiSonic® analyzer provides a precise inline
concentration determination, based on sonic velocity
measurement. Each process step (crude salt
dissolution, clarification, crystallization, thickening) can
be monitored, controlled and optimized in real-time.
LiquiSonic® convinces customers with quality
improvement and economic advantages, such as
saving energy and materials.



Customer value

The LiquiSonic® analyzer provides a precise inline
concentration measurement with real-time monitoring.
An automatic concentration-regulated process control
prevents the plant from being ,blocked” (process
control is too slow) and increases the process yield
and productivity.

The robust sensor construction and the optional spe-
cial materials, like titanium, promote long process life.

Additional advantages are:

- optimum line control and reliable process data

- increasing the efficiency of clarifier and thickener
- drift free measurements over years

- early recognition of malfunctions in a matter of
seconds

- reduced material and energy consumption and
costs

Investment: approx. 17.000 € (19.000 $)
Amortization: approx. 1 year

Sonic velocity measurement in KCl-suspension

1950

Installation

The LiquiSonic® immersion sensor can easily be
installed directly into the crystallizer or into pipelines
and is well-equipped for measurements in solutions
and suspensions.

Installation details:
- crystallizer: sensor length 300 - 500 mm

- pipeline (typically DN 300 - DN 800): sensor length
250 mm

- installation from below by partially filled pipes

By using the LiquiSonic® controller 30, up to four sen-
sors can be connected, allowing the whole process to
be monitored at different measuring points including:

- crude salt dissolution
- clarification

- crystallization unit

- KClI thickening

Typical measuring range:
concentration range: 1100 to 1600 g/l
temperature range: 70 to 110 °C (160°F to 230°F)
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Introduction

The mixture of potassium chloride (KCl) and sodium
chloride (NaCl) is the base material for many mineral
fertilizers and high purity salts, often used in chemci-
cal and pharmaceutical industries.

Typical separation processes for NaCl and KCl are:
- flotation

- electrostatic separation

- hot dissolution process

During the flotation process, KCI crystals are covered
by surface active substances. This allows gas bub-
bles to bind to the KCI. Thus, KCl is seperated by
flotation, while the NaCl sedimentates.

The robust LiquiSonic® measuring technology
provides an optimized quality control and productivity
increase, especially trough fast process monitoring
while flotation process.

(?)

Measuring task

concentration monitoring of mother liquor
process monitoring of KCI concentration and saturation

NaCl concentration measurement

KCI Flotation

Application

Crude salt (KCl and NaCl) is mixed with saturated
solution (mother liquor) and is ground finely (crystal
size ~ 1mm). During the optional purification stage
impurities are separated and the pre-purified solution
is stored temporarily.

In the flotation cell the KCI crystalls are covered by
surface-active substances. Air bubbles are injected
into the flotation cell which adhere to the KCI crystals.
This generates a KCI foam, which is mechanically
seperated. Meanwhile, the non-binding NaCl crystalls
sedimentate and are posttreated in thickener and
clarifier.

Frequently, more than one flotation step is needed.
The purified KCl-suspension is drained by drying or
centrifugation, whereby solid KCI and re-useable
process water are produced.

Each process step ,e.g. the crude salt dissolution,
can be real-time monitored, regulated and optimized.
LiquiSonic® benefits customers by its robustness,
with quality improvement and economic advantages.



Customer value

The LiquiSonic® analyzer provides a precise inline
concentration measurement with real-time monitoring.

The robust sensor construction and the optional spe-
cial materials, like titanium, promote long process life.

Additional advantages are:

- optimum line control and reliable process data
- increasing the efficiency of flotation

- drift free measurements over years

- early recognition of malfunctions in a matter of
seconds

- reduced maintenance, materials and energy

Investment: approx. 17.000 € (19.000 $)
Amortization: approx. 1 year

Sonic velocity measurement in KCl-suspension

1950

Installation

The LiquiSonic® immersion sensor can easily be
installed directly into tanks or pipelines, and is well-
equipped for measurements in solutions and suspen-
sions. In partially filled pipes, installation from below is
recommended.

By using the LiquiSonic® controller 30, up to four sen-
sors can be connected, allowing the whole flotation
process to be monitored at different measuring points
including:

- mother liquor input

- crude salt dissolution

- clarification

- flotation unit

- KCl drainage

Typical measuring range:
concentration range: 1100 to 1600 g/I
temperature range: 10 to 40 °C (50°F to 100°F)
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Measuring task

determination of the oleum concentration
monitoring of the sulfuric acid / oleum concentration

control and monitoring the blending to the desired concentration

H,SO, in Copper Mining

Introduction

Copper is obtained by the extraction of copper sulfide
ores, which have a copper content of ~ 2 wt%. The
raw metal production includes a wide variety of pro-
cess steps.

The processing of copper sulfide ores is carried out
by flotation. Thereby, crushed copper sulfide ores are
enriched with water and a foaming agent, to skim
quartz or silicates. The obtained copper concentrate
has a copper content of 20 - 40 wt%.

In the pyrometallurgical extraction, SO, is generated
which is oxidized with atmospheric oxygen to form
sulfur trioxide SO, (contact process). What remains

is a copper content of approx. 96-99 wt%. In order
to reach a purity of 99.99 wt%, a electrolytic refining
takes place subsequently. Otherwise, the impurities
strongly influence the thermal and electrical conducti-
vity and quality of copper.

Application

In the pyrometallurgical extraction, the copper con-
centrate is slagged by adding SiO, in the furnace at
1200 to 1400 °C. The melt of copper and iron sulfide
is removed as the so-called copper matte from the
slag phase. The liquid copper matte is poured into a
converter and the iron sulfide reacts with air to sulfur
dioxide SO,

Resulting SO, is oxidized to sulfur trioxide SO, (con-
tact process), which SO, is directed into sulfuric acid
(96 wt%). In the absorber, sulfuric acid in high con-
centrations by adding water or oleum is generated. In
the blending process, the H,SO, is diluted on desired
target concentration.

Each process step can be both monitored conti-
nuously by the inline LiquiSonic® measurement tech-
nology and optimally set. The high dependency on
sonic velocity enables an accuracy of +/- 0,05 wt%
for sulfuric acid.



Customer value

The LiquiSonic® analyzer provides a precise inline
H,SO, and oleum concentration measurement with
real-time monitoring.

The robust sensor construction and the optional
special materials, like Hastelloy C2000, promote long
process life.

LiquiSonic® enables a reduction of labor cost through
the elimination of manual process steps:

time saving: 1 h per day

cost per hour: 50 € (60 $)

total cost savings: 10.000 € (12,000 $) per year

In comparison to conductivity and density measure-
ment, LiquiSonic® generates a clear signal in the con-
centration range from 80 to 100 wt% and provides at
every time reliable process information.

Investment: approx. 18.000 € (22,000 $)
Amortization: approx. 2 years

LiquiSonic® sonic velocity measurement
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Installation

The LiquiSonic® immersion sensor is easily installed
into pipelines after absorber or sulfuric acid produc-
tion and blending.

By using the LiquiSonic® controller 30, up to four
sensors can be connected, allowing the simultaneous
monitoring of several measuring points.

Typical measuring range:
concentration range from H,SO,: 80 to 100 wt%
temperature range: 20 to 90 °C

concentration range from oleum: 0 to 10 wt%
temperature range: 10 to 60 °C

condugctivity [mS/cm]

D % 100
concentration (W%
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acid gas
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Installation

Measuring point

Measuring task

1 pipeline real time control of the regenerated MDEA concentration

2 pipeline monitoring the MDEA concentration directly in the MDEA tank

MDEA-scrubbing

Introduction

Amine scrubbing is a chemical process in which CO,,
H,S and other acid gases are captured from natural
gas. Thereby, a slightly alkaline aqueous solution

of amines (mostly tertiary amines) is applied, which
reversibly chemically absorbs the acid gases. Due

to its high selectivity for H,S and CO,, the tertiary
methyldiethanolamine (MDEA) is used as an absorber.
The aim of the gas scrubbing is to prepare the sour
natural gas for further transport in accordance with
the pipeline requirements, so that corrosion damages
can be avoided.

BASF is the licensee of the MDEA plants, as well as
for two additional gas scrubbing plants: the ammo-
nia and the synthesis gas plants. As a result of the
successful cooperation; the LiquiSonic® analyzer is
recommended by the BASF AG Ludwigshafen for
MDEA-concentration measurement.

Application

The natural gas processing with scrubbing liquids,
such as MDEA, is an industrial process to improve the
quality of natural gas. The natural gas is led counter-
current in the absorber through MDEA, which is enri-
ched with disturbing components. At the upper end
of the absorber, the purified natural gas escapes. The
MDEA (rich amine) that is contaminated with H,S and
CO, is transferred after the scrubbing in the stripper.

In the stripping process, the scrubbing liquid is heated
and the acid gases are desorbed. The regenerated
MDEA (lean amine) is then cooled, filtered and lead
back into the absorption cycle.

The LiquiSonic® 30 system allows a detailed analysis
of the regenerated MDEA concentration. Through
the inline LiquiSonic® sensors, the amine scrubbing
is analyzable around the clock with precise real-time
data storage. This enables the user to react in a
flexible manner and the efficiency of the absorption
can be optimized



Customer value

Through the continuous measurement of the concent-
ration of the scrubbing liquid (MDEA) manual sampling
can be omitted. This leads to a reduction of material
and labor costs and improves plant safety:

- time saving: 1 h per day

- cost per hour: 50 €

- total cost saving: 10.000 € per year

Through the concentration measurement with
LiquiSonic®, the purity of the regenerated scrubbing
liquid is ensured for optimal efficiency of the absorp-
tion.

The prevention of overdosing of MDEA scrubbing

liquid leads to the reduction of substance expenses
for the scrubbing liquid.

- 1 % MDEA scrubbing liquid to much in the
cycle corresponds to: 40.000 € / 46.000 $ per year

- investment: 20.000 € / 24.000 $
- amortization: 6 months

Sonic velocity measurement in MDEA
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Installation

The LiquiSonic® sensor is installed in the DN 50 pipe-
line from the stripper to the absorber after the amine
cooler and the filter. Another installation side is the
MDEA-tank.

concentration range: 20 to 45 wt%
temperature range: 30 to 65 °C (85 - 150 °F)

40 45 50

concentration [wt%]
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In liquids, we set the measure.

salt water

v

return into
the deposits

Measuring task

monitoring the oil - salt water emulsion to check the production quantity

phase separation between salt water and oil

Water Cut Analyzer

Introduction

One of the first steps in the crude oil production is

the separation of associated gas and produced water
from mined crude oil. Crude oil is a base material for
numerous industries. It is used in pharmaceutical and
food industry, as energy source and in the chemical
industry. Typical application areas are the produc-
tion of plastics, synthetic fibers, detergents, cleaning
agents. Crude oil is a resource for numerous chemical
applications.

The extracted wet oil is a mixture of crude oil, natural
gas, salt water and contaminants. In order to reach
the required quality for further processing in a refinery,
the mixture needs to run through a purification phase.
The purification takes place in special separation
plants in several processing stages. During the first
step of the purification, natural gas is extracted from
the oil, followed by a separation of crude oil and salt
water.

Application

The removal of the associated gas takes place in a
gas separator by swirling the mixture at increased
pressure (condensation). The gas escapes and is
collected separately for further processing. By the
use of the LiquiSonic® analyzer in the separator the
product quantity of the oil - produced (salt) water -
emulsion can be determined.

The processed oil-salt water emulsion is pumped
into a separate ,wet oil tank®. Due to the density
difference between oil and salt water, the two
phases can be separated. The salt water under the
oil is pumped out.

Considering the characteristic sonic velocities of the
respective phases, the separation of the salt water
from the oil can be easily monitored with the
LiquiSonic® measuring technology. This enables a
phase separation in a matter of seconds.



Customer value

The LiquiSonic® measuring technology guarantees an
exact identification of the different phases (oil / water)
at all times with an extremely fast response time of
less than 1s. This ensures the required quality for
further processing in the refinery.

The LiquiSonic® analyzers increase the oil yield
through a precise separation of salt water.
An example for an ROI calculation is shown below:

- Extracted oil per day: 500 t, which is equivalent to a
crude oil revenue of about $ 200,000 ($ 400 per 1)

- Increased crude oil content of 0.01% per day
leads to an increase of the crude oil revenue of
$ 73,000.00 per year

- Investment: 20.000 € ($ 25,000)
- Amortization: 4 month

Furthermore, the production volume per day can be
determined through the monitoring of the oi - salt
water emulsion concentration during gas separation.

Phase separation with LiquiSonic® analyzer
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Installation

The LiquiSonic® immersion sensor can easily be
installed into the transport pipe after gas separation.
Another installation option is the phase separartion
tank outlet. The LiquiSonic® sensor can be integrated
to a bottom outlet valve for fast phase separation
without cavities.

By using the LiquiSonic® controller 30, up to four
sensors can be connected, allowing to monitor
simultaneous at different measuring points:

- concentration monitoring of crude oil - salt water
emulsion (gas separation unit)

- phase detection and phase separation

Typical measuring range:
concentration range of crude oil: 0 to 100 wt%
temperature range: 10 bis 70 °C (50°F to 160°F)

50 60 70

Temperature [°C]

—Seawater (3,5% NaCl)

—Water (0 % NaCl)

~—Crude ail
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buffer tank
fresh acid

(+H:0)

Installation

Measuring point

P
3
4

2 transport pipe or bypass
transport pipe
transport pipe

Hydrochloric

Introduction

Pickling baths are used downstream of the hot rolling
process, but also in many other fields of the metal-
working industry to remove, modify, passivate or
clean surfaces in a defined manner.

To this end, pickling solutions are employed, mainly
consisting of mineral acids, like hydrochloric acid.

The concentration of these acids decreases during
the pickling process, whereas the degree of disturbing
components such as contaminations and carry-over
increases.

The LiquiSonic® measuring technology provides a
solution for online measurements of pickling bath

concentrations facilitating redosing of the required
quantity of fresh acid. This ensures a continuous,

optimum pickling bath quality. Delays in time as a

result of sampling and lab analyses are avoided.

Measuring task

monitoring of pickling bath
monitoring of rinsing bath

concentration measurment and fresh acid redosing control

acid Pickling

Application

Pickling removes impurities from the steel surface.
However, the acid also attacks the iron oxide on the
metal surface and ferrous salts are generated (e.g.
iron (Il)). It is therefore of great importance to precisely
control all process-relevant parameters, such as
dwell time, bath temperature and bath composition.
Only in this way, pickling bathes can be operated in
an economic and resource-saving manner.

The measuring system LiquiSonic® 40 allows the
parallel detection of two physical quantities, such

as sonic velocity and conductivity, and therefore the
determination of the HCI concentration in the pickling
bath as well as the iron content. This leads to the
elimination of expensive laboratory analysis.

The inline LiquiSonic® sensors enable the user to
monitor the process concentrations precise in real
time and make pickling bath control automatable.
Fluctuations can be seen and corrected immediately
and very flexibly.



Customer value

The LiquiSonic® analyzer provides a precise inline
bath concentration measurement with real-time mo-
nitoring and permanent data logging. This allows the
process to be automatically controlled in the optimal
concentration range with stable, sufficient pickling
results. LiquiSonic® is used to avoid a underdosage
or overdosage of HCI.

LiquiSonic® reduces extensive lab measurements and
replaces the time-consuming sampling process:

- time saving: 1 h per day
- cost per hour: 50 € (60 $)
- total cost savings: 10.000 € (12,000 $) per year

LiquiSonic® saves costs by reduction of hydrochloric
acid consumption (ROI for 30 m3plant: 7,5 m3/h acid
consumption):

- 10 % HCI savings or 20.000 € (24,000 $) per year

Investment: approx. 25.000 € (30,000 $)
Amortization: approx. 12 month

Installation

The LiquiSonic® 40 analyzer is installed into the trans-
port pipelines (mostly DN80, 3“) or the bypass of the
pickling bath. Even for installation either in the trans-
port line of the rinsing bath or in the fresh acid feed,
SensoTech offers proven solutions for decades.

The robust sensor construction and the optional
special materials, like Halar oder PFA, promote long
process life.

The installation of the LiquiSonic® flange type sensor
DN80 and the corresponding conductivity sensor in
a piping system DN8O is simplified through the use of
the installation adapter DN8O. The total length of the
measuring distance can be shortened by the adapter,
to 0.70 m.

Typical measuring range:

concentration of free HCI: 0 - 120 g/I; 180 - 250 g/I
concentration range of Fe: 20 - 140 g/l
temperature range: 60 - 95 °C (140 - 200 °F)

LiquiSonic® 40 installation adapter for pickling bath
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de-icing
liquid

destillation

recovery

waste water

Installation

Measuring point

1
2
3
4
5,

pipeline
pipeline
pipeline
pipeline
6 pipeline

Measuring task

monitoring of used aircraft deicing liquid
concentration monitoring of collected deicing liquid
quality control of distillation process (recycling)
incoming goods control for the delivered deicing liquid

control of the required deicing liquid concentration

Aircraft Deicing

Introduction

In frost, the aircraft, runway and pavement must be
kept free of snow and ice before the start. Aircraft
deicing reduces the aircraft weight and prevent un-
favorable aerodynamics, which is reflected in a price
reduction and ensures high standards of quality and
safety. At special deicing areas of the airfield, the ADL
(aircraft deicing liquid) is sprayed on the aircraft. ADL
is a mixture of propylene glycol or ethylene glycol with

water and is used at temperatures up to below -25°C.

For a better surface adhesion on the aircraft, the
deicing liquid is additionally mixed with thickeners.
Thereby, the deicing liquid works as a protection
against refreezing. Depending on the type of aircraft
and the weather conditions, different types and
concentrations of ADL are used.

Application

The deicing liquid is made from a mixture of water
and ethylene glycol or propylene glycol in a ratio of
50 - 80 wt% glycol. The desired concentration of the
mixture is controlled on site. The measuring system
LiquiSonic® provides a precise inline concentration
measurement of the deicing liquid, whereby the target
concentration can be exactly adjusted.

During the deicing process, the deicing liquid is mixed
with surface water and snow. The diluted ADL is
directed in underground channels and stored in
collection tanks. The concentration of the collection
tank is inline monitored. Depending on the residual
concentration, a deicing liquid recycling (>1%) or
discharge into the waste water system is initiated.

By use of LiquiSonic® inline concentration analyzers,
the residual concentration of the deicing liquid is
determined and further processing steps (distillation
or waste water treatment) can be controlled.



Customer value

LiquiSonic® analyzer provide precise inline ADL
concentration control with real-time monitoring.

LiquiSonic® reduce expensive total organic carbon
(TOC) lab measurements:

- time saving: 1 h per day
- cost per hour: 50 € (60 $)
- total cost savings: 10.000 € (12,000 $) per year

The continuous monitoring of the deicing liquid in the
waste water ensures compliance with environmental
regulations. Costs are reduced as a consequence of
the targeted discharge of ADL waste water into the
recycling plant of the airport.

Saving potential for @ 4500 aircrafts with 400 | ADL:

- increase of the reprocessed deicing fluid of 1 %
by exact concentration analyze in the wastewater

- cost savings: 18.000 € (24,000 $) per year

Investment: approx. 15.000 € (20,000 $)
Amortization: < 1 year

Installation

The LiquiSonic® sensor is installed in the transport
piplines (e.g. DN 50), collecting lines or reservoirs.
Particularly in the reservoirs, sensors with a length up
to 4 m can be installed.

By using the LiquiSonic® controller 30, up to four
sensors can be connected, allowing the simultaneous
monitoring of several deicing zones. The maximum
distance between controller and sensors of 1000 m
can be extended, if necessary.

Typical measuring range:
concentration range: 0 to 50 wt%
temperature range: -15 to 30 °C

Typical de-icing liquids are:
- propylene glycol

- safewing MP | Eco, MP Il Flight, MP Ill Eco and MP
IV launch

- Kilfrost Typ I, Il and IV
- Safeway and runway

LiquiSonic® sonic velocity measurement in aircraft deicing liquid
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