® Process control and quality monitoring instruments for the natural gas and the biogas industry
m Airborne instruments for atmospheric research
B Environmental monitoring instruments (air and water quality monitoring)

m Measuring instruments for pollution in industrial gases and liquids

= Gas permeation instruments for the polymer industry
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General overview

Main features of the WaSul™-Perm systems

The diode laser based permeability measuring systems of Hilase Ltd. offer unique possibilities
for gas permeability measurements on plastic, rubber, paper, textile or other samples. Due
to its continuous operation mode, excellent selectivity, high sensitivity and wide dynamic
range WaSul™-Perm is insensitive to the usual measurement interferences. The measurable
permeating components include water vapor, hydrogen-sulfide, methane, ethane, carbon-
dioxide, BTEX, ammonia, oxygen and many other components. Furthermore, the excellent
selectivity of the system makes WaSul™-Perm suitable to study the permeation of gas
mixtures, too. With a WaSul™-Perm system up to five samples can be measured in parallel.

It is also possible to measure the permeation of several gas components in parallel.

Basic variants of our permeability measuring system
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Mathematical modeling

An outstanding feature of our system is that due to its high dynamic range, the entire permeation
curve can be fitted numerically with good precision. Consequently, the measurement time
needed for the accurate and precise determination of the permeation parameters (i.e.
permeability, diffusivity and solubility) is much shorter compared to conventional measurement

methods.



Measurement results

Selected measurement results
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Measurement in case of anomalous gas permeation
With WaSul™-Perm reliable determination of

the permeation parameters is possible even

e 50 °C
when some of the diffusing molecules are

precipitated by a chemical reaction within
the polymer sample. Further advantages of
WaSul™-Perm system include its ability to 25°C

measure spontaneous gas emission in minute

amounts from the measured sample.
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References

List of further test measurements, references

ConmitecH PHoenix RuBger L1p. (Szeged, Hungary)
H,O, H,S, CH,and CO, permeability tests at elevated and room temperatures and at atmospheric
and high pressure test conditions on rubber sheets layers and sealing elements of flexible

off-shore pipes.

DuPont UK Ltp.
Successful determination of the methane permeability of DuPont Total gas barrier membrane

with extremely low permeability.

Montan UniversiTy (Leoben, Austria)
Carbon-dioxide and methane permeability measurements on polymer samples at various

temperatures.

CentRAL Foop ResearcH InsTiTuTE (CFRI; Budapest, Hungary)
Water vapor and carbon-dioxide permeability tests on calibrated foils. CFRI issued an expert

opinion stating the good precision of the WaSul™-Perm systems.

SEVERAL OTHER MEASUREMENTS INCLUDING:
Oxygen-permeability testing on plastic heating pipes at high temperature and high pressure
conditions, ammonia permeability testing on_insulating polymers, methane permeability

testing of multi-layered membrane walls of biogas containers-etc.
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