POROLUX 500 @

POROmETER

FILTER AND MEMBRANE TESTING TECHNOLOGY

Proudly represented by:

[M] micromeritics®

S 1

Pores & More

porE size pisTRiBuTion [}

MEMBRANE & FILTERTESTING

MEMBRANE SYNTHESIS  J%,

CONTRACTTESTING Iy



POROMETER

WHO WE ARE

POROMETER is part of the APTCO INVEST Technology and Innovation
Group. APTCO is adiverse, international group of companies active in the
distribution, manufacturing, service and support of scientific instruments
and equipment. APTCO’s member companies boast activity in analytical
and materials characterization technologies (BENELUX SCIENTIFIC
Group) and life sciences, biobanking and diagnostics (SOPACHEM
Group). Other divisions focus on calibration services (CALIBRATION
LAB) and laboratory platen presses (FONTIJNE).

The APTCO INVEST technology and innovation group is a privately
owned company. APTCO believes in long term success and sustainable
growth. Our primary objectives are (1) being a reliable and successful
company, (2) generate high added value to our customers and (3) offer
our employees and our partners a place where they can use and develop
their skills and talents.

In 2016 the APTCO Group realized sales of over 17 M€ with a team of
50 people.

OUR HISTORY

Our experience with porometers goes back to the Coulter porometer, developed in the late eighties. During many years our team has been
selling and servicing many different models such as the Coulter | and II, the Xonics 3G and the Porometer 4 from Porvair, as well as the PMI
porometers. For several years our team supported their customers in Europe and far beyond.

Based on many years of experience we have acquired a true understanding of porometers and their applications. Because we believed
that most porometers had significant weaknesses, we joined forces with IB-FT — a German engineering company with a solid track record
of engineering and manufacturing test equipment for the filter industry — to develop the POROLUX™, a range of instruments based on
capillary flow porometry for testing membranes, filters, technical textiles, nonwovens, papers, hollow fibers and ceramics amongst other. Our
POROLUX™ product range is widely used to measure maximum, mean and minimum pore size, pore size distribution and gas permeability
with improved accuracy and reproducibility compared to other current equipment available in the market.
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I Gas Liquid Porometry

Gas Liquid Porometry, also known as Capillary Flow Porometry (CFP), measures pore size and
pore size distribution of through pores in materials. The technique is based on the displacement
of an inert and nontoxic wetting liquid embedded in a porous network by applying an inert
pressurised gas. Therefore, only through pores are measured.

Larger pores become empty first and, as the applied pressure increases, so do the smaller ones
until all through pores are empty.

The most challenging part for the gas to displace the liquid along the entire pore path is the most
constricted section, also known as pore throat. The diameter measured in CFP is the pore throat,
regardless of where it exactly in the pore path is.

The method depends upon the capillary rise created by the surface tension between the liquid
and the gas. Therefore, a wetted pore immersed in a liquid draws the liquid up the capillary until
reaching equilibrium with the force of gravity. The equilibrium conditions can be expressed as:

2nrycosB=rPnhpg....(1)

Where:

r= radius of the capillary (or pore)

D= diameter of the capillary (or pore)

h= height of column of liquid

y= surface tension of liquid

p= density of liquid

B= contact angle between the liquid and capillary wall
g= acceleration due to gravity

and since pressure (P) = hpg, and D = 2r equation 1 becomes

2nrvcose=r2r[P.....(2)
P=4ycos8/D....(3)

THROUGH PORE _BLIND PORE

Y

CLOSED PORE *
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Therefore, the pressure required to empty pores of a certain diameter is inverse proportional to the pore throat size
and it is used to calculate the pore size accordingly equation 3, also known as the Young-Laplace formula.
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PARAMETERS MEASURED

In a typical CFP test a flow of pressurized gas is applied to the porous sample impregnated with the wetting liquid and the flow of gas through
the sample, as the liquid is displaced out of the porous network, is measured. The “wet curve” represents the measured gas flow against the
applied pressure.

Following the wet curve, the gas flow against the applied pressure on the dry sample (“dry curve”) is also measured. From data from the wet
curve, the dry curve and the “half-dry curve” (dividing the flow values of the dry curve by 2) information about the porous network can be
obtained.

pore diameter distribution
—

Measuring curves and resulting parameters in CFP
(w = wet curve, d = dry curve, d/2 = half-dry curve, FBP = largest pore,
MFP = mean flow pore, SP = smallest pore)

A full porometry test can provide information on:

- Bubble point
Maximum pore diameter

- Smallest pore size
Calculated at the pressure at which the dry curve meets the wet curve

- Mean flow pore diameter
Pore size at which 50 % of the total gas flow can be accounted (half the flow is through pores larger than this diameter)

- Gas permeability
In the same measurement it is possible to obtain the gas flow rate. If the material area and thickness are known, the gas permeability can also
be accounted.

- Cumulative filter flow [SUM]
It shows which percentage of the flow (at the Y-axis) has passed through pores with a size larger than the value at the corresponding point at
the X-axis. It is also known as filter efficiency.

- Differential filter flow [DIF]
It shows the percentage of flow (at the Y-axis), which has passed the pores with a corresponding size at the X-axis and the following size value
at the same axis. According to ASTM this graph shows the so called “pore size frequency”.

- Pore size flow distribution [CDIF]
It shows the flow distribution normalized per unit of change in size (flow changes are divided by size changes). Sometimes it is also referred
to as pore size distribution.
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OUR TECHNOLOGY: POROLUX™

Based on many years of experience in capillary flow porometry we have developed POROLUX™, a range of instruments for testing
membranes, filters, nonwovens, papers, hollow fibres and ceramics, amongst other. They are widely used to measure pore size distribution
and gas permeability with improved accuracy and reproducibility compared to other porometers in the market.

POROLUX 500
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There are two series of instruments, which are based on different measurement methods:

Control of the
pressure increase

Stability algorithms

Measurements

Advantages

Disadvantage

Key words

PRESSURE SCAN METHOD:
POROLUX™ 100 SERIES

With a single valve, which is continuously being opened
during the measurement

No

Immediate, continuous measurement of both pressure
and gas flow.

Pressure / bar

Y
Time / min’

The pressure increases at a constant rate, which can be
selected by the user.

Very suited for quality control work

Pressure regulation is sometimes not linear
over the entire pressure range (high P).

Speed and reproducibility

PRESSURE STEP/STABILITY METHOD:
POROLUX™ 1000 SERIES

With a cascaded pressure control set
up, using a specially designed needle valve

Yes, for pressure and gas flow

A data point is only recorded when the stability algorithms

(defined by the user) are met for both pressure and flow.

Pressure / bar

4
Time / min

The porometer detects when a pore empties at a certain
pressure and waits until all pores of the same diameter
have been completely emptied before accepting

a data point.

The most suitable for research and development work
Essential for samples with complex pore structures

Slower measurements

Precision and accuracy

Proudly represented by: Imi micromeritics®
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HARDWARE

The POROLUX™ porometers are state state-of-the-art and have the best technical specifications and quality. The products are made
in Germany and conform to EU-guidelines and relevant product safety directives and have uniformity in manufacturing (GMP - Good
Manufacturing Practice). All come equipped with all necessary hard- and software required for operation. There will be no need to later on
add extra pressure sensors and/or flow meters, thus expensive upgrades are avoided. Additional accessories and options are available to
give the user access to some advanced porometry options.

ACCURACY OF THE FLOW AND PRESSURE SENSORS

The highest accuracy in pressure and flow available in the market: 0.05 % FE.S.

AUTOMATIC SWITCH BETWEEN PRESSURE SENSORS AND FLOW SENSORS

The POROLUX™ porometers have multiple pressure and flow sensors for an optimum performance over the operating range. The switch
between pressure and flow sensors during a measurement is automatic depending on the values achieved in order to use the best sensor to
optimise the accuracy and resolution at every end (low and high) of the pressure range.

RESOLUTION PRESSURE AND FLOW SENSORS: 24 BIT

Resolution is defined as the ability to discern between differences: a high resolution system resolves small differences while a low resolution
one cannot distinguish small differences between two signals.

Speaking from the point of view of an instrument, resolution is understood as the smallest increment or step that can be achieved. In CFP the
only two parameters measured are the pressure applied and the gas flow through the sample so in order to determine the resolution
of a porometer we need to look at the resolution of the flow and pressure sensors.

A pressure or flow sensor gives an analogue signal that has to be converted into a series of digital values that we will call “steps”. The number
of steps depends on how good the converter is (“bit-number”) and it is 2 to the power x, where x is the bit number. For instance, a pressure
sensor in the range 0-35 bar that gives a voltage signal between 0-10V, so 3.5 mbar correspond to a signal of 1 mV. The resolution in voltage
is obtained by dividing the full scale of voltage (for example 10 V=10000 mV) by the number of steps. This is transduced into a resolution in
pressure by taking the voltage measured in one step and multiplying it by the factor that relates pressure and voltage.

16 bit 24 bit
Number of steps 65,536 16,777,216
Resolution of the voltage signal 0.15 mV/step 0.0005 mV/step
Resolution in pressure 0.525 mbar/step 0.00175 mbar/step

In conclusion, a 24 bit system has much better resolution because it differentiates smaller different analogue signals, which trans-
late into different pressure values. In a 16 bit system different analogue signals are transduced into the same pressure and this leads to a
certain error in the calculation of the pore sizes.
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SOFTWARE

The POROLUX™ porometers use a bespoken own developed software written in LabVIEW, the most sophisticated development suite and high
performing programming system for data acquisition and instrument control. The software allows intuitive selection of all analysis parameters,
and the customer can easily change the measurements settings to get additional insight in the pore structure:

Type of wetting fluid

Start and end pressure or maximum and minimum diameter (auto conversion, units: bar, psi, Pa)

Speed of pressure increase

Number of data points (maximum 400): improved resolution for the pore size distribution for a wide range of samples.
Sample diameter and thickness

Shape factor

Data analysis includes:

Comprehensive overview of all relevant results and input parameters
Wet, dry and half-dry graphics

Cumulative flow and pore size distribution graphics

Curve overlay

One button export to Excel, Word and pdf file

Quick report view via HTML with any browser

The user interface of the POROLUX™ software is very easy, user friendly and multilingual. The
software is available in English, German, Chinese, Russian, Spanish, Italian, Japanese and
French.

ADVANCED SERVICE MENU FACILITATES DIAGNOSIS AND SERVICE VIA INTERNET

UNIVERSALLY AVAILABLE PLC TECHNOLOGY (NATIONAL INSTRUMENTS)

The POROLUX™ has its own processor and independent runtime system (the measurement is
completely independent from Microsoft Windows), known as Programmable Logic Controller User interface language:

or PLC - a-‘ Enter activation code:

If during a measurement there is a data connection loss, the measurement and accumulation
of data continues and after reconnecting the PC, the PLC will deliver data to the computer.

Therefore, if there is any problem in the processor of the computer, the disturbances from the I
computer do not influence the acquisition of results.
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CALCULATED AND MEASURED FIRST BUBBLE POINT

One of the most important parameters measured by a porometer is the first bubble point or FBP. This point
corresponds to the largest pore(s) present inside the material. °e® °

Wet area

.09
The ASTM F-316 standard defines the FBP at the pressure at which the first continuous bubbles are detected. . ‘
This is based on the traditional approach of placing the sample in a housing with liquid placed on the top
side. Then a pressurised gas is applied under the sample and the pressure is gradually increased over time
and when a constant flow of rising bubbles is observed on the top side of the sample, it is assumed that the
gas pressure has reached bubble point. However, this is a visual and, therefore, subjective approach. When
do we consider that the first continuous bubbles
are detected? It differs significantly depending
on the person.

Increasing
Gas Pressure

o / For that reason the FBP can be defined at different flow rates, e.g. at 30, 50,
- 100 ml/min. So for a certain target flow the pressure required to achieve it is
/ mre used to calculate the pore size, using the Young-Laplace equation as previously
explained. Because with this approach there is already flow at the FBP, by
~ definition, this calculated FBP is always smaller than the real bubble point and
feeraos e thus the calculated FBP never represents the real opening of the largest pores.

Flow rate (/min)
o o o

~
A’ \\

e - There are multiple criteria to select the pressure to calculate the FBP. A
— POROLUX™ user has the choice to select among different calculation methods.

There is another, more accurate, approach for detecting the largest pore. It is the
so-called measured bubble point.

The fully wetted sample inside the sample chamber forms a closed
system. If we increase the pressure on the sample using a small,
constant flow of gas towards the sample chamber, as the volume

First bubble point is fixed, this constant flow will result in a linear rise of the pressure
;’:e‘j;“ﬂwrat“bwewm / above the sample. At the moment the first and largest pore is
Size for flow rate above 10 mifmin . opened, there will be a change in the linear pressure increase. This
change can be regarded as the true first bubble point of the material
and this pressure is used to obtain the pore size. This method to
measure the FBP shows an excellent accuracy and reproducibility.

Size at 5 ml/min flow
Size at 10 ml/min flow
Size at 30 ml/min flow

Size at 100 ml/min flow

] »

Pressure(bar) Small constant flows

Derivative
of pressure
(bar/min)

[

Time (min)
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THE PRESSURE SCAN SERIES

The POROLUX™ 100/100NW/100FM and 500 are gas liquid porometers based on the pressure scan method developed for the rapid measurement
of through-pores in materials such as filters, nonwovens, textiles, paper, membranes, hollow fibres, etc.

PRESSURE AND FLOW RATES RANGE

Starting from instruments that go up to 1.5 bar (22 psi), such as the POROLUX™ 100NW, up to 35 bar (500 psi), POROLUX™ 500. The maximum
flow rate can be 100 or 200 I/min depending on the model and the application. For details please see the table of specifications for each model.

PRESSURE SCAN SERIES PRODUCT OVERVIEW

PRODUCT OVERVIEW POROLUX™ 100 POROLUX™ 100NW POROLUX™ 100FM POROLUX™ 500

Max pressure 7 bar/100 psi 1.5 bar/22 psi 2.5 bar/36 psi 35 bar/500 psi

Min pore® 0.091 pm 0.427 pm 0.250 pm 13 nm

Max pore 500 um 500 um 500 um 500 um

Max flow 100 I/min 200 I/min 200 I/min 200 I/min

Pressure sensors 8 bar 2 bar 3 bar 0.5-5-50 bar

Switching of the pressure sensors Not applicable Not applicable Not applicable Automatic

Flow sensors 5-100 I/min 10-200 I/min 10-200 I/min 10-200 I/min

Switching of the flow sensors Automatic Automatic Automatic Automatic g

Accuracy of pressure and flow sensors 0.05 % E.S. 0.05 % E.S. 0.05 % E.S. 0.05 % E.S. E

Resolution of pressure and flow sensors 24 bit 24 bit 24 bit 24 bit E

Calculated FBP Yes Yes Yes Yes ‘z

Measured FBP No No No No %

™ Depending on the wetting fluid §
m
)
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THE PRESSURE STEP/STABILITY SERIES

The POROLUX™ 1000 series comprises research grade gas liquid porometers for the rapid measurement
of through-pores in porous materials based on the pressure step/stability method. The target pressure is
achieved by combining an inlet valve for the gas, which generates the initial pressure, and a specially designed
needle valve, which subsequently adjusts very precisely the pressure. The pressure and flow sensors will only
take a data point when the user defined stability algorithms are met for both pressure and flow. In this way,
the POROLUX™ 1000 detects the opening of a pore at a certain pressure and waits until all pores of the same
diameter are completely opened before accepting a data point. This results in very accurate measurement of
pore sizes and allows a calculation of the real pore size distribution.

PRESSURE AND FLOW RATES RANGE
Three instrument models are available, one of them optimised for low pressure applications up to 8 bar (116

psi) and two of them that operate up to 35 bar (500 psi). The maximum flow rate, depending on the model and
the application, can be 10, 100 or 200 I/min. For details please see the table of specifications for each model.

PRESSURE STEP/STABILITY SERIES PRODUCT OVERVIEW

PRODUCT OVERVIEW POROLUX™ 1000 POROLUX™ 1000LP
Max pressure 35 bar/500 psi 8 bar/116 psi
Min pore® 13 nm 80 nm

Max pore® 500 uym 500 uym

Max flow 200 I/min 100 I/min
Pressure sensors 5-50 bar 1-10 bar
Switching of pressure sensors Automatic Automatic
Flow sensors 10-200 I/min 5-100 I/min
Switching of flow sensors Automatic Automatic
Accuracy of pressure and flow sensors 0.05 % F.S. 0.05 % F.S.
Resolution of pressure and flow sensors 24 bit 24 bit

FBP regulator 5-30 ml/min 5-30 ml/min
Measured FBP Yes Yes
Calculated FBP Yes Yes

) Depending on the wetting fluid

POROLUX™ 1000LF
35 bar/500 psi
13 nm

500 pm

10 I/min

5-50 bar
Automatic
0,5-10 I/min
Automatic
0.05 % E.S.
24 bit

5-30 ml/min
Yes

Yes



ADVANCED LIQUID PERMEABILITY OPTION (LIQ1000)

The liquid permeability extension for the POROLUX™ 1000 performs a fully automatic measurement of the flow of liquid through a membrane
or filter at a predefined pressure. The liquid is collected in a receptacle and the weight recorded by the balance is automatically transferred to
the operating software, which calculates the liquid permeability. This method is easy, user friendly, very accurate and is strongly recommended
when a lot of liquid permeability measurements are envisaged.

The advanced liquid permeability extension consists of:
- A hardware extension (LIQ1000BAL): includes the liquid tank, an external sample holder, tubing and connections and a balance.
- A software extension (SWLIQ1000).

SPECIFICATIONS

- Operating pressure up to 6 bar (a 10 bar vessel is also optionally available)

- Liquid tank capacity: maximum filling level 6 liter

- Maximum test time 3600 sec

- Sample holder: standard 25 mm diameter, maximum 3 mm thickness. Other standard sizes
(13 and 47 mm diameter, up to 10 mm sample thickness) and custom-made sample holders
available upon request, please contact us.

- Membrane test cell made of stainless steel

- Liquid tank made of stainless steel

- Includes a balance automatically connected to the operating PC. Balance range: 0.05-8.2 kg.

MEASUREMENTS
The liquid tank is filled in with the testing media and it is connected to the -
POROLUX™ 1000 using an extension hose. On the liquid side, an external o
sample holder is connected to the reservoir and the drain is led into a glass g 121 §
beaker. : =
1. m
The user defines the time that a chosen pressure has to be maintained and P ;
during this time the liquid flow through the sample will be determined by & &
measuring the weight of the liquid that went through the sample on a balance. “ 2 s 7 wWo 15 10 s 20 a5 2% 8
This weight increase will be recorded by the POROLUX™ 1000 software. e 5
(=]
0
. . . . . s Specific mass flow (g/min/cmA2) Permeability (udarcy) Pressure (bar) Flow =]
The equipment is deS|gn.ed to wor!< with water as test med|a._ The addition (_)f — L 866 —r %572 0,0055 5
solutes may affect certain properties of water, such as density and dynamic 24,2 1892 26,09 2,965 0,006 )
viscosity, which are relevant for the permeability. 36,2 1,808 15,38 4,965| 0,005
48,6 1,831 15,59 4,960 0,0054
60,6 1,842 15,68 4.961 0.,0055

Proudly represented by: Imi miCI‘DmEI‘itiCS®




SAMPLE HOLDERS

STANDARD SAMPLE HOLDERS

N

All POROLUX™ porometers come with a 25mm sample holder. Other standard sample holders ' > \ \ \\ ﬁ
have a diameter of 13 or 47 mm. Pag, ' T

la )
POROMETER can create costumer specific designs for special samples: thick samples, large S/ ‘ r ‘
diameter samples, assembled filter-setups, etc. Please contact us for details and price. U g
UNIVERSAL SAMPLE HOLDER FOR MULTIPLE SAMPLE DIAMETERS AND THICKNESS — A i .
- Universal sample holder with inserts for samples of 5, 10, 20, 30 and 40 mm diameter Y /
- Compatible with samples of thickness up to 10 mm S I/
- Maximum pressure: 10 bar \

HOLLOW FIBRE AND TUBULAR SAMPLE HOLDER (SHHF)

The characterisation of the pore distribution of hollow fibres and tubes requires relatively high /
pressures and a limiting factor is often the burst pressure of the hollow fibre. Therefore, safety W7
is often as concern.

We have developed a stainless steel sample holder in which one or more hollow fibres can
easily be glued. With this sample holder very reproducible results can be obtained.

| .
¥ o I
A_L_lnmuh;i

"

-
7

The pressure can be applied from the outside to the inside or vice versa
Maximum pressure: 35 bar*

Includes replaceable O-rings

Resistant to silicone and epoxy glues

Easy cleaning of the assembly

*This is the maximum pressure that the hollow sample holder can withstand. The maximum pressure allowed in each experiment will depend
on the mechanical resistance of the hollow fibre.

IN-PLANE POROMETRY SAMPLE HOLDER
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Special parts and accessories to carry out in-plane porometry measurements. Only available for 47mm sample holders.
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APPLICATIONS

MEMBRANES

Gas Liquid Porometry (GLP) can be applied to the characterisation
of polymeric and ceramic membranes for micro and ultra-filtration
applications with pore sizes ranging from 500 pm down to 15 nm.
Flat sheet, tubular and hollow fibres can be measured by using an
appropriate sample holder. The figure on the right shows the wet, dry
and half dry curves of a full porometry test of a flat sheet commercial
polymeric membrane used in water treatment.

Different types of membranes can be easily measured, from materials and
structures with very narrow to wider pore size flow distributions:

Black: flat sheet ultrafiltration polysulfone membrane.

Grey blue: flat sheet battery separator.

Red: flat sheet PAN membrane porous support for gas separation membranes.

Green: hollow fibre commercial polymeric membrane.

Purple: flat sheet polycarbonate nuclepore filter.

Yellow: flat sheet polycarbonate commercial polymeric track-etched membrane.
Blue: flat sheet cellulose acetate commercial polymeric membrane for microfiltration.

Percent flow
N
o
1

i
1 2.0957

>
x
=
w
=
[=]
@
(=]
a
=]
=)
(=4
=
%)
=4
[T}
x
w
=
w
=
o
x
(=]
a

Diameter (um)

Proudly represented by: EI micromeriti‘:s@




NONWOVENS

GLP measurements of melt blown and spun bound materials, were carried out by using a POROLUX™ 100NW
porometer. The POROLUX™ 100NW is specially designed for nonwoven characterisation and it is based on the
pressure scan method. The method is fast and typically generates very reproducible results, which makes the
POROLUX™ 100NW very suited for quality control.

PAPER

The POROLUX™ 100 has been optimised for the pressure range between 1-5 bar (0.64 pm-0.128 ym) and it is
specially indicated for paper testing. Different paper types (printing paper, cigarette, etc.) have been characterised
with a POROLUX™ 100.

HOLLOW FIBRES

The characterisation of hollow bre membranes by capillary ow porometry can be challenging, given the fact that
the samples might burst or collapse under pressure. The POROLUX™ 1000 has an specially designed Sample
Holder for Hollow Fibres (SHHF) which permits attaching the hollow bres in two di erent ways, depending on
the direction of the gas ow (inside-out or outside-in). The bottom connector parts with di erent bore diameters
are available, for measuring is possible to measure bres of variable diameter.

BATTERY SEPARATORS

The structure and properties of the separator are very important because they affect the battery performance
(energy and power density, cycle life and safety) to great extent. Therefore, an accurate characterisation of the
pore size distribution and the permeability of the separator is fundamental to understand how it works and to
identify routes of improvement. This is how our POROLUX™ 1000 porometer can help.

POROUS ROCKS

GLP has proven to be a promising and environmentally friendly alternative to mercury injection porosimetry for
petrophysics applications. It permits obtaining several parameters and information with good accuracy and
reproducibility in one individual and fast measurement, reducing the measuring time from several hours to
minutes. The POROLUX™ 1000 has been used successfully to measure flow relevant parameters of cretaceous
sandstones.
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I Liquid Liquid Porometry

The POROLIQ™ 1000 is a Liquid Liquid Porometer (LLP). This rapid, precise method employed by
the POROLIQ™ 1000 allows for testing of pore size down to 2nm and, compared to other techniques,
uses lower pressures for characterisation of traditional micro-, nano-porous materials.

HOW DOES THE POROLIQ™ 1000 WORK?

It is the first LLP equipment based on a
pressure driven concept, which guarantees
the maximum accuracy, especially when
measuring pore sizes in the submicron range.

A measurement consists first of complete
saturation of the porous membrane with a
wetting liquid. The subsequent displacement
of the wetting liquid from the pores is achieved
by a second, immiscible liquid (displacement liquid). The pressure (P) required to expel the wetting
liquid out of the pore depends on its diameter (D) as expressed by the Young-Laplace equation
P=4*y*cos 6/D , where Yy is the interfacial tension betwen the wetting and displacement liquid. Typical
interfacial tension values lie between 0.35 and 4 mN/m. This allows pores as small as 2 nm to be
probed or, in comparison to traditional gas liquid porometry, for the use of more moderate pressures
to test traditional submicron pore size ranges.

Wetting liquid

By measuring the flow rate of liquid thorugh the sample, a complete pore size distribution can be
obtained.

THE MOST ACCURATE LLP ON THE MARKET

— Based on the pressure step/stability method: a data point is only recorded when the user-defined stability algorithms are met for both
pressure and flow.

— Detects the opening of a pore at a certain pressure and waits until all pores of the same diameter are completely opened before accepting
a data point.

— The POROLIQ™ 1000AQ uses a combination of three ultrasensitive liquid flow sensors to measure exactly and accurately flow rates from
0.16 pl/min (to detect the displacement of wetting liquid out of the pores from the very beginning).

— ldeal for full characterization of hollow fibers at low pressures.
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PARAMETERS MEASURED

Pore size flow distribution
Total pore number

Total pore area (% and pm?)
Liquid permeability

— First Flow Point (FFP) size,flow and pressure
— Mean Flow Pore (MFP) size and pressure

— Smallest Pore Size (SP) pressure and number
— Mean Pore Diameter (MPD) and pressure

— Cumulative flow distribution

SPECIFICATIONS

Measuring principle
Max. Pressure
Measurement range
Flow range

Sample holders

Special sample holders
Pressure sensors

Displacement liquid

Automatic switch between the pressure sensors and the flow meters during a measurement

POROLIQ™ 1000AQ
Pressure driven

40 bar

0.3um -2 nm

0.16 pl =10 ml/min

Flat sheet 25mm diameter
Hollow fibre

Available upon request
50 bar

Water

POROLIQ™ 1000ML
Pressure driven

40 bar

1pm-2nm

1 pl—10 ml/min

Flat sheet 25mm diameter
Hollow fibre

Available upon request
50 bar

Multiple liquids

— The best sensor is automatically selected to optimise the accuracy and resolution in the full pressure and flow range

OPERATING SOFTWARE

— LabVIEW™ software for data acquisition and instrument control with intuitive selection of all analysis parameters

— Universally available PLC technology (National Instruments) with own runtime system
— Easy export of results to Excel, Word and pdf file

— Windows compatible

— Advanced service menu facilitates diagnosis and service via Internet

Proudly represented by: EI micromeritics®
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Some of our customers

O0-BASF poxter @BEKAERT

We create chemistry

E=====EE /CS\

~—

Domtar

_
#BRITA -

Celanese

PLASTI C S had™

4 Donaldson. Drﬁger cDSM dyson E-T-N @ evonik

Powering Business Worldwide

A 4
= FRESENIUS
= Fraunhofer " MEDICAL CARE

Fayoum University

wn
o
w
=
o
=
wn
2
(%]
o
2
o
L
o
w
=
o
wn
o
w
=
w
=
[=]
o
o
o

HAW Hamburg Hengg| °  HYDROGENICS  Imperial College

London




TAG MAHLE

The University of Manchester
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For further information contact:

pahtlculate
Systems

a division of micromeritics

Particulate Systems

4356 Communications Drive
Norcross, GA 30092

Phone: 770-662-3636

E-mail: info@micromeritics.com

www.particulatesystems.com





