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CAPILLARY FLOW POROMETRY

Characterization of through-pores
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Overview

1.) Method

2.) Sample Preparation

3.) Analysis

4.) Calculation

5.) Instruments
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Method

1.) Method – Capillary Flow 
Porometry

 Step 1: Filling of all accessible pores with an ideally
wetting liquid (contact angle near 0°, small surface
tension)
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1.) Method – Capillary Flow 
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 Step 1: Filling of all accessible pores with an ideally 
wetting liquid (contact angle near 0°, small surface 
tension)

 Step 2: Displacements / Extrusion of the wetting
liquid by application of pressure on one side of the
porous material, while measuring flow vs. Applied 
pressure (wet curve)
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Method

1.) Method – Capillary Flow 
Porometry

 Step 1: Filling of all accessible pores with an ideally 
wetting liquid (contact angle near 0°, small surface 
tension)

 Step 2: Displacements / Extrusion of the wetting
liquid by application of pressure on one side of the
porous material, while measuring flow vs. Applied 
pressure (wet curve)

 Step 3: After recording gas flow vs. applied
pressure, run is repeated without wetting the
sample (dry curve)
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Method

1.) Method – Gas / Liquid 
Permeability

 Increasing Pressure and observing flow rates

 Usually done with pure gases (such as Nitrogen, 
Oxygen, etc.) or liquids (such as Water, Alcohols, 
etc.)

 Special application for vapors

 Usually used in Textile and Filtration industry
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Method

1.) Method – Liquid-Liquid 
Porometry

 Pore sizes below 18 nm cannot be measured with 
classic CFP-technique due to pressures required in 
excess of 500 PSI

 Mainly due to surface tension of the wetting liquid

 Use of a second liquid instead of gas to exert 
pressure on the sample can lower the surface 
tension considerably

 Standard application Galwick + Isopropanol 
Surface tension of 4.6 dyn/cm as opposed to 15.9 
dyn/cm with Galwick + Air

 Allows for the characterization of pores between 
0.3 µm and 2 nm
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Sample preparation

2.) Sample Preparation
 Step 1: Mounting the sample on a holder

 Standard size: 25mm diameter

 Clamp-on holder work up to 15 PSI and require
no sample cutting

 Frazier-Test requires no cutting (permeability
measurement at 1.0029 psia)



www. 3P-instruments.com info@3P-instruments.com Dispersionen Poren

Sample Preparation

2.) Sample Preparation
 Step 1: Mounting the sample on a holder

 Standard size: 25mm diameter

 Clamp-on holder work up to 15 PSI and require
no sample cutting

 Frazier-Test requires no cutting (permeability
measurement at 1.0029 psia)

 Step 2: Immerse sample in wetting liquid

 Can be done after sample is placed in holder

 Can be done through the instruments bulkhead

 Standard media Galwick or Silwick (15,9 and
20,1 dyn/cm surface tension respectively)

 Potentially any other liquid can be used
(Software supports user entered data)
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Analysis

3.) Analysis
 Step 1: Programming

 Set pressure range (0 to 500 PSI)

 Select Analysis Type (Wet-Dry, Dry-Wet, Wet-
Dry simulated, Microflow, Frazier, etc.)

 Instrument can be used in manual mode
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Analysis

3.) Analysis
 Step 1: Programming

 Set pressure range (0 to 500 PSI)

 Select Analysis Type (Wet-Dry, Dry-Wet, Wet-
Dry simulated, Microflow, Frazier, etc.)

 Instrument can be used in manual mode

 Step 2: Fully Automated Operation

 Bubble-Point determination and MicroFlow
measured by pressure regulator

 Wet/Dry-curve measured by flow sensor

 Microflow determination by pressure regulator
behind the sample



www. 3P-instruments.com info@3P-instruments.com Dispersionen Poren

Calculation

4.) Calculations
 Step 1: Select desired results

 Bubble-Point, Gurley, Frazier, etc.

 Data file, .pdf, Excel, printout, etc.

 If necessary, data can be adjusted by hand via 
editor tool for correction of bubble-point or
Mean-Pore-Size according to chemical/physical
expertise
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Auswertung

4.) Calculations
 Step 1: Select desired results

 Bubble-Point, Gurley, Frazier, etc.

 Data file, .pdf, Excel, printout, etc.

 If necessary, data can be adjusted by hand via 
editor tool for correction of bubble-point or
Mean-Pore-Size according to chemical/physical
expertise

 Step 2: Calculation with Software module CapRep

 Can be used stand-alone without the
instrument or in conjunction with the operator
software CapWin

 Single graphics and sheets can be altered or
voided in order to customize personally
preferred reports
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Instruments

5.) Geräteversionen

 Pressure ranges:

 From max. 100 PSI bis 500 PSI

 Flow meters:

 5 different types between 0.1 l/min to 200 l/min. (free choice)
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Auxiliaries: Membrane-Manufacturing-Station


