
   
  

 

 

 
 

3M Separation and Purification Sciences Division 

3M™ LifeASSURE™ EPF Series   
Filter Cartridge Integrity  Testing 
Introduction 
Integrity  testing is the end user’s method of confirming the structural integrity of a membrane filter before and after use. It is a 
nondestructive testing that has been correlated to membrane retention and validates the performance of  the filter cartridge. 

The following procedures provide the instructions for integrity  testing 3M™ LifeASSURE™ EPF Series 10" filter cartridges. Contact  
3M Technical Service for details on how  to integrity  test other cartridge configurations. 

Background 
According to Fick’s Law of Diffusion, when a differential gas pressure exists across a wetted membrane, the gas molecules will 
“diffuse” through the wetting fluid filling the pores of the membrane. The rate of passage is proportional to the solubility of the gas in 
the wetting fluid, the surface tension of the wetting fluid, the differential pressure, the thickness of the membrane, and the surface 
area of the membrane. 

Product Test Pressure PSIG (bar) Maximum Allowable Diffusion (cc/min) 

EPF004 35 (2.41) 25 

EPF020 35 (2.41) 51 

• To reduce the risks associated with chemical exposure which, if not avoided, could result in minor or moderate injury:
–  Always use appropriate personal protective equipment (PPE), including eye and face protection, protective gloves during filter 

change out and startup.
– Do not use a cartridge that has been damaged or has damaged components.
– Do not modify  the cartridge or its components.

• To reduce the risks associated with environmental contamination which, if not avoided, could result in minor or moderate injury: 
–  At the end of usable life, dispose of cartridge in accordance with applicable local, state, and federal regulations or laws.

 CAUTION 

• To reduce the risk associated with personal injury due to system failure:
– Depressurize  the system prior  to installation and prior  to removal.

 WARNING 



   

    
 

 

 
 
 
 
 

 

Test Method — Pressure Hold Test 

1. Definition

A variation of the Forward Flow Integrity Test (FFIT) is the Pressure Hold Test (PHT). Instead of measuring the diffusion rate of gas 
across the membrane, the PHT uses a sensitive pressure gauge to measure the decay of pressure in a closed volume on the upstream 
side of the membrane as the gas diffuses through the membrane. PHT values are dependent on the volume of the specific filter 
housing employed, less the volume of the installed cartridges. Therefore, they must be determined on a case by case basis. Please 
contact 3M Purification Inc. for assistance, if necessary. 

The 3M™  101 Series Automated Integrity  Tester  can be used to perform a PHT. When using the 3M 101 Series unit, follow  the installation  
instructions for connecting the unit to the upstream valve as shown in Figure 1. Consult the appropriate 3M Purification Inc. literature 
for  the test pressure and PHT  value for  the filter cartridge to be used or calculate the maximum allowable value using the following 
equation. Program these values into the 3M 101 Series Automated Integrity  Tester  when requested during the test set-up. 

The following equation can be used to calculate the PHT value: 

ΔP=D(Pa)T/Vhsg 

D = Manufacturer’s maximum allowable diffusion rate for all the installed filters in cc/min (see FFIT specifications) 
T = Time (typically 3 minutes) 
Pa = Atmospheric pressure 
Vhsg = Upstream housing volume (cc) less the volume occupied by  the cartridge(s) 
ΔP = Allowable pressure loss 

2. Procedure (Manual Testing — Figure 1)
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• To reduce the risk associated with exposure to contaminants:
–  Always use appropriate personal protective equipment (PPE) when installing, operating or changing the product as per  your 

standard operating procedure.
– Ensure that inlet/outlet valves are closed and all system pressure has been relieved prior  to opening the system to atmosphere.

 CAUTION 

• To reduce the risk associated with burn or system burst related injuries:
– Do not exceed maximum operating pressure or  temperature limits described on the vessel dataplate.

 WARNING 

Figure 1. Schematic of the Manual PHT. 



 

 

 

 

  

A. Configure the system as shown in Figure 1. 

B. Install  the filter in the housing and flow  wetting fluid (25% / 75% TBA — Tertiary butyl alcohol / water, or 60%/40% IPA (v/v) @ 20 °C  
through the filter at a rate of approximately 1 gpm/10" cartridge for a minimum of 2 minutes. 

C. Close  inlet V1 and outlet valve V6 to isolate the housing. Drain all the wetting fluid from the upstream side of  the filter  by  positioning  
V5 to direct flow  to drain. Adjust the pressure regulator  to deliver 3–5 psig of air or nitrogen (DO NOT USE CO2). Slowly open V3. 
Close V3 when wetting fluid discharge is no longer evident. 

D. D isconnect the wetting fluid supply line and allow  the wetting fluid to drain from the housing. Leave V5 or  V6 open to atmosphere. 

E.  Open V3 and slowly adjust the pressure regulator  to pressurize the system to the specified PHT pressure value and allow  the system  
to equilibrate for a maximum of  two minutes.  

F. Using a stopwatch, measure the pressure decay  for 3 minutes. Calculate the pressure decay over  the 3 minute period in psi/min. 

G.  When the test is complete, compare the measured Pressure Hold value against the acceptable pressure hold value for  the filter  
cartridge under  test. 

H. A fter  the test is complete, flush the wetting fluid from the assembly  with clean, filtered water and drain the wetting fluid from 
the housing or adjust the pressure regulator  to deliver 3–5 psig of air or nitrogen. Slowly open V3. Close V3 when wetting fluid 
discharge is no longer evident. Dry  the cartridge before placing the cartridge in service. 

I.  If  the pressure decay is higher  than the specification, consider  the following questions and re-test if necessary:  
– Was the filter completely  wetted? 
– Was the correct pore size filter installed? 
– Was the temperature of  the wetting fluid and filter ambient? 
– Was the stabilization time adequate? 
– Was the test time adequate? 
– Was the filter seated correctly in the housing and were the O-rings undamaged? 
– Are there any leaks on the upstream side of  the filter?

3. Procedure (Automated Test — Figure 2)

• To reduce the risk associated with exposure to contaminants:
– Alw ays use appropriate personal protective equipment (PPE) when installing, operating or changing the product as per  your 

standard operating procedure.
– E nsure that inlet/outlet valves are closed and all system pressure has been relieved prior  to opening the system to atmosphere.

 CAUTION 

• To reduce the risk associated with burn or system burst related injuries:
 – Do not exceed maximum operating pressure or  temperature limits described on the vessel dataplate.

 WARNING 
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Figure 2. PHT (Automated Method). 



 
 

   
  

   
 

   
     

 
    

     
 

      
   

  

      
    

 

A. Configure the system as shown in Figure 2. 

B. Install  the filter in the housing, close all valves except V1, V4, and V6, and flow  wetting fluid (25% / 75% TBA — Tertiary butyl 
alcohol/water, or 60% / 40% IPA (v/v) @ 20 °C) through the filter at a rate of approximately 1 gpm/10" cartridge for a minimum 
of 2 minutes. Initially, leave V4 partially open until the housing is completely  vented out by observing bubble free liquid discharge 
then close V4 until the flow is complete. 

C. Close  inlet V1 and outlet valve V6 to isolate the housing. Drain all the wetting fluid from the upstream side of  the filter  by  positioning  
V5 to direct flow  to drain. Adjust the pressure regulator  to deliver 3–5 psig of air or nitrogen (DO NOT USE CO2). Slowly open V3. 
Close V3 when wetting fluid discharge is no longer evident. 

D.  Disconnect the wetting fluid supply line and allow  the wetting fluid to drain from the housing. Leave V5 or  V6 open to atmosphere. 

E.  Close V1 and connect the 3M™ 101 Series Automated Integrity  Tester at V3 and initiate the PHT protocol. Close the housing 
inlet valve V1 and connect the 3M 101 Series Automated Integrity  Tester at V3 and initiate the automated FFIT protocol. When 
prompted, program a stabilization time of 2 minutes and a test time of 3 minutes. 

F. W hen the test is complete, compare the measured Pressure Hold value against the acceptable limit for  the filter cartridge under  test. 

G. A fter  the test is complete, flush the wetting fluid from the assembly  with clean, filtered water and drain the water  from the housing.  
Slowly open V3. Close V3 when wetting fluid discharge is no longer evident. Dry  the cartridge before placing the cartridge in service. 

H. D isconnect the 3M 101 Series Automated Integrity  Tester  from the housing. 

I. I f  the pressure decay is higher  than the specification, consider  the following questions and re-test if necessary:  
– Was the filter completely  wetted? 
– Was the correct pore size filter installed? 
– Was the temperature of  the wetting fluid and filter ambient? 
– Was the stabilization time adequate? 
– Was the test time adequate? 
– Was the filter seated correctly in the housing and were the O-rings undamaged? 
– Are there any leaks on the upstream side of  the filter?

Technical Information 

The technical information, guidance, and other statements contained in this document or otherwise provided by 3M are based upon records, tests, 
or experience that 3M believes to be reliable, but the accuracy, completeness, and representative nature of such information is not guaranteed. Such 
information is intended for people with knowledge and technical skills sufficient to assess and apply their own informed judgment to the information. 
No license under any 3M or third party intellectual property rights is granted or implied with this information. 

Product Selection and Use 

Many factors beyond 3M’s control and uniquely within user’s knowledge and control can affect the use and performance of a 3M product in a 
particular application. As a result, customer is solely responsible for evaluating the product and determining whether it is appropriate and suitable 
for customer’s application, including conducting a workplace hazard assessment and reviewing all applicable regulations and standards (e.g., OSHA, 
ANSI, etc.). Failure to properly evaluate, select, and use a 3M product and appropriate safety products, or to meet all applicable safety regulations, 
may result in injury, sickness, death, and/or harm to property. 

Warranty, Limited Remedy, and Disclaimer 

Unless a different warranty is specifically stated on the applicable 3M product packaging or product literature (in which case such warranty governs), 3M 
warrants that each 3M product meets the applicable 3M product specification at the time 3M ships the product. 3M MAKES NO OTHER WARRANTIES 
OR CONDITIONS, EXPRESS OR IMPLIED, INCLUDING, BUT NOT LIMITED TO, ANY IMPLIED WARRANTY OR CONDITION OF MERCHANTABILITY, 
FITNESS FOR A PARTICULAR PURPOSE, OR ARISING OUT OF A COURSE OF DEALING, CUSTOM, OR USAGE OF TRADE. If a 3M product does not 
conform to this warranty, then the sole and exclusive remedy is, at 3M’s option, replacement of the 3M product or refund of the purchase price. 

Limitation of Liability 

Except for the limited remedy stated above, and except to the extent prohibited by law, 3M will not be liable for any loss or damage arising from 
or related to the 3M product, whether direct, indirect, special, incidental, or consequential (including, but not limited to, lost profits or business 
opportunity), regardless of the legal or equitable theory asserted, including, but not limited to, warranty, contract, negligence, or strict liability. 

3M Purification Inc. 
3M Separation and Purification Sciences Division 
400 Research Parkway  
Meriden, CT 06450 USA 

Phone  1-800-243-6894  
1-203-237-5541  

Web 3MPurification.com 

Your local distributor: 

3M and LifeASSURE are trademarks of 3M Company.  
©2019 3M Company. All rights reserved. Please recycle. Printed in U.S.A.
70201600296 REV0319

http://3MPurification.com
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