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The D6701 method allows for precise control of 
temperature and RH, eliminating the variations that are 
present with the E96 method. Because of this, the results 
are more accurate and reproducible. 

Introduction
Polymer non-woven and other porous polymer membranes 
play a major role in medical device packaging and personal 
protection equipment . They are also widely used in consumer 
goods and other industrial applications that need to breath, 
yet block, particles and liquid droplets . These unique materials 
are designed to allow moisture to transmit through at relatively 
high rates but block liquid or droplets of water from passing 
through it . There are two ASTM methods available to measure 
the WVTR for these high permeable materials: One is ASTM  
E96 – the traditional gravimetric (cup test) method, and ASTM 
D6701 – the instrumental method using an RH sensor, modified 
inverted cup and guard film concept . This white paper explains 
the difference between these two methods and discusses which 
test method will provide better WVTR test results on polymer 
non-woven and porous membrane films .

ASTM E96
ASTM E96, also called the gravimetric or cup method, is a common 
method used to determine the water vapor transmission rate 
(WVTR) of high transmitting plastic barrier or non-woven 
materials . 

The cup method (Fig 1 .) involves placing a test material on top 
of a dish filled either with water (to test the WVTR going out of 
the dish) or a desiccant (to test the WVTR going into the dish) . 
The test dish is weighed before being placed in an environmental 
chamber, and then weighed periodically until it reaches 
equilibrium .

E96 is highly labor intensive and generally provides poor in-
lab repeatability and reproducibility between labs, due to 
the challenges in accurately controlling RH and container 
temperatures, as well as human errors involved in the test method . 
Additionally, taking the test dishes out of the environmental 
chamber for weighing causes fluctuations that will influence 
the results . For these reasons, the results of cup testing are 
not always reproducible and often do not provide the desired  
level of accuracy . Through round-robin testing, ASTM has 
reported that the E96 method has a 20% lab-to-lab variability . 
This will make it very challenging for manufacturers to produce 
accurate and repeatable results .

Another drawback is the air gap between the test sample and the 
water or desiccant used in the cup method acts as a barrier itself 
(Fig 2 .) . The larger the air gap, the less water vapor will permeate 
through it . The driving force issue becomes significant with high 
transmitters because high amounts of water vapor are leaving 
through the test sample . These factors must be accounted for 
when measuring a material with very high WVTR .

Test Time 2 – 10+ Days

90% RH 100˚ F

0% RH

Fig 1.  ASTM E96 Cup Test

Fig 2. Air gap when testing porous materials



WHITE PAPER

3

SOLUTION WITH 
ASTM D6701 METHOD

ASTM D6701
A more effective and user-friendly method of measuring WVTR 
in high transmitting materials is ASTM D6701 (Fig 3 .) with RH 
sensor . It is an instrumental method with the modified inverted 
cup and guard film concept, so that it eliminates the air gap issue 
completely . The unique design allows measurement of True 
Permeation through the samples that reflect real-life situations 
for high transmitter moisture barriers .  

The only instrument complying to ASTM D6701 is the MOCON 
PERMATRAN-W 101K (Fig . 4) . By measuring moisture concentration, 
carrier gas flow and temperature, it measures WVTR between 500 
and 100,000 g/(m2 • day) and involves far less time and labor than 
the cup method . Up to six samples can be tested simultaneously, 
instead of just one sample as in the cup method .

The samples are placed inside a test chamber . One half of the 
chamber is purged with a carrier gas (usually N2), then water 
vapor is introduced to the other side and the chamber . The 
instrument takes measurements of the WVTR until it reaches 
equilibrium . When using MOCON PERMATRAN-W 101K, the entire 
testing process is automated, eliminating the need for manual 
measurements and WVTR calculation, allowing for less user error 
and greater lab to lab reproducibility .
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Fig 3. ASTM D6701 Inverted Cup with Guard Film Concept

Fig 4. MOCON PERMATRAN-W 101K is ASTM D6701 compliant
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Comparison
When using MOCON PERMATRAN-W 101K, the entire testing  
process is automated, eliminating the need for manual 
measurements and WVTR calculation, allowing for less user error 
and greater lab to lab reproducibility .

The D6701 method also allows for precise control of temperature 
and RH, eliminating the variations that are present with the 
E96 method . Because of this, the results are more accurate and 
reproducible .

The following table lists the feature comparison of the two  
WVTR methods

Table 3. Method comparison

ASTM Method ASTM E96 ASTM D6701

Sensor Type Gravimetric 
(Balance)

RH sensor

WVTR level Up to 2627 Ref .3  
g/(m2 • day)

500-100,000  
g/(m2 • day)

Repeatability >10% +/- 1%

Complete WVTR test for 6 samples 24 hours 3-4 hour

Affected by Ambient Temperature? Yes No

Six samples tested together No Yes

Fast Turn-around No Yes

Human errors involved Yes No

Labor intensive Yes No

Conclusion
Measuring WVTR of high permeable polymer membranes 
and non-wovens, the D6701 method is more accurate and 
reliable, making it a more effective test method for this type of  
applications .

For more information on these test methods, contact your 
AMETEK MOCON representative .
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ASTM D6701 IS THE BEST METHOD 
TO TEST HIGH PERMEABLE AND 
NON-WOVENS


