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PLEASE NOTE: A TAPPI Useful Method (UM) is a document written to describe a test, procedure, or practice which may be 
proposed by a Working Group of no fewer than three TAPPI members not employed by the same organization and written in the 
same general style as a TAPPI Standard Test Method, but with the inclusion or exclusion of certain sections as deemed appropriate 
by the Working Group, and with minimum precision requirements that may be expanded at the discretion of the Working Group. 
A UM is written with no less attention to proper use of the language to describe the procedure using essentially the same elements of 
a TAPPI Standard Test Method, but in a less rigorous manner. TAPPI Useful Methods do not receive the same review through a 
rigorous process of openness, voluntary review, and consensus as do the TAPPI Standard Test Methods, and as such, are not 
intended to be used as referee methods as the TAPPI Standard Test Methods are.  

 
 Approved by a Working Group of TAPPI in accordance with the Useful Method Guidelines 
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CAUTION: 
This method may include safety precautions which are believed to be appropriate at the time of publication of the method. The intent of these is 
to alert the user of the method to safety issues related to such use. The user is responsible for determining that the safety precautions are complete 
and are appropriate to their use of the method, and for ensuring that suitable safety practices have not changed since publication of the method. 
This method may require the use, disposal, or both, of chemicals which may present serious health hazards to humans. Procedures for the 
handling of such substances are set forth on Material Safety Data Sheets which must be developed by all manufacturers and importers of 
potentially hazardous chemicals and maintained by all distributors of potentially hazardous chemicals. Prior to the use of this method, the user 
must determine whether any of the chemicals to be used or disposed of are potentially hazardous and, if so, must follow strictly the procedures 
specified by both the manufacturer, as well as local, state, and federal authorities for safe use and disposal of these chemicals. 
 
 

Water vapor permeability of sheet materials  
at -18°C (0°F) 
 
 
Scope and significance
 

This method is for the determination of water vapor permeability of paper, paperboard, and flexible 
packaging materials under storage conditions at -18°C (0°F). It is generally suitable for sheet materials up to 125 μm 
(5 mils) thick. The method has been developed because of increased emphasis on frozen-food production, and 
because no existing procedure gives results which correlate with those at -18°C. [TAPPI T 448 “Water Vapor 
Transmission Rate of Sheet Materials at Standard Temperature and Humidity” is suitable at temperatures of 23°C 
(73°F) and 50% relative humidity, and TAPPI T 464 “ Gravimetric Determination of Water Vapor Transmission 
Rate of Sheet Materials at High Temperature and Humidity” applies at 38°C (100°F) and 90% RH.] 

In general, packaging materials used for storage at -18°C should be capable of protection against an 
appreciable loss of moisture for periods up to 1 or 2 years. The final selection of materials for such storage is 
probably best done by actual package storage tests for the full length of time required. This method is a simplified 
and rapid method which has been shown to give results indicative of behavior during long-term storage. Many of the 
packaging materials are based on cellulose, including paper, paperboard, cellophane, and glassine. The time required 
for these materials to reach moisture equilibrium when exposed at -18°C may be several weeks or months. The 
assumption is made in this procedure that equilibrium is reached, for practical purposes, in the 7-day initial 
conditioning period. 
 
Safety precautions 
 

There are no additional safety precautions for this method. 
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UM 573  Water vapor permeability of sheet materials at -18°C (0°F) / 2 

 
Definition 
 

The rate of water vapor permeability of a sheet at -18°C is the weight of water vapor transmitted per unit of 
area per unit of time under constant conditions of water vapor pressure differential. In this procedure, this is reported 
as grams of water per square meter per 24 hours at -18°C, and at a relative humidity in equilibrium with cracked ice 
on one side of the membrane and a relative humidity in equilibrium with calcium chloride on the other. 
 
Apparatus 
 
1. Inner box. A heavy-walled (not less than 2.0 mm or 14 gage), sealed metal box in which the test dishes are 
placed, in groups four high, with at least a 25 mm (1 in.) clearance between the top of one specimen and the bottom 
of the test dish above, and with approximately 50 mm (2 in.) spacing between the top and bottom samples and the 
box. The metal box may hold any number of such units, with each rack of four surrounded on the sides by coarsely 
cracked ice. This is best done by use of 6 mm (0.25 in.) mesh screen surrounding the racks holding the specimen. 
The tightly sealed box will minimize the temperature variation from the outside storage cabinet by reducing 
convection currents, and the ice will provide essentially saturated air at -18°C. The inner box is shown in Figs. 1 and 
2. 
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