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CAUTION:

This Test 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.

Equilibrium relative humidity of paper and paperboard

1. Scope and significance

1.1 This method describes procedures for determining the equilibrium relative humidity of paper and
paperboard.
1.2 Paper which is dimensionally stable at a particular relative humidity and temperature will remain

unchanged as long as this condition is maintained. Printers and paper converters can maintain a particular humidity
and temperature condition more easily than they can regulate the moisture content of the paper to adjust for a change
in its environment. Hence, for many purposes equilibrium relative humidity at a specified temperature is more
significant than the moisture content of the paper.

2. Summary

The test is made by measuring the relative humidity and temperature surrounding the paper under test while
the influence of the external atmosphere is excluded. The test apparatus and procedure required depend upon the
form in which the paper is to be tested.

3. Definitions

31 Equilibrium relative humidity (Eq. RH), the ambient relative humidity (at a given temperature) at
which exposure of the paper will not result in a net moisture absorption or desorption.

3.2 Specification RH and specification temperature are, respectively, the Eq. RH specified in the
purchase order or other specification and the temperature at which it is measured; or, if not specified, TAPPI
standard conditions of 50 + 2% RH and 23 = 1°C.
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3.3 Equivalent specification RH is the Eq. RH that would exist with paper having the specified moisture
condition when at a temperature different from that measured.

4, Apparatus

4.1 Humidity and temperature sensing devices * (see Appendix for performance requirements).

4.1.1  For stacks of sheets: probe or sword type device of such design that the sensors are isolated from the
external atmosphere when the probe is inserted in a stack of paper.

4.1.2  For rolls or stacks of sheets: a device, such as a clamp or weighted plate, incorporating sensors and
designed to isolate an area of the specimen, thus excluding the external atmosphere.

4.1.3  For special products (irregularly shaped paper products or corrugated board not adaptable to test by
the above procedures): a container incorporating sensors designed to enclose the entire specimen and exclude the
external atmosphere.

4.2 Indicator or recorder, connected to the sensors and readable within 0.5°C (1°F) and 1% RH.

5. Calibration

5.1 Verification chamber. Calibration of the humidity sensor requires a chamber free of any hygroscopic
materials, such as paper, wood, fabric, etc., sealed from external moisture and either insulated from external
temperature changes or used in a room maintained at constant temperature. The chamber must also be of small
volume and designed to permit the humidity surrounding the test apparatus or its humidity sensor to be changed
quickly from one relative humidity condition to another. A suitable chamber is available from manufacturers of
humidity measuring equipment.

5.2 Frequency of verification. Completely calibrate the test instrument initially, and at least annually
thereafter. Verify the accuracy of the humidity and temperature readings at least monthly at the specification or
TAPPI standard conditions by the procedure described in the Appendix for both temperature and humidity accuracy
and at two other humidities, also described in the Appendix.

6. Sampling and test specimens

6.1 Important: Do not unwrap or expose material to the atmosphere prior to testing time.

6.2 For stacks of sheets. Select the skids or packages to be tested in accordance with TAPPI T 400
“Sampling and Accepting a Single Lot of Paper, Paperboard, Containerboard, or Related Product.” Select the test
positions so as to ensure representative results. The minimum sheet dimension is 600 mm (24 in.) in any direction.

6.3 For rolls, sheets, and special products. Select the rolls or packages to be tested in accordance with
TAPPI T 400. The required specimen size depends on the free space of the clamp or container-type device, the
hygroscopic absorptivity of the device and the sensors, and the difference between the initial condition of the test
apparatus prior to insertion of the specimen and the final equilibrium condition. Use a specimen of sufficient size to
limit the specimen loss or gain of Eq. RH to less than 0.5% RH for a change of 10% RH as indicated by the
apparatus. This may be tested by withdrawing the original specimen from the test apparatus and immediately
inserting an identical second specimen twice the size of the original. The resulting change in the indicated Eq. RH
then should not exceed 0.5% RH.

Z‘ENOTE 1: A change of 10% RH at TAPPI standard conditions involves an atmospheric moisture change of about 4.6 mg/1000 mL.
: Assuming the 0.5% RH limitation represents approximately 0.05% moisture content change in the paper, the minimum
specimen size for a 100 mL (6.1 in.%) chamber would be 2.3 g.

7. Procedures

, 7.1 For stacks of paper. This procedure is limited to sheeted paper having a minimum dimension of 600
~mm (24 in.) in any direction.

7.1.1  Precondition the probe to the temperature of the paper to be tested and as near as possible to the

expected Egq. RH. Often this can be done simply by keeping the probe in the same room where the test

'Names of suppliers of testing equipment and materials for this method may be found on the Test Equipment Suppliers list, available
as part of the CD or printed set of Standards, or on the TAPPI website general Standards page.
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