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The information and data contained in this document were prepared 
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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. 
 
 

 
Freeness of pulp (Williams tester) 
 
 
Scope
 

The Williams freeness tester provides a means of measuring freeness of stock from a beater or other 
refining equipment.  The freeness is measured as the time (seconds) for drainage of 3 g of pulp in 1 L of water (0.3% 
consistency) through an 80-mesh wire screen. 
 
 
Safety precautions 
 

There are no particular additional safety precautions associated with this method. 
 
 
Apparatus 
 
1. Williams freeness tester, with a 1000-mL glass cylinder in a metal frame for holding the specimen, a screen 
for separating water from pulp, and a timer for measuring rate of drainage. 
2.  Color-pad mold or other sheet mold for extracting water for consistency determination (a Büchner funnel 
will serve the purpose). 
3. Hydraulic press for pressing at 1379 kPa (200 psi). 
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UM 203 Freeness of pulp (Williams tester)/ 2 

Sampling and test specimens 
 
 For dried pulps, take a composite sample of at least 50 g dry and soak for 24 hours. Disintegrate the pulp 
using a standardized disintegrator (described in T 205 “Forming Handsheets for Physical Tests of Pulp,” Appendix 
A) in 2 L of deionized or distilled water until fully dispersed.   This can be checked visually by examining a very 
dilute sample portion of the pulp to see that no fiber bundles are present. 
 For slush pulps, take a representative sample equivalent to at least 10 g of dry fiber.  Dilute, or concentrate, to 
2 L total volume.   
 Using a Buchner funnel and filter flask determine the solids content (consistency) of the dispersed pulp.  
Apportion the remaining diluted pulp into two containers each containing 3.0 g equivalent weight of dry pulp. 
 
 
Procedure 
 
1. Stir the specimen in a small mixer with about 400-500 mL of water and adjust to a temperature of 25.5-
26.5°C (78-80°F). 
2. Prepare the tester to receive the diluted pulp specimen by pouring into the cylinder 500 mL of water at the 
same temperature. This is to prevent the pulp from striking the bare screen. 
3. Pour the diluted pulp specimen into the tester cylinder, and adjust the level to 1000 mL. 
4. With the timer set at zero, open the valve at the bottom of the tester. 
5. Determine the freeness as the time required for the level to drop from 1000 mL to zero. 
6. To determine consistency, combine the pulp from the chamber that was collected on the screen plate along 
with the discharge from the bottom drain port. Pour this combined  slurry onto a tared filter paper in a Büchner 
funnel or in a low deckle sheet machine.  Make sure no appreciable amount of fiber is left on the surface of the 
cylinder or on the screen plate.  The filter paper and the pad is to be dried to constant weight in a weighing bottle at 
105ºC. 
7. After oven drying and constant weight has been determined, the weight of the pad. is calculated by  
subtracting the weight of the tared filter paper to obtain the weight of the pulp. 
 
 
Calculation 
 

Calculate the individual freeness value by the following: 
 

Freeness (s) = (3.0 × t) / W 
 
where:  
t  =  drainage time, s 
W  =  moisture-free weight of specimen, g 
 
 Determine the average freeness value in seconds and report the value to one decimal place. 
 
 
Report 
 

Report the average of the two freeness values to one decimal place and reference the use of this Useful 
Method (UM 203).  Note any deviations to the procedure. 

 
 

Precision 
 

Based on one sample of bleached northern softwood kraft dry lap pulp at three levels of refining, the 
averaged coefficient of variation is 9% as determined by the TAPPI spreadsheet (downloadable at 
http://www.tappi.org/content/pdf/standards/useful.xls) for the determination of Repeatability for Unlike Specimens. 
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