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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 retention value (WRV) 
 
 
Scope
 

Water retention value is a measure of the water retained by a wet pulp specimen after centrifuging under 
standard conditions. 
 
Significance 
 

Water retention value can be a useful tool in evaluating the performance of pulps relative to dewatering 
behavior on the paper machine. The usefulness of the method on a particular application may vary depending on 
type of stock, additives, machine configuration and other factors. The method is established to provide standard 
values of centrifugal force, time of centrifuging, and sample preparation so that results can be compared between 
investigators at standard values. 
 
Apparatus 
 
1. Laboratory centrifuge with free swinging head or horizontal heads. 
2. Centrifuge cups, with sufficient room in bottom for blotter or absorbent wipe 
3. Glass filtering crucible, (e.g., Pyrex� Gooch-type filtering crucible, 30 ml, high form, coarse) or any 
suitable equivalent specimen holder. Various metal cups with fine wire screens are in common use. Fines loss on 
coarse mesh screens may significantly influence results. 
4. Plastic cups, for filter crucible with small vent hole. 
5. Disposable blotter or wipes 
6. Erlenmeyer flask, 2000 mL. 
7. Rubber adapter, crucibles to Erlenmeyer flask. 
8. Glass rod. 
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9. Beaker, 250 mL 
10. Balance, suitable for weighing crucibles or specimen holders sensitive to 0.001 g. 
11. Drying oven. 
12. Laboratory glassware cleaner. 
13. Dessicator jar. 
 
 
Safety precautions 
 
 Use care in handling hot items from the oven. 
 
 
Procedure 
 
1. Measure a quantity of pulp in suspension to yield a specimen of 1400 g/m2 oven dry grammage on the filter 
disk or screen of the specimen holder. The volume of suspension may be determined according to calculations given 
in Appendix A. 
2. Place a preweighed filtering crucible or equivalent specimen holder on the rubber adapter atop the 
Erlenmeyer flask and apply a gentle vacuum to the flask. Pour the pulp suspension uniformly over the surface of the 
filter disk or screen to form a pad of uniform grammage. A glass rod may be useful in stirring or gentle movement of 
fibers. 
3. Place a cap containing a tiny vent hole over the crucible or specimen holder and insert the assembly into a 
suitable centrifuge cup containing sufficient blotter or absorbent wipe in the bottom of the shield to absorb the 
expressed water. See Fig. 1.  
 
 
 

 
 

Fig. 1.  Diagram of components for centrifuging. 
 
4. Centrifuge the specimens at 900 G’s for exactly 30 minutes at a temperature of 21° ± 3°C. The speed of the 
centrifuge required to produce 900 G’s may be calculated according to the procedure of Appendix B. 
5. Remove the filtering crucibles or specimen holders from the centrifuge cups, remove the vented caps, and 
weigh each specimen and holder to the nearest 0.001 g. Specimens should be weighed as quickly as possible after 
centrifuging to avoid evaporation loss. Alternately, the specimen or specimen and holder may be placed in tared 
weighing bottles to obtain the weight. 
6. Dry the specimens and holders in a preheated oven for two hours or more at 105° ± 3°C.After drying, place 
the specimens and covered holders in a dessicator jar to cool for 30 minutes. Then weigh each specimen and holder 
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