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CAUTION: 
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 test method, the user should 
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-soluble chlorides in pulp and paper 
 
 
 
1. Scope 
 

1.1 This method is for the volumetric determination of water-extractable chloride in pulp or paper. 
1.2 The method is suitable for chloride content from 0.01% up to 1% but can be modified to extend this range 

to a limited extent. It is not intended for electrical grade pulp or papers with chloride content less than 50 ppm. 
 
2. Summary 
 

A pulp or paper specimen is disintegrated in water and boiled. The suspension is filtered and the filtrate is then 
concentrated. An aliquot is titrated with mercuric nitrate using an acidified s-diphenylcarbazone and xylene cyanol FF 
mixture as indicator of the mercury-chloride equivalence point. 
 
3. Significance 

 
The method is useful to determine chloride content and buildup due to brackish fresh water and/or other sources of 

chloride contamination in pulp or paper. 
 
4. Apparatus 
 

4.1 Laboratory blender, approximately 1000 mL (1 qt) capacity, similar to high-speed kitchen blenders. 
4.2 Büchner funnel and flask, 150 mm. 
4.3 Filter paper, 150 mm diameter, coarse texture. 
4.4 Balance, laboratory, 100-g capacity, accurate to 0.001 g. 
4.5 Balance, 2-kg capacity, accurate to 0.1 g. 
4.6 Beakers: 150, 250, and 1000 mL capacity, 1000 mL beaker tared to nearest 0.5 g. 
4.7 Hot plate, preferably with temperature control. 
4.8 Magnetic stirrer, with a 2.5-cm (1-in.) Teflon coated bar. 
4.9 Pipet, 1 mL. 
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4.10 Buret, 10 mL or larger. 
4.11 Graduated cylinder, 100 mL. 

 
5. Reagents 
 

5.1 Mecuric nitrate, 0.0141N Hg(NO3)2. Dissolve 2.3 g Hg(NO3)2 or 2.5 g Hg(NO3)2 • H2O in 100 mL 
distilled water containing 0.25 mL concentrated HNO3 and dilute to just under 1000 mL. Standardize using 5.00 mL of 
standard NaCl solution and 10 mg NaHCO3 diluted to 100 mL with distilled water. Adjust mercuric nitrate solution to 
exactly 0.0141N. Store in a dark bottle away from the light; 1.00 mL is equivalent to 0.500 mg Cl. 

5.2 Sodium chloride standard, 0.0141N NaCl. Dry NaCl at 140°C. Dissolve exactly 0.8241 g dried NaCl in 
chloride-free distilled water and dilute to exactly 1000 mL. 

5.3 Indicator-acidifier reagent: Dissolve, in the order named, 0.25 g s-diphenylcarbazone1, 4.0 mL 
concentrated HNO3, and 0.03 xylene cyanol FF1 in 100 mL of 95% ethyl alcohol or isopropyl alcohol. This prepared 
reagent has a shelf life of approximately three months, if stored in a dark bottle in a refrigerator. Deterioration causes a 
slow endpoint and high results. The nitric acid concentration is an important factor and will neutralize up to 150 mg/1000 
mL alkalinity as CaCO3. pH adjustments must be made in strongly alkaline or acidic waters. 

5.4 Sodium bicarbonate, NaHCO3. 
5.5 Nitric acid, approximately 0.1N for pH adjustment. Dilute 6.4 mL concentrated HNO3 to 1000 mL with 

distilled water. 
5.6 Sodium hydroxide, approximately 0.1N, for pH adjustment dissolve 4.0 g NaOH in distilled water and 

dilute to 1000 mL. 
 
6. Sampling 
 

6.1 Obtain a clean sample of pulp (in accordance with a predetermined sampling plan) or paper (in 
accordance with TAPPI T 400 “Sampling and Accepting a Single Lot of Paper, Paperboard, Fiberboard, or Related 
Product”) from the shipment or batch to be tested and tear into small pieces. Use clean rubber gloves and/or tongs and be 
extremely careful not to contaminate sample with perspiration while handling. 

6.2 If the moisture content is not known, determine it on a duplicate sample by drying to constant weight in 
accordance with TAPPI T 210 “Weighing, Sampling, and Testing Pulp for Moisture” or TAPPI T 412 “Moisture in Paper 
and Paperboard.” 
 
7. Test specimens 
 

7.1 Weigh out duplicate specimens of approximately 10 g (oven dry basis) to the nearest 0.01 g. 
7.2 Correct for moisture content (weight A). 

 
8. Procedure 

 
8.1 Water extraction 
8.1.1 Disintegrate pulp or paper specimen in 800 to 900 mL chloride-free distilled water using a laboratory 

blender. Transfer the slurry with a minimum distilled water rinse to a tared 1000-mL beaker. The slurry is at 
approximately 1% consistency. Care must be taken throughout the procedure to prevent exposure to additional chlorides 
in the atmosphere or through dirty equipment. 

8.1.2 Gently boil slurry on hotplate for 60 min without water addition. 
8.1.3 Weigh beaker and contents to nearest 0.5 g. 
8.1.4 Filter slurry using Büchner funnel and coarse paper into a clean, dry flask without rinsing. Transfer most 

of the filtrate into a dry, tared beaker. 
8.1.5 Weigh beaker and contents to nearest 0.5 g. 
8.1.6 Concentrate filtrate to approximately 250 mL on hotplate. 

                                                 
1

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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