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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. 

 

Alkalinity of paper as calcium carbonate (alkaline 
reserve of paper) 
 

 
1. Scope
 

1.1 This test method covers the determination of the alkalinity or alkaline reserve of paper, or both. 
1.2 A qualitative test is described that indicates the presence of carbonate. (The detection limit is 

approximately 5% calcium carbonate.) 
1.3 A quantitative test is described that determines the alkalinity expressed as percent calcium carbonate or 

alkaline reserve, or both, expressed as moles per kilogram of paper. 
 

 
2. Referenced documents 
 

2.1 TAPPI Test Methods: 
TAPPI T 400 “Sampling and Accepting a Single Lot of Paper, Paperboard, Fiberboard, or Related Product” 
TAPPI T 266 “Determination of Sodium, Calcium, Copper, Iron, and Manganese in Pulp and Paper by Atomic 
Absorption Spectroscopy” 
TAPPI T 550 “Determination of Equilibrium Moisture in Pulp, Paper and Paperboard for Chemical Analysis” 
TAPPI T 610 “Preparation of Indicators and Standard Solutions” 

 
 
3. Terminology 
 

3.1 Descriptions of terms specific to this method: 
3.1.1 Alkaline filled paper, a paper containing an alkaline filler such as calcium carbonate, having a pH value 

in excess of 7 (extract pH usually in the range 7.5 to 10.0), and containing a reserve buffering capacity that can neutralize 
acidic materials formed in the paper or acidic gases sorbed from the atmosphere. 

3.1.2 Alkaline sized paper, a paper that has been sized in an alkaline machine system during manufacture at a 
pH value in excess of 7 (generally 7.5 to 10.0), permitting the use of alkaline pigments such as calcium carbonate in the 
manufacturing process, and generally resulting in a paper having some level of resistance to water penetration. 

3.1.3  Alkaline reserve, the level of alkaline materials such as calcium carbonate capable of neutralizing acidic 
materials formed in the paper or acidic gases sorbed from the atmosphere, expressed as moles per kilogram. 
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3.1.4 Permanence, a function of the chemical stability of paper and its ability to maintain initial properties over 
a long period of time. 
 
 
4. Summary of test method 
 

4.1 Qualitative test, the presence of carbonate is determined by immersing a sample of the paper in 
hydrochloric acid and observing effervescence. Any carbonate or bicarbonate salt present will produce this effect. 

4.2  Quantitative determination of carbonate, the paper sample is subjected to digestion in a known quantity 
of standardized hydrochloric acid. Back titration with standardized sodium hydroxide is used to determine the amount of 
hydrochloric acid consumed in the digestion process. The subsequent calculation for alkalinity assumes that all of the 
alkaline material neutralized was calcium carbonate. The calculation of moles per kilogram is independent of the material 
providing the reserve. 
 
 
5. Significance and use 
 

5.1 Growing concern regarding the deterioration of books and various documents in libraries and archives 
has led to the development of standards by standard-setting bodies for improved permanence in paper. By using alkaline 
sizing technology, it is possible to manufacture paper at a pH of 7.5 or above and, therefore, incorporate alkaline fillers 
such as calcium carbonate. Alkaline sizing in itself improves permanence by eliminating acid from the sheet normally 
associated with a rosin/alum sizing system. The presence of an alkaline filler gives an added measure of permanence 
because it has the capability of sorbing acidic gases from the environment that might otherwise cause deterioration of the 
paper. 

5.2 Various paper product specifications specify an alkaline reserve, frequently at a minimum of 2% calcium 
carbonate. An alkaline reserve of 0.4 mol/kg is provided by 2% calcium carbonate. 

5.3 The qualitative test can be used to determine the presence of carbonate, although this may not necessarily 
confirm that the paper is alkaline-sized or that the filler is calcium carbonate. A paper sized with a rosin/alum system and 
coated with a coating containing any carbonate salt would give a positive qualitative reaction. Carbonate levels of less 
than 5% may not show positive results. 

5.4 The quantitative test assumes that the carbonate is calcium carbonate and reports as such. 
5.5 If the sample is known to contain no other carbonate or alkaline material, then this test method can be 

used to determine the calcium carbonate content. If the composition is unknown, or if other materials are known to be 
present that will react with the acid, the results should not be reported as CaCO3. TAPPI T 266 may be used to determine 
calcium content. 
 
 
6. Interferences 
 

6.1 The calculation for alkalinity assumes that the neutralization of the hydrochloric acid is from calcium 
carbonate so that other alkaline or acidic materials in the paper could affect the results. Expression of results as mole per 
kilogram as alkaline reserve eliminates that possibility. 

6.2 The use of sodium carbonate or bicarbonate or calcium carbonate in a size press treatment or coating of 
rosin/alum sized paper made at a pH below 7 would affect the results. The residual acidity from the rosin/alum sizing 
system would lower the calculated value and the sodium carbonate or bicarbonate would raise the value. It is possible 
that sufficient carbonate could be added in a coating to completely neutralize the acidity of the base sheet during the 
digestion process, thus giving a false indication of alkaline-filled paper. 
 
 
7.  Reagents 
 

7.1 Standardized 0.1 N hydrochloric acid (HCl). 
7.2 1 N hydrochloric acid (HCl). 
7.3 Standardized 0.1 N sodium hydroxide (NaOH). 
7.4 Methyl red indicator. Prepare a 0.2% solution of methyl red by dissolving 0.2 g methyl red hydrochloride 
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