An American National Standard

[‘IM) Designation: D 778 — 97 (Reapproved 2002)
il

INTERNATIONAL

Standard Test Methods for
Hydrogen lon Concentration (pH) of Paper Extracts (Hot-
Extraction and Cold-Extraction Procedures) 1!

This standard is issued under the fixed designation D 778; the number immediately following the designation indicates the year of
original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A
superscript epsilonef indicates an editorial change since the last revision or reapproval.

1. Scope D 1968 Terminology Relating to Paper and Paper Products
1.1 These test methods cover two procedures for determi- E 70 Test Method for pH of Aqueous Solutions With the
nation of the hydrogen ion concentration, expressed in terms of _Glass Elecj[rod?e _ _ _
pH, of an aqueous extract of paper. E 122 Practice for Choice of Sample Size to Estimate a
1.2 These test methods may be applied to writing, printing, ~Measure of Quality for a Lot or Procéss
and sized industrial papers. ;
1.3 These test methods are not intended to be used fgr' Termln_ol.o_gy. _ . .
determination of pH of insulating papers, for that see Test 3.1_ Definition: Definitions _sh_all be in accordance with
Methods D 202. Terminology D 1968 and thBictionary of Paper.

1.4 The test methods appear as follows: 4. Summary of Test Methods

Section

Test Method A—pH of Paper (Unfiltered Extract) After 1.1 4-]j TeSt_ Method A COﬂSiS_tS_Of the extraction of a 1'9 test
Extraction for 1 h in Cold (25 = 5°C) Water specimen in 70 mL of cold distilled water (25 5°C) for 1 h,

Test Method B—pH of Paper (Unfitered Extract) After 1.2 and determination of pH without filtration using a commercial
Extraction for 1 h in Boiling Water pH meter
1.5 Specifications may be based on Test Method A or Test 4.2 Test Method B consists of the extraction of a 1-g test

Method B, or both. specimen in 70 mL of boiling distilled water for 1 h, followed

1.6 Where a specification or specific instructions or agreepy cooling of the extract and determination of the pH without
ment to use only one of these test methods is absent, determifgration using a commercial pH meter.
pH using both procedures, and interpret results based on
Section 12. 5. Significance and Use

1.7 This standard does not purport to address all of the 5.1 The acidity or alkalinity of a paper sample extract is
Safety concerns, if any, associated with its use. It is tthportant because of the effect of paper acidity or paper
responsibility of the user of this standard to establish appro-g|kalinity on the permanence of the paper. Although acidity or
priate safety and health practices and determine the applicag|kalinity may be determined by titration the pH is often more

bility of regulatory limitations prior to use. indicative of the stability of paper than is the total acidity o
2. Referenced Documents alkalinity.
2.1 ASTM Standards: 6. Apparatus
D 202 Test Methods for Sampling and Testing Untreated 6.1 pH Mete—Use a pH meter of Type Il or Type Il as
Paper Used for Electrical Insulatitn specified in Test Methods D 1293. In general terms this is a pH

D 585 Practice for Sampling and Accepting a Single Lot ofmeter accurate to 0.01 pH units with temperature compensation
Paper, Paperboard, Fiberboard and Related Préduct  suitable for making pH measurements over the 0 to 14-pH
D 1193 Specification for Reagent Water range.
D 1293 Test Methods for pH of Water 6.2 Reflux condensers, preferably water cooled, West or
Allihn Type, with 300-mm jackets, standard taper inner joints
and drip tips; or air condensers, 10-mm diameter and 1000 mm
* These test methods are under the jurisdiction of ASTM Committee D06 onIong with ST inner joints and drip tips, ST joints to fit the flasks

Paper and Paper Products and are the direct responsibility of Subcommittee D06.§b€CUIred on hot-extraction procedure, only).
on Test Methods.
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7. Reagents 11.1.3 When making referee or research tests, pass pure

7.1 Distilled Water—The distilled water used in these test Nitrogen or CQ-free air through the solution until the pH is
methods must comply with Type 11 or Type Il reagent water asmeasured.
specified in Specification D 1193. Note 1—Air may be cleaned by passing it through a gas washing bottle

7.2 Standard Buffer Solutions containing at least 200 mL ofN8H,SO, and then through a tower or

7.2.1 If buffer solutions are prepared in the laboratory, theitU-tube containing ascarite or soda lime, 120 to 150 mm long.
preparation and corporation must comply with applicable
sections of Test Method E 70 or Test Methods D 1293. Someg,
knowledge of the expected pH may be required to indicate
which buffers (pH values) will be required for use.

7.2.2 Commercially available pH buffers may be used if
desired. Common pH values are 4.0, 7.0, and 10.0. Purcha
the ones appropriate for samples being tested.

11.1.4 Measure the pH on the prepared extract (see 11.1.1
rough 11.1.3) as specified in 11.3.
11.2 Test Method B pH of Paper (Unfiltered Extract) After
Extraction fa 1 h in Boiling Water

11.2.1 Transfer the test specimen to a 125-mL Erlenmeyer
F&sk. Add about 70 mL of distilled water, stir well, and attach
the condenser.

8. Sampling Note 2—Water-cooled condensers are desirable. The air condensers
8.1 Acceptance SamplinrgAcceptance sampling shall be in may be used if the temperature of the hot plate can be controlled as
accordance with Practice D 585. indicated in 11.2.2.

8.2 Sampling for Other PurposesThe sampling and the 17 2 2 Place the flask on the hot plate. Reduce the hot plate
number of the test specimens depends on the purpose of th&mperature as necessary using the hot plate controls and boil
testing. Practice E 122 is recommended. gently for 1 h, taking care not to exceed the capacity of the

: condenser. The temperature should be maintained between 98
9. Test Specimen o , ~ and 100°C (208 and 212°F).

9.1 A composite evaluation is considered appropriate for 17 7 3 At the end of the extraction period cool the flask in
these test methods unless otherwise specified. running water (to about 35 to 40°C), with the condenser tube in

9.2 Take an equal number of sheets (one or more) from eachace and its upper end protected by a loosely fitted small
test unit, but not less than a total of five sheets, and combine thg, sker. Replace the condenser with a glass stopper and cool at
sheets from all test units. Holding the sheets at one end, cut arpgom temperature. Transfer the mixture to a 100-mL beaker.
cross-cut the other end into 5 to 10-mm square. 11.2.4 Transfer the extracts for referee or research tests to

9.3 If the paper is more than 0.012 in. (0.30 mm) inyhe 100-mL beakers while hot. Pass nitrogen or,@®e air
thickness, or greater in apparent density than 0.90 Y/dne through these extracts while cooling and until the pH is
specimen must be split by delamination into thickness of nof,aasured.

over 0.008 in. (0.20 mm) before it is cut into the small squares. 11 5 5 pMeasure the pH on the prepared extract (see 11.2.1
9.4 From each quantity of cut paper, weigh a test specime{‘hrough 11.2.4) as specified in 11.3.
of 1 = 0.01 g, using an equal amount of material from each 11.3 pH Measurement

Iayer_ in cases where t_he sample has b_eefﬁ delamina_ted a%11.3.1 Keep a nitrogen or CAree air cap over the solution
required in 9.3. Do not include any material in the spemmeqjuring pH measurement. Stir and measure to 0.1 pH unit the

thz;tshas bfeen tSUChed. by.the flngllers. in duoli | . pH of the unfiltered mixture in accordance with the instructions
. erform determinations at least in duplicate. In speciaf; . o pH meter used.

cases where it is necessary to evaluate different portions of the ;; 5 5 Through observation, make certain that no plies of
lot separately, tal_<e a portion f.m”? each test unit Of the_ sampl aper adhere to the electrodes during pH measurement.

and peffofm duplicate determ|nat|_o_ns on each poruon_mdepe " 11.3.3 Before recording the pH, leave the electrodes in the
dently, using the procedure specified for the composite. solution until there is no measurable drift in 30 s.

10. Calibration 11.3.4 Wash the electrodes with distilled water after each
measurement and recalibrate frequently.

11.3.5 Keep the electrodes, buffer, test solution, and wash
ater at the same temperature and set the compensator for this
emperature.

10.1 Calibration of the pH meter must be done following
applicable sections of Test Methods D 1293 or Test Method
E 70. The instruction manual of the specific pH meter must b
consulted for any operations specific to that pH meter.

11. Procedure 12. Interpretation of Results
11.1 Test Method A-pH of Paper (Unfiltered Extract) After 12.1 The pH of an extract of a paper sample indicates the
Extraction fa 1 h in Cold (25 = 5°C) Water: extent to which components of the paper alter the hydrogen-

11.1.1 Transfer the test specimen to a 100-mL beaker. Addydroxyl equilibrium of pure water. In the case where the paper
about 5 mL of cold (25 5°C) distilled water and macerate sample consists of highly purified cellulose having a low level
with a flattened glass stirring rod until the specimen is wet. of inorganic or noncellulosic organic impurities or additives,

11.1.2 Add more water to bring the volume to 70 mL, stir the alteration of this equilibrium will be slight, and a pH near
well, cover with a watch glass, and allow to standIch at 25 7, the neutrality point on the pH scale is likely. Additionally,
+ 5°C. The specimen may stand for 3 or 4(h)’ if no the difference in pH measured by the two test methods
contamination occurs. described will be small.
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12.2 In cases where inorganic or noncellulosic organid?aleniug5), Kelly (6), and Wilson(7, 8)and co-workers report
materials were present in the raw materials from which a paperalues on a variety of papers where results by Test Method B
was made, or were deliberately added during processing, thange from 2.5 units higher to 1.5 units lower than those
pH of the resulting paper extract will generally show greaterdetermined by Test Method A.
deviation from pH 7 than in the case of the highly purified 12.7 It must be emphasized that no generalizations regard-
cellulosic paper described in 12.1. Further, the direction of théng the relationship of results by Test Method A and B is
deviation from pH 7 and its magnitude cannot be predictechossible, nor can any simple rules of interpretation be pro-
without information regarding the identity and quantity of vided.
noncellulosic materials present. In addition, the relationship of
the results from the two test methods cannot be predicted for3. Report
such samples. o I

12.3 When these test methods are referenced in s;pecifica—ls'1 Report the following |nformat|on._ ]
tions, an understanding of the noncellulosic materials present 13:1.1 The average of the two determinations to the nearest
and the specific information needs of the buyer and seller mu&:1 PH unit, and
be considered in deciding whether Test Method A or Test 13.1.2 The test method used (Test Method A or Test Method
Method B, or both, must be required. B) for each result reported.

12.4 When these test methods are used for analysis of
materials of unknown origin or prior history, use of both Test14. Precision and Bias
Methods A and B is highly recommended, as suggested in 1.6. 14 1 precision

12.5 It must be clear to the user of these test methods that an 14.1.1 Test Method A (Cold Extraction)

understanding of the composition of the paper being tested and 14.1.1.1 Repeatability (Within a Laboratory}+0.1 pH

the specific information required are the only unequivocal - . .
P d y 9 its for comparison of test results from the same test unit,

factors that can be used to determine whether Test Method A Jf" ; o
Test Method B, or both, are best suited for a given analysis.Where each test result is the average of two determinations, one

12.6 Examples of the relationship between results from Tes‘?aCh on separate sheets from the same test unit. Repeg';abil.ity
Method A and Test Method B for specific papers are inon test units from the same composite sample, as speqﬂed in
12.6.1-12.6.7. Additional information may be found in thethIS test method, Sh‘?“!‘?‘ be equal to or smaller than this figure.
technical literature for those wishing to pursue this topic. 14.1.1.2Reproducibility (Between Laboratories—+0.5

12.6.1 The pH of the extract of a paper sized with rosin and®H units.
alum is typically lower by 0.5 to 0.6 pH units when tested by 14.1.2 Test Method B (Hot Extraction)

Test Method B in comparison with data when Test Method A 14.1.2.1 Repeatability is identical with that for Test Method
is used. This is believed to be caused by hydrolysis of thé\, in accordance with 14.1.1.1.

sizing components in boiling water to release hydrogen ions or 14.1.2.2 Reproducibility is identical with that for Test
acidic materialg(1)°. _ Method A in accordance with 14.1.1.2.

12.6.2 On the other hgnd, it has bee_n reporteql that 14.1.3 These limits of repeatability and reproducibility are
melamine-formaldehyde resin hydrolyzes during extraction byne critical limits between which results obtained under the

the pH value of the extract when compared to the resulfie 95 94 of the time.

measured by Test Method @). 14.1.4 For additional information regarding expected preci-

12'6'.3 The consequence of .12'6'1 and 12'5'.2 is that Whensfi‘on of pH measurements of aqueous solutions, consult Test
paper is made containing rosin and alum sizing as well 3R1ethod E 70

melamine-formaldehyde resin, the pH measured by Test 14.1.5 The precision values stated above are based upon 14

Method A may be higher than, lower than, or nearly equal to :
that measured by Test Method B, depending upon the relatiVréaports on the TAPPI Collaborative Reference Program for

amounts of the various noncellulosic materials present. paper for samples in the pH range from 5.0 to 6.0. Similar

12.6.4 Other materials are believed to exhibit similar ef_precision may be expected at other pH levels in the range from
fects 4.0 to 10.0.

12.6.5 Some believe that the hydrolysis occurring when Test 14-1.6 The user of these precision data is advised that it is
Method B is used simulates changes that might occur durin&ased on actual mill testing or laboratory testing, or both. The_re
natural aging, and that values obtained by Test Method BS NO knowledge of the exact degree to which personnel skills

correlate with paper-ink reactions in printiii, 3). or equipment were optimized during its generation. The
12.6.6 Barrow(4), however, found that Test Method A precision quoted provides an estimate of typical variation in
correlated better with his accelerated aging tests. test results which may be encountered when the test method is

12.6.7 In published data relating to the use of pH measurer_outinely_used by two or more_parties.
ment by Test Method A or B in studying paper stability, 14.2 Bias—The procedures in these test methods for mea-
suring the hydrogen ion concentration (pH) of paper after cold

or hot extraction have no bias because the value for the pH is
8 The boldface numbers in parentheses refer to a list of references at the end grependent upon the extraction conditions used as defined in
the text. terms of these test methods.
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15. Keywords
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