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SUPERSEDING
Fed. Spee, UU-P-31a
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PAPER; GENERAL SPECIEICATIONS AND
METHODS OF TESTING

This specification was approved by the Comnmsswner, Federal Supply Service,

General Services Administration,

1. PURPOSE AND SCOPE

1.1 This speciﬁcation covers the general
requirements and methods of testing that are
commeoen to paper, paperboard, and eonverted
paper products covered by Federal specifica-
tions. This specification does not include test
methods applicable only to a specific product;
such test methods are included in the detail
specifications. In the case of conflict between
the provisions of this specification and thosé
of the detail specification for a particular
material or product, the provisions of the

latter shall take precedence.

1.2 The detail specifications for the vari-
ous types of material represent the lowest
quality that will be accepted. All detail speci-
fications definitely state the minimum or
maximum limit as to stock, strength, folding

"endurance, or other qualities which will be

accepted. Contractors shall adjust their ma-
terials and processes so as to insure the de-

livery of ﬁmshed paper which will fully com-
ply with the requirements of the specifica-

tions.
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Z. GENERAL REQUIREMEN

2.1 Curl.—Paper having a curl which
cannot be overcome under reasonable work-
ing conditions may be rejected.

2.2 Size and trim.—Paper shall be full

for the wse .of all Federal agencies.

size when delivered. Coated bock, writing,
map, chart, lithograph, manifold, bhond,
pdarchment, ledger, and index paper shall be
trimmed square on four sides. Other flat
paper shall be cut square on four sides. A

‘tolerance of one-sixteenth inch in size will

be allowed, unless otherwise specified.

2.3 Count—"Mill count,” 500 perfect
sheets to the ream, shall be accurate for all
grades of paper. Verification of “mill count”

will be made by the receiving office and de-
liveries mav he rejected for incorrect count.

VOLANS ity o AR iia AL iR 2 SRR LRSS

Shortage will be deducted in case the deliv-
ery is accepted.

2.4 Roll winding.—Roll paper shall be

tichtlvy wonnd at even tensgion. and shall con-
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tain the least possible number of splices.
Splices shall be neatly made and be flagged
at both ends of the roll with projecting col-
ored markers. Any roll shall not contain
more than four splices.

2.5 Basis weight tolerance. — Unless
otherwise specified, any variation above or
below the bagis weight specified shall not ex-
ceed 5 percent.

2.6 Thickness tolerance.—Where an av-
erage thickness is specified, the following
plus or minus tolerances will be allowed: up

to 012 inch, tolerance .0005 inch; .012 to

1
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.016 inch, tolerance .0008; above .016 inch,
tolerance .001 inch.

2,7 Watermark.—Paper furnished under
the specifications for 25-, 50-, and 100-per-
cent bond, and ledger papers shall be water-
marked with the seal of the United States,
together with the symbol designating the
grades, as provided in the detail specifica-
tions. The watermark shall be clear and
legi* , and shall appear on a basis of four
times on sheets 16 by 21 inches, once in each
quarter. Copies of full-size watermark de-
sign for each of these types of papers will be
supplied upon request by the Public Printer,
Government Printing Office, Washington 25,
D. C.

2.7.1 Contractors will be permitted to
sell mill sortings and rejected stock bearing
the Government watermark. The Govern-
ment watermark shall not be applied to any
paper other than that ordered by a duly
authorized officer of the United States Gov-
ernment,

2.8 Dehfinitions.

2.8.1 Tub-gsized-—The term *“tub-gsized”
in detail specifications shall be construed to
mean that the paper has been passed through
a bath of sizing material.

2.8.2 Ruling, writing, and erasing quali-
ties.—Where the requirement ‘“shall be suit-
able for ruling and writing on with ink, and
shall have good erasing quality” appears in
a detail specification, it shall be construed to
mean that lines ruled or characters written
with ink shall be clear cut; and that after
erasure of ruled lines and written or typed
characters, the paper shall have retention of
good writing and typing quality, and appear-
ance of surface.

2.9 Sampling and inspection.

2.9.1 Unless otherwise sgpecified, pur-
chases shall be inspected and samples for test
taken at the point of delivery. If the inspec-
tion and tests, whether preliminary or final,
are to be made on the premises ! the con-
" tractor or subcontractor, the contractor shall
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furnish, without additional charge, all rea-
sonable facilities and assistance for the safe
and convenient performance of the inspec-
tions and tests. The manufacturer and/or
the contractor shall notify the purchasing
officer sufficiently in advance of the comple-
tion of manufacture of material to permit

arrangement for inspection and selection of
samples.

2.9.2 The number of samples to be se-
lected from each lot shall be as specified in
the detail specification. The number of speci-
mens to be tested in each type of test shall
be as specified in the detail specification; if

not so specified, at least five specimens shall
be tested.

2.10 Results of tests.

2.10.1 Unless otherwise specified, the
average of the results for the specimens
tested shall be used to determine conform-

ance of materials tested under this specifica-
tion.

2,10.2 Unless otherwise specified, results
that deviate from the mean value of all tests
shall be rejected if the deviation of the
doubtful value is more than five times the
average deviation from the mean obtained by
excluding the doubtful value. Additional
gpecimens shall be tested in place of any for
which the results are discarded in accordance
with these provigions.

2.11 Latent defects.—If latent defects
should be discovered after material has been
accepted, the contractor shall, if required,
replace the defective material without cost
to the Government.

3. NOTES

3.1 Payment basis.—Roll paper will be
paid for at gross weight, exclusive of return-
able cores, unless more than 214 percent over
the ordered basis weight, in which case the
weight in excess of 214 percent will be de-
ducted. Flat paper will be paid for at the
ordered basis weight to the nearest 2%
pounds, unless more than 5 percent under
weight, in which case payment will be made
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for actual scale weight, including wrappers
and twine.

3.2 Additional details of testing methods.
—PFor further details of testing methods de-
scribed herein, the methods of the Technical

Association of the Pulp and Paper Industry

(T.A.P.P.L.} listed should bhe consulted.
These may be obtained from the Association
at 122 E. 42nd Street, New York 17, N. Y.

{Activities outside the Fedaral Gorernment may obtain copies of Fed-

eral Specifications and Standards as outlined under General Information
in the Index of Federal Spacifications and Standards and at the prices

indicated in the Index. The Index, which Includes cumulative monthly

supplements as issued, is for sale ona subscription basia by the Saper~
intandent tf Documents, U. 8. Government Printing Office, Washington,
35, D. C.

(fingle copies of this specification and other product specifications
required by activities outside the Federal Government for bidding pur~
popes areavailable without charge at the General Services Adminlstra-
tion Reglonal Offices in Boaton, New York, Atlanta, Chicago, Kansas
City, Mo., Dallas, Denver, fian Franciaco, Los Angeles, Seattle, and
Washtngton, D. C.

{Fedara] Government activities may obtain copies of Federal Specifi~
cations and Standardsand the Index of Federal Specifications and Stand-~
ards irom established distribuiion points in their agoncies. )

UU-P-31b

Patent notice— When Government drawings, speci-
fications, or other data are used for any purpose
other than in connection with a definitely related
Government procurement operation, the United
States Government thereby incurs no responsibility
nor any obligation whatsoever; and the fact that
the Government may have formulated, furnished, or
in any way supplied the said drawings,-specifica-
tions, or other data, is not to be regardé/;y impli-
cation or otherwise as in any manper licensing the
holder or any other person or ¢eorporation, or con-
veying any rights or permission to manufacture,
use, or sell any patented invention that may in any
way be related thereto.

4. NAVY ACTIVITIES INTERESTED

MCMOShSY
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ADHESION OF PRESSURE-SENSITIVE TAPES

1. Scope

1.1 This method is intended for testing
the adhesion of pressure-gsensitive paper
tapes and cellulose tapes.

2. Test specimen

2.1 The test specimen shall be about 203
millimeters (8 inches) long and not more
than 25.4 millimeters (1 inch) wide.

3. Apparatus

3.1 A pendulum-type tensile testing ma-
chine as described in method 171.

3.2 A b7 x 27 x 7« stainless-stee] plate
polished to a No. 4 finish (commercial polish
ground) as specified in Federal Specification
QQ-5-766.

3.3 A 4ls-pound rubber-covered roller
approximately 314 inches in diameter by 13/
inches in width, the surface of which has &
durometer hardness value within the range

‘(U-—-84U,
4. Procedure

4.1 Before each test, wash the polished
surface of the steel plate thoroughly with
carbon tetrachloride, using a clean piece of
lintless wiping tissue for each washing.
After all traces of the carbon tetrachloride
have evaporated wipe the surface of the

Toda w=el n nlanes Awsr inann 4+icarn

piawe with a clean ary piccoc of the tissue.

Apply the tape, adhesive side down, to the

polished surface of the plate with a 5-inch
section extending beyond one end of it. Press
the tape down firmly by passing the roller
twice over its surface in opposite directions
at the rate of approximately iZ inches per
minute, using the weight of the roller enly.
(Pumice, French tale, or a strip of paper
may be applied to the adhesive side of the
extended section of the tape to prevent ad-
hesion during the rolling.j Immediately dou-
ble-back the free end of the tape at an angle
of 180° and peel 1 inch of the tape off the

"plate at the folded end. Clamp the adjacent

anr] n'F +tha 'n'loi-n intn tha ‘nuun- 1n1:v n'F fhn
{4 Llih. B AEIWA LAEC 1V Je

pendulum-type tensile machine and the free
end of the tape in the upper jaw. The pawls
on the pendulum arm shall be taped back in
an open position. The tensile tester shall be
of such capacity that the test values will be
read when the pendulum hangs between 9°
and 45° from the vertical. After the first
ineh is removed from the plate during the
test, the minimum tension required to re-
move the remainder of the tape, except for
the final 1 inch, from the plate shall be taken
as the adhesion value. The test shall be made
with the stressing jaw moving at a speed of
12 inches per minute,

5. Report

5.1 The average adhesion value for not

‘lasa than five snecimens shall be reported in

ATT LIEALl iV Oprtwai

ounces per inch width to one declma] place.

UU-P-31b
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ADHESION OF SEALS AND

1. Scope

1.1 This method is applicable for testing
the adhesive used in forming seals, closures,
and seams of heavy paper or paperboard
packages. It indicates the suitability of the
adhesive for the specific material on which it
is to be used.

2. Test specimens

2.1 If finished seals are not available,
prepare a seal with the adhesive and with
the material on which the adhesive is to be
used. Condition two pieces of the material,
each 12 by 314 inches, and cement them to-
gether with the adhesive with a joint 2
inches wide along the 12-inch sides, applying
the adhesive as in actual use. Allow to con-
dition for 24 hours, then cut across the joint
into strips 1 inch wide.

2.2 If finished seals or seams are avail-
able, cut strips 1-inch wide across them, ad-

Method 101
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CLOSURES FOR PACKAGES

justing the length, whenever possible, so that
the material extends about 114 inches beyond
the cemented joint.

3. Procedure

3.1 Grasp each projecting end of the
specimen between the thumb and forefinger
of each hand, the forefingers resting against
the cemented joint, one on each side. Sepa-
rate the joint by gently pulling the ends
apart with a rolling motion from the top
downward with the second joints of the sec-
ond and third fingers successively resting
against each other to act as fulerums. Esti-
mate the percentage of separation of the
joint that occurs without fiber separation
from the surface of the paper or paperboard.

4. Report

4.1 The average percentage of separa-
tion without fiber failure, of the joints of not
less than 10 strips shall be reported.

UU-P-31b
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ATMOSPHERIC CONDITIONS

1. Humidity and temperature

1.1 Unless otherwise specified in the de-
tail specification, all physical tests of paper
and paper products shall be made on sam-
ples conditioned in an atmosphere main-
tained at 50 =+ 2 percent relative humidity
and 28° =+ 2°C. (73° =+ 3.5°F.), and the
tests shall be made under these atmospheric

anmdidianag

COTiail IJI.UIID
2. Conditioning

2.1 Suspend each test specimen of the
sample so that the conditioning atmosphere
will have free access to all surfaces. Means
shall be provided for so circulating the air
of the conditioning and testing chamber that
its humidity and temperature will be uni-
formly maintained throughout the chamber.
The conditioning time shall be sufficient for
the moisture content of the specimens to at-
tain equilibrium with the conditioning at-
mosphere. Determine this by conditioning
until there is no significant change in the
weight of the specimens (i.e. less than 1 part
in 1,000). For papers that are not highly re-
sistant to water vapor, weigh at intervals of
not less than 2 hours; for highly resistant

papers such as hard, surface-sized bond and
ledger papers, at intervals of not less than
12 hours; for papers that have been given

special treatment for resistance of water
vannr and for ?nnarhnarﬂc at intervals of

Yapll, alit 1Ux L RS SRy wivals

not less than 24 hours.

3. Determination of humidity and temper-
lure

3.1 Determine the relative humidity of
the conditioning atmosphere by means of
either (1) a sling psychrometer, or (2) a
stationary type of psychrometer having the
air circulated over the bulbs of the ther-
mometers mechanically. In both cases the
circulation of air around the bulbs shall be
at the rate of not less than 3 meters (10 feet)
per second and the exposure not less than 60
SECODCIS Demre me reaui‘ﬁgs ife mxieu VV ut:u
the sling type is used, make the readings, es-
pecially of the wet bulb, as quickly as possi-
ble after bringing it to rest.

] mhea +h
3.2 The thermometers used shall be ac-

curately calibrated by comparison with cer-
tified standard thermometers and any cor-
rections found necessary applied to the read-
ings.

UU-P-31b
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BASIS WEIGHT

1. Definition

1.1 The bhasis weight of paper and pa-
perboards is the weight in pounds of a given
area which varies for different kinds.

2. Test specimens

2.1 The specimens of paper for fest shall
consist, whenever possible, of not less than
10 sheets, each at least 100 square inches in
area. The specimen of paperboard for test
shall consist, whenever possible, of not less
than b sheets, each at least 1 square foot in
area.

3. Apparatus

3.1 The balance used shall have a sensi-
tivity of not more than 0.25 percent of the
load applied and shall be so graduated that
readings of this degree of accuracy can be
made. The balance shall have been calibrated

not more than 30 days prior to the test, both
with increasing and decreasing loads by ap-
plying accurate weights, :

4. Procedure

4.1 The area of the specimen sghall be de-
termined to the nearest 0.25 percent of its
total area, which requires a precision of 0.1
percent in measuring the dimensions. The
weight of the specimen shzall be determined
to the nearest 0.25 percent of its total
weight. Calculate the basis weight from the
measured area of the specimen and its

zral

i
YWCIKILL.
5. Report

5.1 Report the basis weight of paper in
pounds per ream of sheets of stated number
and size, and the basis weight of paperboard
in pounds per 1,000 square feet. The weight
shall be reported to three significant figures.

UU-P-31b
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BRIGHTNESS

1. Definiden

1.1 Brightness is the reflectance of white
and near-white papers to light in the blue
and violet portions of the spectrum. Bright-
ness measurements of such papers correlate

well with subjective estimates of their-rela.

tive whiteness.
2. Test specimen

2.1 The test specimen shall consist of a
pad of sheets of the size suitable for the ap-
paratus used and the number of sheeta being
such that when arranged in a pad, the bright-
ness of it is not changed by doubling its
thickness. The area of the test specimen used
for the measurement shall be free from
watermark and any blemish that might af-

Loand & vy o
fect the measurement.

3. Apparatus

3.1 The apparatus shall be a reflection
meter of such design and adjustment that its
readings correlate satisfactorily with read-

ings made by the master instrument of the
Technical Association of the Pulp and Paper
Industry.

4. Procedure

4.1 All measurements shall be made on
the felt side of the paper. Place the pad of
paper over the sample aperture of the instru-
ment with the machine direction of the paper
parallel to the plane determined by the axes
of the incident and reflected rays of light.
Place a 1-kilogram weight having a plane
base upon the pad. Measure and record the
brightness reading to a 0.1 unit. Move the
lower sheet of paper to the back of the pad
and make another brightness determination.
Repeat this procedure until six different
sheets of the pad have been tested.

5. Report

5.1 The report shall state the average
percentage of brightness (based on mag-
nesium oxide = 100) to one decimal place.

UU-P-31b-
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BURSTING STRENGTH

1. Scope

1.1 This method is designed to measure
the bursting strength of paper and paper
nroducts having a burating strength of not
over 200 points, and in the form of sheets not
over 0.025 inch thick.

2. Test specimens

2.1 The iest specimens shalli be at ieast
63.5 by 63.5 millimeters (2.5 by 2.5 inches).

3. Apparatus

3.1 The testing machine shall have
means for firmly clamping the test specimen
without slippage during the test, between
two annular, plane, unpolished {(matte) sur-
faces, which may have fine, concentric tool
marks not over 0.002 inch deen. The upper
clamping surface (clamping ring) shall have
a circular opening 1.200 = 0.001 inches in
diameter. The circular edges of the openings
which are in contact with the specimen and
rubber diaphragm during tesiing shali be
rounded off to a radius of not over 1/64 inch
to avoid any cutting action. The lower clamp-
ing surface (the diaphragm plate)} shall be
0.125 inch thick and shall have an opening
1.25 = 0.01 (1.24 recommended) inches in
diameter. The clamping ring shall be con-
nected to the clamping mechanism through
a swivel joint to insure an even clamping
pressure. During the tests the circular edges
of the openings in the two clamping plates
shall be substantially concentric, with no
overlapping at any point.

3.2 A rubber diaphrﬁgm free from min-

eral loading material and .033 to .035 inch.

thick, shall be clamped between the lower

clamping plate and the rest of the apparatus
so that before the diaphragm is distended by
pressure underneath it, the center of.the up-

_per surface is below the plane of the clamp-

ing surface.

3.3 There shall be means for applying
controlled, increasing hydraulic pressure to
the underside of the diaphragm until the
specimen bursts. This pressure shail be gen-
erated by a piston forcing a liquid (usually
glycerine) into the pressure chamber of the
apparatus at the rate of 95 = 10 millimeters
per minute (motor-driven) or at the rate of
120 revolutions per minute (hand-driven).

3.4 The apparatus shall be equipped
with a pressure gage of the Bourdon-tube
maximum-reading type graduated in pounds
per square inch and accurate throughout the
entire range of its scale to within a value
equal o 1.0 percent of its maximum capacity.
This gage shall be such that the individual
readings will be not less than 25 percent nor
more than 75 percent of the total capacity
of the gage.

4. Procedure

4,1  Clamp the specimen securely in posi-
tion, apply the hydrostatic pressure as speci-
fied in 3.3 until the specimen ruptures, and
record the maximum registered by the pres-
sure gage. An equal number of tests shall

be made on each side of the paper.
5. Report

5.1 Report the average of the test results
of not less than 10 specimens in points (ap-
proximately pounds per square inch) to three
significant figures.

UU-P-31b
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CREASING FOR WATER AND WATER-VAPOR
RESISTANCE TESTS

il o P B M e N Nt it - Rl e Bt

1. Scope

1.1 This method is to provide reproduci-
bly creased specimens for tests of papers and
other thin sheet materials used for packag-
ing.

2. Test specimens

2.1 Whenever possible, the test specimen
shall be 76 by 76 millimeters (8 by 3 inches).

3. Apparatus

3.1 The apparatus shall consist of a
smooth, flat base plate having hinged to it
at one edge a top plate capable of matching
and surfacing the base plate, and weighing

10 pounds.
4. Procedure

4.1 Fold the test specimen without creas-
ing it so that corners of the sheet diagonally
opposite coincide. Place the folded specimen
on the base plate of the apparatus with the
fold towards the hinge. Position the top

"plate so that its center is directly above the

fold, lower it on the specimen, and allow it
to remain on the specimen for 30 seconds.
At the end of this period, remove the speci-
men and repeat the procedure to make a
crease on the other side of the specimen, and
at right angles to the first crease.

UU-P-31b
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FINISH (SMOOTHNESS)

1. Scope

1.1 This method is for mesasurement of
the finish of printing papers with reference
to the printing smoothness of their surfaces.

2. Test specimens

2.1 The test specimens shall be 51 by 51
millimeters (2 by 2 inches), and shall be
clean and free from watermark and from
blemishes that might affect the test result,
such as creases and wrinkleg.

3. Apparatus

3.1 The apparatus shall be a Bekk
smoothness tester conforming to the follow-
ing:

3.1.1 A circular plane surface having an
effective area of approximately 10 square
centimeters, and a small circular aperture in
the center.

3.1.2 A means of applying a direct pres-
sure of 1 kilogram per square centimeter to
this area and a vacuum of 380 millimeters of
mercury.

3.1.3 A means of passing a known vol-
ume of air, 10 milliliters, controlled by the
size of the air chamber, between the paper
surface and the plane surface.

3.1.4 A means of measuring the volume
and rate of change in vacuum from 380 mil-
limeters to 860 millimeters in passing the
air between the two surfaces.

‘3.2 The apparatus shall be tested fre-
quently for leakage, and the capillary tube
and the pad of the apparatus shall be kept
clean.

4. Procedure

4.1 Set the stopcock of the tester to posi-
tion “p” with gentle strokes of the vacuum

pump, pull the mercury column slightly
above 380 and turn the stopcock to position
“0"”. Place the side of the specimen to be
tested on the polished glass disc, then lay the
square of soft gum rubber on the paper and
on top of this, center the metal pressure disc.
Bring the lever down to a horizontal position
8o that the leveling screw rests on the bore
in the center of the metal disc. With the aid
of the spirit level, and by means of the level-
ing screw, maintain the pressure bar in a
level position throughout the test. Turn the
stopcock counter-clockwise to position “M”
and with the fine regulating vent at the base
of the air chamber, by a gentle pulling-turn-
ing motion, permit the mercury column to
drop to approximately 380. Just before the
mercury column reaches 380, close the fine
adjustment vent with a firm pushing-turning
motion, and at the instant the 380 mark is
reached, start the stop watch noting the time
required for the mercury column to drop
from 380 to 360. This figure represents the
time necessary for 10 milliliters of air to
pass between the plane surface and that of
the test specimen. This is a numerical meas-
ure of the smoothness of the sample. Before
removing the paper, turn the stopcock clock-
wise back to the “o” position. If the time
required for the 20-millimeter drop is over
300 seconds, turn the stopcock clockwise to
the 1/1C¢ position and multiply the observed
time, for the 20-millimeter drop, by 10. Test
at least five specimens for the wire side and
at least five for the felt side of the sample.
Use separate specimens for each test since
the pressure on the test specimen compresses
the fibers in the sample.

5. Report

5.1 The average smoothness in seconds

“for not less than five tests on each side of

the paper shall be reported.

UU-P-31b
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FOLDING ENDURANCE, SCHOPPER

1. Scope

1.1 This method is for testing the fold-
ing endurance of papers not more than 0.01
inch thick.

2. Test specimens

2.1 The test specimens shall be cut ac-
curately in each principal direction of the

paper with & width of 15 millimeters (0.59

inch) and in a length of 100 millimeters (4
inches). They shall be free from folds,
wrinkles, or blemishes.

3. Apparaius

3.1 The apparatus shall be a Schopper
type folding endurance tester conforming to
the following:

3.1.1 Two horizontally opposed clamps,
approximately 10 centimeters apart, provided
with spring tension that varies during the
folding cycle as a slotted folding blade, slid-
ing back and forth between creasing rollers,
folds the paper. The clamps while in motion
are freely suspended between the tension
springs, except that they are supported from
below by rollers. The folding blade is 0.50
millimeter (0.02 inch) thick, and the edges of
the vertical folding slot are cylindrical and
extend somewhat above and below the nor-
mal position of the test specimen. The four
frransaing rn"nl-q aarh nnhrnv1mnfplv R m'l]-
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limeters in dlameter and 18 mllllmeters
long, are arranged symmetrically about the
midposition of the folding slot, and are pref-
erably provided with jewel bearings..

3.1.2 A means of imparting harmonic

motion of constant period to the reciprocat-
ing blade. A power-driven "apparatus is
preferable.

3.1.3 A device to register the number of
double folds, which stops automatically when
the specimen breaks.

4. Procedure

4.1 With the vertical slot of the recipro-
cating blade in its central position, place the
specimen in the slot and fasten the ends
firmly and squarely in the clamps with the
surface of the specimen lying wholly within
one plane. Handle the specimen by the ends
and do not touch it with the hands in the re-
gion which is to be folded. Then apply the
specified tension and fold the specimen at a
uniform rate of approximately 120 double
folds per minute until it is severed at the
crease. Record the number of double folds
required to sever the specimen,

5. Report

5.1 Results shall be reported as Schop-
per folding endurance for each of the princi-
pal directions of the paper. The folding en-
durance reported shall be the average of not
less than 10 tests in each direction. Tests
run on strips having their length cot in the
machine direction shall be designated as
those of machine direction, and tests on
strips cut at right angles to the machine di-
rection shall be designated as those of cross
direction. In reporting test results, all digits
after the first two shall be rounded to zero.

NoTE 1.--In detail specifications, if the kind of

folding endurance jis mot stated, it shall be under-

stood to be Schopper.

UU-P-31b
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FOLDING ENDURANCE, M.LT.

1. Scope

1.1 This method is for testing the fold-
ing endurance of paper of any thickness.

2. Tesi aspecimens

2.1 All of the provisions given in 2.1 of
method 131 shall apply except that test speci-
mens of definite length are not required.
They shali be cut of such length as to insure
a firm grip in the clamps without buckling.

3. Apparatus

3.1 A loading clamp constrained to move
without rotation in a direction perpen-
dicular to the axis of rotation of the folding
head specified below and having its clamping
surfaces in the plane of this axis. The load
is applied through a spring attached to the
loading clamp which is easily adjustable to
provide any desired tension on the speci-
men from O to 1.5 kilograms. The deflection

of the spring when loaded shail not be jess

than 17 millimeters (0.67 inch) per kilo-
gram,

3.2 An oscillating folding head support-
ing two smooth, cylindrical folding sur-
faces parallel to, and symmetrically placed
with respect to, the axis of rotation. The
position of the axis of rotation should be ap-
proximately in the common tangent plane to
the two folding surfaces in the conventional
design and midway between them. The fold-
ing head is provided with a clamping device
back of the axis of rotation and so designed
that no clamping pressure is exeried nearer
than 0.375 inch to the bending axis. The ro-
tary oscillating movement of the folding
clamp shall be such as to fold the paper
through an angle of 185° = 5° to both right
and left of the position of zero fold.

3.3 Each of the two folding surfaces
has a radius of curvature of 0.38 = 0.015

millimeters (0.015 = 0.001 inch) and a
length of not less than 19 millimeters (0.75
inch). The distance separating the folding

surfaces shall be greater than the uncom-
presged thickness of the paper being tested

but shall not exceed it by more than 0.25
millimeter (0.01 inch}.

3.4 A power-driven device for impart—

ing a IULHI)’ USLllldLll]g HlULlUIl Ul LUI]bL&IlL

period to the folding c¢lamp.

3.5 A device for registering the num-
ber of double folds required to sever the
specimen,

4. Procedure

4.1} Place the oscillating folding head in
the position of zero fold. Place on top of the
plunger a weight equivalent to the tension
desired on the specimen, and clamp the plun-
ger in position when depressed under this
load. Then clamp the specimen firmly and
squarely in the jaws with the surface of the
specimen lying wholly within one plane and
not touching the jaw mounting-plate. The
distances separating the folding surfaces
shali be greater than the uncompressed thick-
ness of the paper being tested, but shall not
exceed it by more than 0.25 millimeter (0.01
inch). Handle the specimen by the ends and
do not touch it with the hands in the region
which is to be folded. Then apply the speci-
fied tension to the test strip by releasing the
plunger. If the reading of the load indicator
has changed, reset it by means of the adjust-

e maamseer nmwan wsrd a wandihe Ahtainad

lﬁg SCTEW 10 agree with the I'€ading ooiainea
when the weight was applied. Whenever
possible, a tension of 1 kilogram shall be
used, but if this does not afford practical test
results, a greater or a lesser tension may be
used. ¥Fold the strip at a uniform rate of
175 == 25 double folds per minute until it is
severed at the crease. Record the number of
double folds required to sever the specimen.

UU-P-31b
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5. Report

5.1 Results shall be reported as M. 1. T.
folding endurance for each of the principal
directions of the paper. The folding endur-
ance reported shall be the average of not less
than 10 tests in each direction. Tests run on
strips having their length cut in the machine

UU-P-31b

direction shall be designated as those of ma-
chine direction, and tests on strips cut at
right angles to the machine direction shall
be designated as those of cross direction. In
reporting test results, all digits after the first
two shall be rounded to zero. If the tension
is other than 1 kilogram, the tension used
shall be reported.
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MACHINE DIRECTION (GRAIN)

1. Definitions

1.1 The two major directions of paper
are termed as follows:

Machine direction.—The direction of pa-
per parallel to its forward movement on the
paper machine, This is also termed “grain.”

Cross direction.—The direction of the pa-
per at right angles to the machine direction.

2. Test specimens

2.1 Cut the test specimens with sides
parallel to the major directions of the origi-
nal paper sample sheets. Mark the major
directions of both the sample sheets and the
test specimens so that they can be respective-
ly identified. For the method in 3.1.1, use a

piece approximately 50 millimeters (2 inch- -

es) square or a circular piece 2 inches in di-
ameter, and for the method in 3.1.2, use two
strips approximately 12.5 millimeters (0.5
inch) wide and 152 millimeters (6.0 inches)
long, cut at right angles to each other.

3. Procedure

3.1 A positive result obtained by one of
the following methods shall be regarded as a
conclusive determination:

3.1.1 VFloat the specimen on water and
note the direction of the curl. The axis of
the curl is parallel to the machine direction
of the paper. Paper which absorbs water
readily should not be exposed to the water
for more than a few seconds.

3.1.2 Hold the two strips by the ends in
a horizontal position, one over the other,
placing first one and then the other on top.
The strip cut in the cross direction will bend
the more and fall away from the one cut in
the machine direction.

3.1.3 Burst the specimen as described in
method 112 for determination of bursting
strength. The chief line of rupture will be
at right angles to the machine direction of
the paper.

UU-P-31b
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OIL PENETRATION

1. Scope

1.1 This method is a measure of the re-
ceptivity of paper to printing inks having an
oil vehicle. It is suitable only for easily per-
meable papers such as news, book, and mime-
ograph,

2. Test specimen

2.1 The test specimen shall be 51 by 51
millimetera (2 by 2 inches).

3. Apparatus

3.1 Box having an open front; a ground-

alace +am containing a N 75 _inch hala far aho
Bilaoo DUP WAALLVEALRILLLE @ V.l UTILLVALE LIVIN AUL R

gervation of the specimen; a ground-glass
partition parallel with the front side o pre-
vent excess heat from affecting the test re-
sults; a 15-watt electric bulb placed back of
the partition for illumination of the sample;
and an adjustable mirror near the bottom of
the box and centered on the hole in the top of
the box for observation of the specimen.

3.2 Separatory funnel with a tip approx-
imately 0.75 inch in length and of such di-
ameter that 25 drops of distilled water deliv-
ered at 21°C. (70°F.) will have a volume of

1 milliliter. The funnel is suspended with
the end of the tip approximately 1.75 inches
above the test specimen and contains U.S8.P.

castor oil, the temperature of which is main-
tained during the test at 28° + 2°(, (77° +

430820 A RAlp vaAL WIOU av

3.5°F.).
4., Procedure

4.1 Place the specimen over the hole in
the top of the box., Let a drop of the U.S.P.
castor ¢il fall from the funnel upon the speci-
men and start a stopwatch the instant the
drop strikes the specimen. Observe the under
side of the specimen and measure the time
interval from the instant of contact of the oil
with the paper until the spot of ojl reaches a
uniform and maximum translucency. Cover-
ing the spot of oil with a cap having a black
interior aids in the determination of the end
point.

5. Report
5.1 The report shall state the average
time of penetration of the oil in seconds to

the nearest 5 seconds, for not less than five
tests on each side of the paper.
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OPACITY

1. Definition

1.1 The essential principle of the con-
trast-ratio method of determining the opaci-
ty of paper which is here specified, is as fol-
lows :
cent paper when combined with a white
backing is higher than its apparent reflect-
ance when combined with a black backing
because of the greater amount of light- re-

Anntad frarm tha wrhita hanl-inoe Mha watin ~F
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the lower reflectance to the higher, expressed
in percentage, is taken as the opacity of the
paper, this being 100 percent for perfectly
opaque paper and nearly zero for perfectly
transparent paper.

2. Test specimens

2.1 The test specimens shall be of suit-
able size to fit the holder of the apparatus.
They shall be clean and free from folds and
wrinkles.

3. Apparatus

3.1 The standard black backing shall
have an apparent reflectance of less than 0.5
‘percent. It ghall consist of a permanent dif-
fusing surface of this apparent reflectance in
contact with the sample, or of an equivalent
backing, such as a cavity lined with black
velvet or other material that will lead to an
apparent reflectance of less than 0.5 percent.

3.2 The standard white backing shall
have an apparent reflectance equal to 91.5
percent. It shall consist of a permanent dif-
fusing surface of this apparent reflectance in
contact with the sample, or of an equivalent
cavity, such as that provided by a diffusing
surface separated from the sample by a cover
glass.

The apparent reflectance of translu-,

3.3 Measurements of apparent reflect-
ance shall be by light from an incandescent
lamp or lamps at a color temperature be-
tween 2,400 and 2,800 K (common electric
bulbs of 100 watts or less, used at their des-
ignated voltage, are usually acceptable), and
shall be by illumination which is in effect

completely diffused. The direction of view

_shall be not more than 20° from the normal

to the surface of the sample, or equivalent
conditions of illuminating and viewing shall
be used, such as unidirectional illumination
at an angle of not more than 20° from the
normal to the surface of the sample and ob-

gerving all reflected light.

3.4 The holder for the specimen shall be
80 constructed that the sample is held flat to
within 1 percent of the diameter of the area
used for the measurements.

3.5 Observations shall be by the human
eye or by an equivalent means, such as a
photoelectric cell with a filter adjusting the
spectral sensitivity to that of the human eye.

4. Procedure

4.1 The procedure appropriate to the
apparatus shall be used and the results shali
be calculated as a ratio expressed in percent-
age and recorded to three significant figures.

5. Report

5.1 The test results shall be reported as’
contrast-ratio opacity, calculated as a per-
centage to the nearest 0.5. The opacity of a
sample shall be the average of the results
obtained from testing not less than five speci-
mens.
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SAMPLING AND PREPARATION OF TEST SAMPLES

L1 'This method is for sampling sheet or
roll paper and preparing the samples for
testing.

2. Test sample

2.1 The test sample, unless otherwise
specified, shall consist when possible of speci-
mens each cut not less than 11 by 11 inches.
This allows margin for trimming exactly 10
by 16 inches, which simplifies the calculation
of basis weight determination. The speci-
mens shall consist of a sufficient number to
compiete the tests, They shall be kept smooth
and flat and protected from exposure to di-
rect sunlight, contact with liquids, and other
harmful influences. Care should be exercized
in handling the specimens if optical, surface,
acidity, or other physieal or chemical charac-
teristics affected by the moisture of the
hands are to be determined. In the case of
a test for moisture the test sheets shall be
placed, immediately after sampling, in a can
made airtight by means of a cover and kept
in this condition until the moisture test is
performed. When an accurate moisture test
is important, it is desirable to take a separate
sample for this and weigh the sample before
opening the container.

3. Procedure

3.1 The specimens comprising the test
sample shall be so selected as to be represen-
tative of the entire lot of paper. One set of
specimens shall be taken from one unit out
of every twenty in the shipment, except that
the minimum number of sets taken from a
shipment shall be 5 and the maximum num-

ber 28. The same number of specimens shali
be taken from each unit. The units shall be
rolls, cases, frames, skids, or bundles.

3.2  In the case of rolls, special care shall
he taken to select test sheets that are not
damaged. It is good practice, where mois-
ture is not important, to discard the first
three layers of the roll to be sure of obtain-
ing a unit sample in good representative con-
dition. When the moisture is to be deter-
mined, the sample shall not be taken within
14 inch of the outside of the roll. The speci-
mens shall be cut from sheets taken across
the full width of several unharmed layers.

3.3 in the case of sheet-cut paper,
specimens shall be cut from at least five con-
secutive sheets taken from a point or points
over I4 inch from the top or bottom of each
case, frame, gkid, or bundle sampled.

3.4 'The specitnens shall be trimmed with
their edges exactly parallel to the machine
and cross dirvections of the paper.

3.5 A sufficlent number of specimens
from each unit sample shall then be arranged
consecutively in rotation to form a represen-
tative test sample. A convenient way to do
this is to number consecutively the sheets
comprising each set and then select sheets
rearing consecutive numbers, one or more
from each set in rotation.

A o ——
0

4.1 1In case of necessity for resampling
a lot of paper, the samples shall be taken as
described above, except that the sample
sheets shall be taken from units different

from those previously sampled.
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TEARING KRESISTANCE

1. Scope

1.1 This method is adapted for deter-
mining the force in grams required to tear
a single sheet of paper after the fear has

2. Test specimens

2.1 Specimens for the test shall be cut
accurately in each principal direction of the
paper about 76 millimeters (8 inches) long
by exactly 63 millimeters (2.5 inches) wide,
with the slit to be cut 20 millimeters long,
leaving exactly 43 millimeters ( 1.89 inches}
petween the end of the slit and the edge of

the specimen.
3. Apparatus

3.1 The apparatus shall be an Eimendorf
type of tester conforming to the following:

3.1.1 The test apparatus shall have: (1)
a stationary clamp and a movable clamp car-

ried on 2 pendulum, nreferably formed by a |

ried O & Pellaiiily, pititiarvily iuViintia
sector of a wheel or circle, free to swing on
a ball or other substantially frictionless bear-
ings; (2} a pointer and pointer stop to re-
cord the maximum arc of swing of the gector
pendulum; (3) a sector release to hold the
pendulum in the raised position during the
mounting of the sample, and permitting it to
fall through the force of gravity; (4) a pen-
dulum carrying a circumferential graduated
scale so as to indicate the force used in tear-
ing the specimen; (5) a knife attachment for
initial slitting of the specimen,

3.1.2 With the pendulum in the raised
position, the movable clamp shall lie in the
same plane as the fixed clamp forming as it
were an extension to the fixed clamp. This
plane shzll be perpendicular to the plane of
oscillation of the pendulum. The gripping
surface of the jaws in each elamp shall be
25 millimeters (0.984 inch) by 16.5 milli-
meters (0.650 inch}). The clamps shall be

separated by & distance of 2.5 millimeters
(0.098 inch}. The knife attachment shall slif
the specimen midway between the clamps at
right angles to the upper edge of the clamps,
The slit shall extend from the boftom edge
of the specimen to & point 4 miliimeiers
(0.157 inch) above the top edge of the
clamps leaving a distance of 43 millimeters
(1.692 inches) of uncut specimen perpendic-
ular to the long dimension cf the specimen.
The perpendicular from the line formed by
the top edge of the clamps to the axis of sus-
pension shall be 104 millimeters (4.09 inch-
es) and shall make an angle of 27.5° with
the plane of the specimen.

4. Procedure

4.1 The specimen shall be placed secure-
ly in the clamps. By use of the knife biade a
glit shall be cut in the specimen starting at
the bottom edge and perpendicular thereto,
and ending 43 millimeters (1.692 inches)
short of the top edge, The accuracy of the
readings obtained with the apparatus de-
pends to a great extent on the exactness of
this 43 millimeters of uncut specimen. The
sector release shall be pressed, causing the
sector to fall, thus moving the pendulum jaw
away from the fixed jaw 8o as to tear the
specimen. The force required to tear the spe-
cimen in the given direction shall be read
from the scale. Readings obtained where the
tear deviates more than 10 miilimeters (34
inch) away from the line of the initial slit
shall be rejected. Likewise if the side of the
specimen above the movable jaw rubs against
the sector &s the tear is made, the reading
shall be rejected.

4.2 The test shall be made on enough
sheets so that when torn together, the scale
readings are between 20 and 60, and the
number of sheets used shall be recorded. Not
less than five tests shall be made in each

principal direction of the paper.
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5. Repont

5.1 Report the results as the average
force in grams required to tear a single
sheet. Since the scale readings are made 1/16
of the actual values, this is calculated by mul-
tiplying the average instrument reading by

UU-P-31b

16 and dividing by the number of sheets torn
at one time. Report the resunlis obtained on
strips torn in the machine direction as tear-
ing resistance, machine direction, and on
strips torn across the machine direction as
tearing resistance, cross direction.
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TENSILE BREAKING STRENGTH (DRY) AND
ELONGATION

1. Scope

1.1 This method is for the measurement
of the dry tensile strength of all weights of
paper and paperboard.

2. Test specimens

2.1 The specimens for test shall be strips
cut accurately and with the sides parallel.
The length shall be not less than 140 milli-
meters (5.5 inches), and the width shall be
15 millimeters {0.5 inch), except that for

heavy nansrs and nanerhoards. tha width
neavy papers and papernoards, the wigil

may be 25 millimeters (1 inch) or 51 milli-
meters (2 inches).

3. Apparatus

3.1 The tensile testing instrument shail
conform to the following:

3.1.1 Two clamps whose centers shall be
in the same plane parallel with the direction
OI mouon OI Eﬂe SLl’eSSlﬁg uamp d.l'lu S0
aligned that they will hold the test specimen
wholly in one plane.

3.1.2 A pendulum so attached to one

olavwin na +n halaneca tha lnad annliad 0 the
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specimen accurately, with a device to indi-
cate on a graduated scale the breaking load
of the test specimen.

3.1.3 A means of moving the stressing

clamp at a uniform rate.

. 4. Procedure

4.1 The ratio of the clearance distance
between jaws to the width of the specimen
shall be not less than 5:1, nor more than
12:1. The test specimen shall be firmly
clamped squarely in the jaws of the clamps,

and the stressing jaw then operated at a
speed of 30.5 centimeters (12 inches) per
minute until the specimen breaks. The
breaking load shall be recorded to the near-
est 2 percent of the total indicated reading.
The tester shall be of such capacity that the
tensile strength of the paper tested will bhe
niot greater than 50 percent nor less than 10
percent of the capacity of the tester. Not
less than 10 strips cut in each principal di-
rection of the paper shall be tested. All the
readings obtained when the paper breaks at
or in the jaws shall be rejected. Elongation
{or stretch) shall be measured at the instant
of rupture of the specimen, either by means
of a recording device attached to the ma-
chine. or hv meaguring between reference

marks on the specimen with a scale. Not less
than 10 specimens shall be tested. When
elongation is to be measured, care shall be
taken to apply no more initial tension to the
test strip before clamping it than is required
to straighten it.

5. Report

5.1 The average of the test results shall
be reported for each of the principal direc-
tions of the paper in kilograms per 15 milli-
meters width, or pounds per inch width, to
the nearest 2 percent of the total reading.

Tagt results of gtrins ent in the machine di-
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rection of the paper shall be reported as ten-
sile breaking strength, machine direction,
and test results of strips cut across the ma-
chine direction shall be reported as tensile
breaking strength, cross direction. The av-
erage of the elongation test results shall be
reported as a percentage of the length of the
strips between the clamps to the nearest 1.

Uu-Pr-31H



Downloaded from http://www.everyspec.com

Method 172

2 MARCH 1949

TENSILE BREAKING STRENGTH, WET

1. Scope

1.1 This method is for the determination
if the tensile breaking strength of paper and
paperboard after they have been wetted with
water or other liquid.

2, Test specimens

2.1 The specimens for test shall he as
specified in method 171,

3. Apparatus

3.1 A tensile tesier as specified in meth-
od 171.

3.2 A Finch wet-strength attachment for
the tensile tester. The device congists of a
stirrup about 1.6 inches wide and 3 inches
iong, made of two metal strapa which sup-
port horizontally a cylindrical rod, 3/16 inch
{5 mm.} in diameter and a little more than
1 inch long., Between the straps is a small
vertically movahle container for holéing wa-
ter or other liquid. 7The liquid container
locks in its uppermost position, so that the
horizontal rod is immersed in the ligquid to
& depth of at least 0.75 inch. A metal tongue
at the bottom of the stirrup permits it to be
clamped in the lower jaw of a tensile tester.

4, Procedure

4,1 Immerse the test specimens in the
liquid for the length of time stated in the
detail specification,

4.2 Use the Finch device for wetting tis-
sue papers, paper towels, and other papers
that are difficult to hundle when wet. Clamp
the device in the lower jaw of the tensile
tester. Place the liguid container in its low-
est position and nearly fill it with the liquid.
Loop the dry tast specimen under the dry
horizontal rod and clamp the two ends of the
specimen in the upper jaw of the tensile test-
er. Raise the liquid container so that it locks
in its uppermost position, thereby immersing
the looped end of the specimen to a depth of
at least 0.75 inch. At the end of the immer-
sion period, preceed with the test with the
liquid container in its uppermost position,
The indicated atrength is divided by 2 to ob-
tain the wet strength of a single strip.

4.3 To wet materials that can be han-
dled without difficulty when wet, and paper-
boards, wholly immerse each test strip in a
shallow dish of liguid. After the predeter-
mined time of wetting, withdraw the strip,
lay it flat and straight on a pad of blotting
naper, cover with a sheet of blotting paper,
and pass & 500-gram cylinder over the cover,
taking about 1 second to complete the rolling.

4.4 The test shall be made in accordance
with the procedure given in method 171.

5. Reponrt

5.1 The results shall be reported as spe
cified in method 171.

UU-P-31b
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THICKNESS

1. Scope

1.1 This method shall be used for deter-
mining the thickness of a single sheet of pa-
per or paperboard as it would measurs when
placed between plane surfaces.

2. Test specimen

2.1 Whenever possibie the test speci-
men shall be not less than 51 by 51 milli-
meters (2 by 2 inches). It shall be free from
wrinkiss and creases.

3. Apparatue

3.1 Micrometer.—The micrometer used
shall be in accordance with the following re-
guirements :

3.1.1 It shall have two plane faces, the
smaller of which is circujar and 0.25 to 0.33
agquare inch (160 to 215 s¢. mm.) in area,
corresponding to & diameter of 0.56 to 0.65
inch (14.3 to 16.5 mm.). The faces shall be
parallel to within 0.0602 inch (0.006 mm.)
and consirained to move apari in an axis
perpendicular to themselves.

3.1.2 When the specimen is clamped be-
tween the faces, it shall be under a steady
pressure of 7.0 to 9.0 pounds per square inch
(0.40 to 0.63 kg. per 8q. cm.).

3.1.3 The distance between the gradua-
tions on the diai shall be such as to permit
of estimating the thickness to at least 0.0001
inch,

3.1.4 The micrometer shall be such as to
repeat its readings to within 0.0001 inch at
zero setting or on a steel gage block.

3.1.5 Measurements made on standard
steel thickness gages shall be within the fol-
lowing tolerances of permigsible deviation of
the reading from the actual thickness of the
standard steel gage:

Intervals Tolerance

Millimeters Inch Milli- Inch
meters

0 to 0.25 ¢ to0.01 0.9025 | 0.0001
Over 0.25 to 1.02 0.01 to 0.04 0.0051 | 0.0002
Over 1.02 to 3.05 0.04 to 0.12 0.0102 | 0.0004

3.2 Calibration.

3.2.1  Parallelism of the faces.—A hard
steel ball about 1/16 inch in diameter, fixed
firmly in 4 thinner flat piece of metal to serve
as a handle, shall be placed at different points
on the anvil and the readings noted.

3.2.2 Accuracy of the readings—The in-
strument shall be set to zero and standard
gages shall be placed between the plane faces
and the corresponding dial readings observed
over the range to be used. For thicknesz
measurements, standard steel gage blocks
having an accuracy of 0.00001 inch shall be
used.

3.2.3 Pressure between the faces-—The
force required to just prevent the movement
of the plunger foot, from a reading corres-
ponding to about the average paper thickness
tested to a lower reading, shall be deter-
mined with a suitable balance, and the con-
tact pressure determined with this force.
For example where the pressure foot pro-
jects through the top of the apparatus, a fine
copper wire is attached to it and by means
of a coarse balance or a calibrated spring,
the force necessary to prevent the closing of
the foot is measured.

3.2.3.1 Alternatively, a stirrup may be
used, made of a flat metal plate having a hole
larger than the diameter of the micrometer
foot, covered at the bottom of the plate by a
thin metal disk of about the average thick-
ness of the paper to be measured. The stir-
rup is suspended from a suitable balance.
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4. Procedure sheets shall be tested in not less than two dif-
4.1 Place the specimen between the jaws ferent places.

of the micrometer and lower the pressure 5. Renort

foot gently upon the surface of the paper at il

least, whenever possible, 0.25 inch (6 mm.) 5.1 The thickness shall be reported as an

from the edge of the paper, and record the  average of the test results in decimals of an
reading on the dial. Each of 10 different  inch to the nearest 0.0001 inch (0.002 mm.).
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WATER ABSORPTIVENESS

L. Scope

1.1 This method is applicable to paper
"having a fairly rapid rate of absorption of
water such as paper toweling and other tis-
sue papers.

f
|
|
|
|

2. Test specimens

2.1 Each test specimen shall consist of
a single sheet approximately 4 inches square.

3. Apparatus

3.1 A 1l-milliliter measuring pipette
graduated in hundredths of a milliliter, or
the Carson microburette. (For information
on the latter consult National Bureau of

T %

Standards Research Paper RP959.)
3.2 A 4-mesh wire screen.
4, Procedure

4.1 Place a specimen on the screen and
fill the pipette or microburette with distilled
water having a temperature of 23° £ 2°C.

(78° = 3.5°F.). With the pipette or micro-
burette at an angle of about 30° with the
horizontal, and with the tip nearly in contact
with the paper, allow a measured amount of
the water to flow on the specimen near its
center. While the water is flowing, keep the
tip in the drop of water until delivery of the
water is completed. The amount of water de-
livered shall be as stated in the detail specifi-
cation. If the time of absorption is more
than about 2 minutes, cover the water on the
paper with a watch glass. Measure with a
stopwatch the rate of absorption in seconds
from the start of flow of water until the drop
of water is completely absorbed as indicated
by no further reflection of light from it when

viewed at an angle. An equal number of

tests shall be made on each side of the paper
and not less than 10 specimens shall be
tested.

5. Report

5.1 The report shall state the average of
the test results in seconds.
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WATER RESISTANCE

L. Scope

1.1 This method, termed the dry-indica-
tor method, is for testing the time of perme-
ation of water through papers and paner-

Tetis oLl LIATULE <220

boards.
Test specimens

2.3 Whenever possible the test speci-
meng shall he about 64 millimeters hy 64

millimeters (2.5 inches by 2.5 inches). They
shall be free from folds, wrinkles, or other
blemishes not commeoenty inherent in the ma-

terial.
3. Apparatus

3.1 A vessel of water of sufficient size
for flnating several specimens simuitaneous-
ly, immersed in a water bath in which the
temperature of the water in {he vessel can
be maintained at 23° = 0.5°C. (73° =1°F.).

4. Indicator

4.1 The dry indicator shall be made of

pure cane sugar, pure soluble starch, and
methyl violet, as follows: Grind each in-
gredicnt separately until it passes through
a No. 100 screen, and completely dry it in a
desicecator over CaCl, before making the mix-
ture. When dry, weigh and mix the follow-
ing proportion by weight:

SUZAY oo 45
Soluble starch ... 5
Ther s 1
LAV E i

Mix the ingredients by acreening repeated-
iy through a No. 60 screen until the mixture
is uniform. Keep the mdlcatnr in a desic-

catnr whan i
bW A T AAG-EE 4

o+
n
3
>
%
-y

®

1
3

5. Procedure

5.1 The indiecator reagent shall be sprin-
kled evenly over approximately a 2Z-inch-
square area (l-inch for 2- by 2-inch speci-
mens} in the center of the sample. Care
should be taken to apply this reagent as
evenly as possible since bunching or piling

of the reacent causes differant values A

VA vaan A Ndam i S G PP R-F Ao LV 43 R A

2-inch watch glass (1l-inch for 2- by 2-inch
specimens) is sealed over the indicator pow-
der using a mixture of 50 percent beeswax
and 50 percent rosin. The edges shall be
turned up or dipped in wax to prevent con-
tact of the water with the sdhesive and the
specimen fioated on tap water maintained at
23° =+ 0.5°C. (73° = 1°F.). The time re-
guired for a definite development of color to
appear in the indicator shall be noted and re-
corded as the penetration time. Make at
least five tests from each side of the mate-
rial.

6. Repori

6.1 The water resistance shall be the
average of all test results reported in min-

UU-P-31b
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WATER VAPOR PERMEABILITY

1. Scope

‘1.1 This method is for testing the water
vapor permeability of paper, paperboard,

and other sheet materials

2. Test specimens

2.1 Each test specimen shall be a circle
of the material and shall be not less than 3
inches in diameter.

3. Apparatus

3.1 An cpen-mouthed cup or dish of such
size and shape that it can be accommodated
readily on the pan of an analytical balance.
The opening should be as large as practical,
an area of at least 50 square centimeters be-
ing preferred. (This is eguivalent to & circle
ahout 3 inches in diameter.} The test dish
shall be of such design that a wax seal can
be miade which will be impervioua to leakage
of water vapor and will define clearly the
test area.

3.2 A template for use in defining the
test area and effecting the wax seal, consist-
ing of a circular metal disk 14 to 14 inch
thick, with the edge bevelled to an angle of
abowt 45°., The diameter of the bottom
{smaller) face of the template shall not he
greater than the diameter of the effective
opening of the cell in contect with the speci-
men.

3.3 An analytical balance of 200-gram
capacity, sensitive to ¢.001 gram, with pans
large enough to hold the test dishes.

3.4 A testing room or cabinet wherein
the circulating air can be maintained at
either 50 = 2 percent relative humidity and
230 + 2°C, (73° + 3.5°F.), or at 90 = 2 per-
eent relative humidity and 28° + 2°C, (100°
=+ 1°F.). The room or cabinet shall have
suitable grills or racks to support the assem-
bled specimen dishes, with means for circu-
lating the conditioned air continucusly over

the entire exnosed ares of the test specimens.
Th testing at the higher humidity and tem-
perature, the design of the room or cabinet
shall be such as to svoid condensation in the
vicinity of the test specimens, and if it is
necessarv o remove the test specimen assem-
blies from the room or ¢abinet for weighing,
tight covers must be provided for the test
dishes.

4. Procedure

4,1 Use as a desiccant, anhydrous caici-
um chloride in the form of small lumps, free
from fines, that will pass & No. 30 screen.
Pluce sufficient desiccant inside the dish to
cover the sheet area evenly to a depth of

about 15 millimeters.

4.2 The following method of affixing the
test specimen tc the dish is for paper and
for paperboards not over ¥4 inch thick: Cut
the test specimen so that its diameter is equal
to that of the larger diameter of the tem-
plate. Place the sheet over the aperture of
the dish and center it as closely as possible
on the supporting ring or flange. With the
tip of the finger apply a thin film of petro-
latum to the bevelled edge of the template.
Wipe off any petrolatum which may have
been deposited on the smaller surface of the
template. Center the temvlate, with the
smaller surface down, exactly over the speci-
men and dish opening. Flow molten wax inio
the znnular space surrounding the bevelled
edge of the template, using a medicine drop-
per to dispense the molten wax. Remove the
template from the sheet surface as soon as
the wax has cooled and solidified. The wax
shall consist of a mixture of 60 percent amor-
phous wax and 40 percent crystalline paraf-

fin wax.
4.3 For paperboards over 14 inch thick,
the method of preparing the test assembly is

modified as follows: To prevent edge leak-
age, rotate the edge of the test specimen in
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molten wax of such fluidity that it does not
penetrate into the edge more than 1/16 inch,
suspend it inside the dish to a distance of
about half the thickness of the specimen, and
run molten wax arocund the edge of the speci-
men to seal it to the dish.

4.4 Weigh the assembly on the analyti-
cal balance to 0.001 gram. Place the dish on
the rack inside the testing room or cabinet
in an inverted position so that the layer of
desiccant is in direct contact and evenly dis-

[ +ha £
tributed over the inner face of the test sheet

and so that free access of the conditioned cir-
culating air is provided on the exposed sur-
face of the sheet.

4.5 The atmosphere of the testing room
or cabinet shall be maintained during the
testing at either 50 = 2 percent relative hu-
midity and 23° + 2°C,, or 90 = 2 percent
relative humidity and 38° = 2°C., as speci-
fied in the detail specification.

4.6 Make successive weighings of the as-

UuU-P-31b

sembly at suitable intervals until a constant
rate of gain of weight is attained. If the
dishes are weighed in an atmosphere differ-
ent from that of the testing atmosphere, they
shall have tightly fitting covers during the
weighings., For papers that are relatively
pervious, the weighings should be frequent
enough to complete the test before drops of
liquid agglomerate are formed in the desic-
cant or caking of the desiccant occurs. These
conditions will be indicated by a drift from
the constant rate of gain. At least four speci-
mens shall be tested, with an equal number
of each side exposed to the higher humidity.
Plot the gain in weight against time. The
slope of the resulting curve will furnish a
measure of the water vapor permeability.

5. Report

5.1 The water vapor permeability shall be

reported as an average of all test results to
two significant fioures as grams per square

LYY Dimliiiivieis v sap el TEE L Lo 394 b ]

meter per 24 hours. The calculation shall be
made for the period of constant rate of gain.
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WIRE AND FELT SIDES

1. Scope

1.1 The wire side of paper. is the side
that was in contact with the wire of the paper
machine; the other side is termed the felt
side. It is desirable to have means of distin-
guishing between the two sides because they
generally differ in some physical character-
istics. It is not always possible to make the
distinction, this being particularly true of

coated and other surface-treated papers, cer-

LUGLTAM Gl VeliTL ol asut Tl Dl pap Ty LA

tain'high-grade papers made from well beat-

en rag stock, and specialties made with vari-

ations in the usual paper-machine practice.

When one of the following procedures does

not give a definite indication, it is advisable

to try one or more of the other procedures.
2. Procedures

2.1 Fold over a sheet of the paper and
observe the relative smoothness of the two
sides. Often the pattern of diamond-shaped
impressions of the machine wire can be seen,

thus identifying the wire side. In viewing

+ha i
the paper, il should be held in a horizontal

position with the light striking it at an angle
of about 45° and with the line of vision of
the eye also at an angle of 45° o the surface
of the paper. Observation with a microscope
is helpful.

2.2 Dip the paper in water or in a weak
caustic soda =olution, drain off the excess
liquid, allow to stand a few minutes, and
again examine the two sides. This treatment
tends to restore to paper the texture it had
on the machine wire. View as described in
2.1.

2.3 Hold a sheet of paper in one hand in
such a way that the grain (machine) direc-

tion is parallel to the line of vision and the

-sheet surface is approximately horizontal.

Holding the sheet in this position with one
hand, pull upward with the other to start a
tear in the sheet so that the line of tear fol-
lows the grain of the paper. As the tear is
being made, gradually guide it so that it
moves in the cross direction and toward the
outer edge of the sheet, producing a tear line
following a curved path. Turn the sheet over
so that the epposite side is uppermost and
make a similar tear in the sheet. Observe the
feathering caused by the splitting of the
sheet at the edge of the two tears which have
been made. One of these tears will show a
distinct feather edge as compared to the
other, especially in the curved portion where
the line of tear departs from the grain or
machine direction and moves toward the
eross direction. The tear with the more
feathered edge is always made when the wire
side of the sheet faces upwards.

2.4 Cut specimens approximately 1 inch
wide and 2 inches long, with the long dimen-
sion at right angles to the machine direction
of the paper. Place the specimens in a dry-
ing oven at approximately 100°C. or in a
desiceator over a suitable drying agent, such
as anhydrous calcium chloride. It is essential
that both sides be exposed alike to the drying
air, and they must be suspended or other-
wise held so that they can curl without re-
straint. The direction of curl under these
conditions will furnish a reliable means of
distinguishing between the two sides of most
papers. On drying, any pronounced curl of
the specimens will be toward the wire side
with the axis of the curl paraliel to the ma-
chine direction of the paper.
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ACIDITY, pH

1, Definition

L1 In this method the pH value of a
paper refers to its acidity or alkalinity in
terms of hydrogen ion concentration of the
unfiltered aqueous extract of the cut or
ground paper.

2. Test specimen

2.1 The test specimen shall consist of 1
gram of air-dry paper. CUrdinary papers
such as bond and writing may be tested in
the form of smalil cuttings. Paper more than
0.012 inch thick or very dense paper shail be
reduced to a fiuffy form hy a disintegrator.

3. Apparatus

3.1 The special apparatus required for
this test is a circuit including a glass elec-
trode and a saturated KCl-calomel half-celi
capable of precision to within 0.1 pH. The
complete apparatus is commercially avail-
able. The apparatus used shall be standard-
ized frequently against 0.05 M potassium
acid phthalate solution which has a pH of
4.0 over the entire range of room tempera-
ture,

4, Distilled water

4.1 For making the extraction, water
containing ordinarv amounts of CQ,, but not
tiore than correspouds to a pH of 5.9, may
be used to test all papers, including those in
the neviral range between pH 6.0 to 7.0. A
sample of the water must be tested for alka-
line impurities, however, by boiling for a few
minutes, cooling, and then measuring its
pH. If this is found to be higher than 7.8,

‘ the water must be distilled from a solution

containing approximately 1 gram of KMno,,
and 4 grams of NaOH per liter. A double
stili-head is usually necessary.

5. Procedure

3.1 Weigh 1.0 gram of the air-dry cut or
ground paper into a 125-milliliter Frien-
meyer flask. Add about 20 milliliters of dis-
tilled water and macerate with a fattened
stirring rod until the specimen is uniformly
wet. Then add 50 miililiters more of the wa-
ter, stir, and affix to the flask a stopper con-
taining a glass tube about 9 milliliters in di-
ameter and 75 centimeters in length, which
serves as a condenser. A soil-digestion flask
which has a ground-glass stopper and con-
densing tube in one piece, or a rubber stop-
per covered with clean metal foil may be
used. Place the flask in a steam bath which
will maintain the contents of the flask at 95°
to 100°C. without boiling the water. Heat at
this temperature for 1 hour with occasional
shaking, then cool to 20° to 80° C. (68° to
86° F.), and measure the pH of the unfil-
tered mixture with the glass electrode. If the
glass electrode ha+ just previously been used
for measurements in the alkaline region, and
if the paper to be tested is in the neutral
region, immerse the electrode in 6.05 M po-

-tassium acid phthalate for 1 minute and rinse

thoroughly several times with distilled water
before use.

6. Report

6.1 The pH value of the paper shall be
the average of duplicate determination:
which agree within 0.1 pH. The average
shall be expressed to the nearest 0.1 pH.
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ALPHA CELLULOSE

1. Definition and scope

1.1 Aipha cellulosge is that portion of the
cellulose of paper fibers that is inaoluble in
a strong solution of sodium hydroxide under
definitely prescribed conditions. It is more
stable than the meodified forms of celluiose
that are dissolved by sodium hydroxide, It
is suitable for all kinds of papers,

2, Test specimen

2.1 A sufficient amount of the paper for
the tests shall be reduced to cotton-like form
i. & disintegrator and then thoroughly
mixed. Xach test specimen shall weigh 0.3
gram.

3. Apparatus

3.1 The special apparatus required for
thig test is as follows:

3.1.1 A disintegrator which will com-
pletely disintegrate the paper without heat-
ing or contaminating it. A Koerner type or
its equivalent shall be used.

3.1.2 A water bath which can be main-
tained at 20° == 0.1°C. (63° + 2°F.),

4. Reagenta

4.1 Sodium hydroxide solution, 17.5 per-
cent (5.24 N.).—Allow a 50 percent solution
of C.P. NaGH to stand about 1 week in a
stoppered vessel to permit settling of
Na,C0O,. Draw off 2.00 milliliters of the
supernatant liquid with a pipette; add about
50 milliliters of distilled water and 1 inilliliter
of 1.5 M BaCi, solution to lessen the effect of
CO, on the endpoint; and titrate with stand-
ard 1 N hydrochloric acid, using phenoclph-
thalein as indicator. Knowing the approxi-
mate normality of the concentrated NaOH,
dilute it with distilled water to 5.24 = 0.03
N, checking the diluted NaOH by titrating
10.00 milliliters of it as before, and diluting
further, if necessary, to obtain the normality
specified, which will correspond to a strength

of 17.5 = 0.1 percent. (The final solution
should have a density of 1.194 =+ 0.001 at
15° C., or 1.192 = 0.001 at 20°C.)

4.2 Potassium bichromate golution.—Dis-
solve 90.0 grams of C.P. moisture-free (100°-
105° C.) K.Cr,0; in hot water {70°-96° C.)
and dilute to 1 liter after allowing the solu-
tion to cool.

4.3 Ferrous ammonium sulphate solu-
tion.-—Dissolve 195 grams of C.P, Fe(NH,),
(S06,) .6H,0 in water containing 10 milliliters
of concentrated H,S0, and dilute te 1 liter.
If the solution is kept out of contact with
oxygen, by a slow, continuous stream of hy-
drogen, for example, its strength will remain
quite constant. The amount of H, thus used
is about cne fifth of a 200-cubic-foot cylin-
der per year. This is not necessary but re-
duces the frequency with which the bichro-
mate-ferrous ammonium sviphate ratio must
be determined from daily to two or three
times monthly.

5. Procedure

5.1 Perform all operations described in
5.2 and keep all liquids, as nearly as possible,
at 20.0° = 0.1°C,

5.2 Weigh 0.3 gram 2= 10 milligrams of
the specimen in a 10¢-milliliter beaker. Add
20.0 milliliters of 17.5 percent NaOH solu-
tion, macerate until the fibers are uniformly
wet and dispersed and let stand 10 minutes
from the time of addition of HaOH. ‘Then
add 33.0 milliliters of water, stir the mixture
thoroughly, and let stand 1 hour longer, stir-
ring once during the interval. After stirring
once more, pour about 5 milliliters of the un-
settled mixture on an 80-mesh copper or
brass wire screen fitted into a Gooch cruci-
ble. The crucible and ring are supported by
a funnel fitted into the neck of a 100-milli-
liter volumetric flask with a rubber stopper
through which passes a glass tube for suc-
tion., Form a mat with gentle suction {pres-
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sure differential 10 to 20 mm. of Hg). Avoid
excessive packing of the fibera as this re-
tards filtering. It may be necessary to re-
filter the first filtrate, but loss of small
amounts of alpha-cellulose to the filtrate does
not affect the results appreciably. Pour the
remainder of the mixture on the mat, and,
before the last of the liquid has run through,
wash the beaker and the mat with 35 milli-
liters of water.

5.3 Moisten the residue of alpha-cellu-
lose with water and remove it from the cru-
cible. Place the crucible upright in a 400-

w hanalraw A1 it 1:11{-}1 IR millilitawa G'F
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12 M H,S0,, at room temperature, and rinse
it after a few minutes with 50 miililiters
more of the acid. Disintegrate the alpha-cel-
lulose pad in the acid, using a thermometer
as a stirring rod. Add to the alpha-cellulose
solution, with a pipette, 25.00 milliliters of
the bichromate solution and heat at 140° to
150° C, for 10 minutes. Bubble air in a fine
stream through the solution to prevent
bumping, and keep the beaker covered with
a watch glass notched to permit entrance of
the thermometer and the bubbling tube.

5.4 Aftar the golution has cooled to
130° C., and 50 milliliters of water, rinse the
thermometer, etc., and cool the solution to
60° C. or lower. Titrate the remaining bi-
chromate with the ferrous ammonium sul-
phate solution.

5.5 Pipet exactly half of the filirate
from the alpha-cellulose, after all fibers pres-
ent have settled, into a 400-milliliter beaker

H S AF +tha hinhmn atn
LUHLH.HI.\HE OU Luuuuu:sa $i LA Starcmaie
solution. If the paper contains oxidizable
fillers such as ZnS pigment or CaS0,, filter

,I
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the filtrate once through a thick pad of as-
bestos in a Gooch crucible before taking the
portion for analysis. (Such fillers remaining
with the alpha-cellulose may cause some er-
ror, but this is usually slight.) Cautiously
and with constant stirring, pour 50 milli-
liters of concentrated H,S0, down the side of
the beaker containing the portion of the fil-
trate, then heat and titrate as before.

3.6 The amount of bichromate solution
consumed in milliliters is calculated for each
fraction as follows:

(a) For alpha fraction, ml.=25—(V, x r)
(b) For filtrate, ml.=2 (b V,x7)

where V, and V, represent the volumes of
ferrous ammoniom sulphate necessary to ti-

trata the h!ﬂhrnmn!'n ramaining aftar n\nﬂo_
rom remaining ail

tion in the two cases, respectively, and r is
the volume of bichromate solution equivalent
to 1 milliliter of ferrous ammonium sulphate
solution, determined frequently by titrating
5 milliliters of bichromate solution i1n 1060
milliliters of 1:1 H,SO,. The alpha-cellulose
percentage of the total cellulose is caleculated
from the volumetric data by substitution in
the following equation:

(a) x100
Alpha-cellulose, percent — ———«——
(a) 4 (b)
¢. Repori
6.1 Alpha cellulose shail be reported as

a percentage of the total cellulose, and shall
be the average of duplicate determinations

the regults of which agres within at least

vAAT L LD ¥ sasnsEn

0.4. The average shall be expressed to the
nearest whole percent.
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ASH

1. Scope

1.1 This method is for the determination
of ash, which is defined as the residue after
complete combustion of paper and paper-
board.

2. Test specimen

2.1 The test specimen shall consist of
small pieces of paper so selected as to be rep-
resentative of the sample. Iis total weight
shall not be less than 1 gram.

2.2 The specimen shall be dried to con-
stant weight at 100° to 166° C. and weighed
to the nearest 1 milligram. This may be done
with sufficient accuracy for the purpose in
the ignited and weighed crucible used for the

ashing of the paper.
3. Apparatus

3.1 A crucible, such as piatinum, alun-

dum, porcelain, or silica, which does not
rhonoo In mnln‘hf nnder the 1o'n1f1nn r‘nndl-
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tions, and having a tightly ﬂttmg lid, is used
for the ignition,

3.2 An electric muffle furnace with an
operating temperature of about 925° C.
(1,700° F.) is recommended, but a gas burn-
er yielding a similar temperature is also suit-
able.

4. Procedure

4.1 Ignite the specimen in the crucible,
which, together with the cover, has previ-
ously been ignited and weighed to 0.1 milli-
gram. To avoid loss of small particles, the

crucible shall be covered during the initial
ignition of the paper, which shall be done at
low temperature, and the temperature shall
then be gradually raised to a maximum of
about 925° C. (1,700° F.). After this tem-
perature is reached, the lid of the crucible
may be slid te one side until the combustion
is complete, Care must be taken at all times
to protect the contents of the crucible from
air drafts. When the paper is completely
burned, as indicated by absence of black par-
ticles, remove the covered crucible to a desic-

cator and let it remain until its temperature

Aarnttilihwivrm with thaot ~Ff tha anveeniind
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ing atmosphere. Weigh the crucible and con-
tents to the nearest 0.1 milligram. Repeat
the ignition and weighing until the weight
is constant.

4.2 The percentage of ash shall be com-
puted on the basis of the weight of the speci-
men when dried to constant weight at 100°
to 105° C. and shall be the average of at least
two determinations. The resuits shouid agree
to within 0.1 for papers containing 5 percent
ash or less, to within 0.15 for papers con-
taining from 5 to 10 percent ash, and to
within 0.2 for papers containing over 10 per-
cent ash.

5. Report
5.1 The percentage of ash shall be re-

wankad +n tha nanwaat N N5 far nanors sontain-
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ing 5 percent ash or less. For papers contain-
ing 5 to 10 percent ash it shall be reported
to the nearest 0.1, and for paper containing
over 10 percent ash fo the nearest 0.2
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COPPER

1. Definition and scope

1.1 Copper number of paper designates
the amount of copper precipitated as cuprous
oxide by the celiulose under definitely pre-
scribed conditions. It is a measure of the
amount of unstable modified forma of cellu-
lose present and thus is reiated to the stabil-
ity of papers. It is suitable for all papers
except those containing zine sulfide, which is
usually a component of zinc pigments.

2. Test specimen

2.1 A sufficient amount of paper for the
tests shall be reduced to cotton-like form in
a disintegrator and then thoroughly mixed.
Each fest specimen shall weigh about 1.5
grams.

3. Apparatus

3.1 The special apparatus required for
this test is as follows:

3.1.1 A grinder which will completely
disinterrate the paper without heating or
contaminating it. The grinder shalli be a
Koerner type or its equivalent.

3.1.2 A steam or oil bath which can be
maintained at 100° C.

4. Reagents

4.1 Copper sulphate solution.-—Dissoive
100 grams of CuS0,5H.0 in water and dilute
to 1 liter.

4.2 Carbonate bicarborate solution. —
Dissolve 350 grams of Na,Co;.10H,O (or 129
grams of anhydrous Na,CO;) and 50 grams
of NaHCO, in water and dilute to 1 liter.

4.3 Molybdophesphoric acid. — Dissolve
100 grams of sodium molybdate, Na,Mo04.-
2H,0, and 75 milliliters of phosphoric acid
(83 percent) in a mixture of 275 miliiliters
of concentrated H,SO, and 1.75 liters of
water.
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NUMBER

4.4 Sodium carbonaie solution—An ap-
proximately 5 parcent solution of Na,CQ, in
water.

4.5 Potassium permunganate soluiion,—
0.05 N: 1.5815 grams per liter.

5. Procedure

5.1 Allow the specimen to come to mois-
ture equilibrium with the atmosphere of the
balance, Weigh about 1.5 grams {tc nearest
10 mg.) of the ground paper. Weigh at the
same time, samples for moisture and ash de-
terminations.

5.2 Immediately befcre use, add 5.0 mil-
liliters of copper suiphate soiution to 5 mil-
liliters of carbonate-bicarhonate solution.
Bring the mixture to s boil in 2 minutes, and
pour it sver 1.5 grams ¢i the ground sampie
in a 125.-milliliter Erlenmeyer flask. Stir
well with a glass rod in order to distribute
the fibers and to remove air bubbles. Fit the
flask with a loosely fitting glass bulb or stop-
per and submerge compietely in a steam bath
at atmespheric pressure. Qccasionaily fibers
tend to float to the surface, thereifore the

" ghould be shaken from time o time to
. Aribute them. Remove the fask from
the steam bath at the end of 3 hours, Filter
on an ashless filter paper in a 7.5 centimeter
Buchner funnel, using suction. Wash by
flooding with 100 milliliters of 5 percent
Na,CO; solution at about 20¢ C. and then by
flooding with 250 milliliters of hot water
{about 95° C.), discarding the filirates.
Transfer the fibers and filter paper to a smali
beaker, add 25 milliiiters of the molybdophos-
phoric acid solution and macerate well with
a flattened glass rod. Transfer to a Buchner
funnei again and wash thoroughly with cold
water until the blue molybdenum color is re-
moved from the fibers. Dilute the filtrate
with water to approximately 700 milliliters
and titrate it with 0.05 N KMn0, to a faint
pink.
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5.3 The copper number is the number of
grams of metallic Cu in the Cu,0 resulting
frem the reduction of the CuS0, hy 100
grams of the paper fibers. This is calculated
by the formula:

6.36 x ml. KMn0, x N

Copper number —

w

L4

where N is the normality of the KMnO0,, and
W is the weight in grams of the test speci-
men after deduction of the weight of the non-

UU-P-31b

fibrous materials. Correction of the weight
of the test specimen shall always be made for
moisture and ash. Not less than two deter-
minations shall be made and the average of
the results rounded off to the nearest 0.1,
shall be reported. Duplicate determinations

should agree within 0.2,

i Raonanw

s s R

6.1 The copper number shall be reported
to one decimal place on the basis of total
fiber content.




Downloaded from http://www.everyspec.com

Method 240

3 MARCH 1949

MOISTURE \

1. Scope

1.1 This method is for determining the
amount of moisture in paper.

2. Test specimens

2.1 When the amount of moisture is de-
termined to compute the results of chemical
tests of paper on a moisture-free basis, the
test specimens shall weigh not less than 1
gram and preferably not less than 2 grams
each, and when weighed shall be in moisture
equilibrinm with the specimens being ana-
lyzed. When moisture is determined to com-
pute the amount of moisture in a delivery of
paper, the test specimens shall weigh not
less than 50 grams each, and they shall be
obtained in accordanee with method 160. In
sampling a delivery for moisture content, ex-
treme care shall be taken to avoid change in
moisture content during sampling. Handle

cemmtain mam  wz-ibh Alnoe
the specimen with clean, dry rubber glC‘v’%S,

transfer it to the container as soon as with-
drawn, and close the container immediately.
If a delay of over a second or two in trans-
ferring the specimen to the container is un-
avoidable, keep the specimen covered on both
sides with several adjacent layers of the pa-
per from which it was withdrawn until ready
to place it in the container. Unless the speci-

men is later to be spreaa out in the oven,
avoid stuffing the container tightly.

3. Apparatus

2 ¥ Tha anecial annaratuz required for

aFs B ALY OpULAtal waprprel Y-S S =

this test is an airtight container in which the
test specimen is dried and weighed. For the
‘minimum size of specimen designated, a
weighing bottle approximately 65 milli-
meters (2% inches) in height and 45 milli-
meters (134 inches) in diameter is suitable.
For the larger specimens, a proportionately
larger, lightweight, airtight metal can should

be used, preferably containing a removable
lightweight wire-mesh basket.

3.2 The oven used to dry the paper shall
be equipped with means for ensuring ade-
quate temperature control and air circulatica
and preferably equipped with means of dry-
ing the air entering the oven.

4. Procedure

4.1 After the specimen has been placed
in a weighed container, weigh it in the closed
container to obtain the moist gross weight
of the sample,

4.2 For large samples, unless the con-
tainer has a removable basket, take the speci-
men from the container in which they were
weighed, spread them in a basket or tray
which will permit free circulation of air
around them, and place them, as well as the
original containers, in the oven, Heat for
about 2 hours, replace the specimens in the
original container and close it, doing this if
possible without removing the specimens
from the oven. Let the closed confainer and
contents cool at room temperature, and

weigh.

4.2 For small samples, without removing
the specimens from the weighing bottles, re-
move the stoppers, heat-for 1 hour, close the
botties in the oven, cool to room temperature
in a desiccator, and weigh. Remove the stop-
per momentarily just before weighing, to

adjust any change in air pressure.

4.4 Dry the specimens in either case at
100° to 105° C. Repeat the periodical drying
and weighing until the difference in weight
between two successive weighings is not

more than 0.1 percent of the weight of the
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specimen. For 2-gram samples, all weigh- 3. Report

ings shall be made to an accuracy of 1 milli-

gram; for cther samples. at least to an aecu- 5.1 The mcigture shall be reported as the .
racy of 1/2000 of the original weight of the  DPercentage less in the original weight of the

sample. paper to the nearest 0.1.

UU-P-31b
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ROSIN

1. Scope

3.1 TFkis method i3 for the qualitative
and quantitative determination of ro8in
{(colophony) in paper.

2. Qualitative tests

2.1 A positive result sbtained by both of
the following procedures shall be regarded
as conciusive evidence of the presence of
rogin or resin scap added as a sizing ma-
tarial.

211 Licherman-Storch test. — Place
about i gram of the paper, cut into small
pieces, in a clean, dry test tube, Add 5 milli-
liters of C.P. acetiec anhydride and Goil down
to about 1 milliliter. (Coution——The fumes
of the anhydride are very irritating and
should be burned as they leave the mouth of
the test tube.) Pour the liquid residue into
a clean, dry porcelain srucible and ccol to
room temperature or iower. If any waxy
particies separate oui, they should he filtered
off on a dry tilter paper. Add carefully down
the side of the crucible. 1 dron of concen-
trated suiphuric acid. A fugitive, rese-violet
coioration formed where the acid meets the
anhydride indicates rosin.

2.1.2 Rospail test-~Piace the paper on
a plass or porcelais wiate and apply a drop
of a nearfv sucuraind solution of sugar. After
a few vni.:an s remove the excess sugar solu-
tion with filter paper. Add a drop of concen-
trated H,30, to the sugar on the paper. A
raspberry-red coloration indicates the pres-
ence of rosin.

3. Quaniitative determination

3.1 Test specimen.—The test specimen
sghall consist of strips about 025 by 1.6
inches (6 x 40 mm.) weighing 5 to 7 grams.

3.2 Apparatus.—A suitable extraction
apparatus, such as a Soxhilet or Underwrit-

ars’, is required.

3.3 Eutracting solvent —To 1 liter of 95
percent ethyl alcohol add 4 milliliters of con-
cenirated HCI and mix,

3.4 Procedure—~Flace the strips length-
wise in the syphon cup of the extractor, tak-
ing care to avoid packing them together
tigntly. Tor the extraction, use aboui 2 {o
2.5 times the volume of solvent required to
fill the syphon cup. Exiract st a rate of 15
syphonings per hour (which should yield 2
volume of about 250 ml. of solvent dis-
tilled per hour) for a period of 2 hours.

L e AN el

3.4 When the extraction period is com-
pleted, svaporate off the solvent in the flask
on the steam bath until the odors of aleohol
and H{1 are no longer noticeahla, Place the
Hask i1 an oven at 100° to 105°C, for 15 min-
utes, cool to room temperature and add 2¢
millilitera of anhvdrous ether. The rosin dis-
aolves in from 5 to 30 seconds, but if coverad
by foreign material it must be uncovered by
scraping the mass with a stirring rod.
After standing 15 to 20 minutes {o further
the cvagulation and settling out of the for-
sign matler If necessary, filter the ether so-
tation with suctien through a fine-pore flter
paper «ut to fit 4 Gooch crucible, directly into
a weighed beaker. It is usually necessary to
refilter the filtered solution through the same
paper. Another 20-milliliter portion of ather
is used for rinsing, adding the rinsing to the
solution in the weighad container. Evapo-
rate the ether, then dry in an oven at 100°
nearest 1 milligram. Repeai drying and
weighing until the weight is constant to pius
or minua 1 milligram.

3.5 Report.—The result of the rosin deter-
mination shall he reported to the nearest 8.1
as a percentage of the paper dried at 100° to
105°C,

UU-P-31b
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FIBER IDENTIFICATION AND QUANTITATIVE
DETERMINATION

1. Scope

1.1 This method covers the identification
of the kinds of fibers preseni in paper and
paperboard, and their quantitative estima-
tion when the material contains mixtures of
different kinds of fibers.

F Maoos covoeZeee o
&s  1OBL BPTCLINICN

2.1 The specimen for test shall consist,
when possible, of pieces having a total area
of 25 square centimeters (4 gq. in.) cut from
different portions of the test sample s0 as to
be representative of it. If sufficient specimen
is not available, an area of 3 square centi-
meters (1% sq. in.) will be recognized for
quantitative analysis and 0.9 square centi-
meter (14 8q. in.) for fiber identification.

3. Apparatus and materials

3.1 Microscope—A compound microscope
equipped with a mechanical stage, Abbe con-
denser, eyepiece, and achromatic objective. A
magnification of 100 diameters is recom-
mended. This is obtained by using a 16-mili-
meter objective and a 10-X Huygenian eye-
piece. If the microscope has an adjustable
draw tube, a 160-millimeter tube length is
used; and if an apochromatic objective is
employed, it is necessary to use a compensat-

ing eyepiece and an achromatic condenser.

3.1.1 Counting eyepiece.—The eyepiece
shall be equipped with a suitable reference
peint (cress hairs, pointer, or dot) for
counting the fibers passing under it.

3.2 Dropper.—A glass tube 6 milli-
meters in internal diameter and about 10
centimeters long, fitted at one end with a rub-
ber bulb and having the other end carefully
smoothed but not constricted. The tube shall
be graduated at the lower end so as to deliver
0.5 cubic centimeter.

3.3 Slides and cover glasses.—Slides and

cover glasses shall be kept in 50 percent al-
cohol, or washed with it before use. The
glides shall be 1 inch x 8 inch, of colorless
glass, The cover glass shall be 1 inch square
{No. 2)}.

3.4 Hot plate—The hot plate shall have
a solid metal top with an absolutely level sur- -
face and be capable of heating to §0° to 60°C.
The top of the hot plate may be painted with
a dull black paint, well baked-on, and then
marked with suitable lines to correspond

writh tha limag an tha ando Af tha clidaa MThia
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is for convenience in making up samples.
3.5 Dissecting needles.
3.6 Aluminum soap solution.

3.6.1 To 600 cubic centimeters of dis-
tilled water add 156 grams of pure white soap
shavings (Ivory soap is satisfactory) and
stir until completely dissolved; then add 10
grams of pure aluminum sulphate, Aly
(S0,)..18 H,0, and stir until the precipitate
forms a wax-like mass of Al-stearate which
may be lifted out with a stirring rod. Place
the precipitate in a desiccator for 48 hours
or more. Store in a well stoppered bottle for
use as needed.

3.6.2 To 50 cubic centimeters of benzene
in a glass-stoppered bottle add 0.7 gram of
the Al-stearate and shake well daily until
completely dissolved. This usually requires
about 10 days.

3.6.3 If, after standing for several
weels, the mixture should appear to have
lost some of its water-repelling capacity, a
small piece of Al-stearate dropped into the
solution will correct this condition within a
few hours.

4. Disintegration of test specimen

4.1 Tear the test specimen into amall
pieces and place in a small beaker. Obtain
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the approximate weight of the specimen in
order to ealculate the proper dilution of the
disintegrated specimen. Cover with {-per-
cent NaQH solution, bring to a boil on a hot,
plate, decant the liquid, and wash twice with
distilled water. Cover with 0.05 N H{I, let
stand several minutes, decant the acid, and
wash several times with distilled water.
Drain off the water, roll the pleces of paper
into pellets gently between the thumb and
fingers, pat into a 50G-milliliter Erlenmeyer
flask, add a little water and shake vigorously
until the water is absorbed by the paper.
Add more water and shake, and continue this
treatment untii the paper is thoroughly de-
fibered. Ddlute the suspension of fibers by
pouring away part of it and adding water to
the remainder until the suspension has a con-
sistency of about 0.05 percent fibers. Par-
tially A1l a test tube with the mixture.

5. Preparation of slides

5.1 XKeep the microscope slides and cover
glasses in 50 percent aleohol. After the slides
have been dried and polished, draw lines on
them 1 inch from each end in the following
manner: Arrange six slides or less so that
the odges are in contact. Place a 6-inch
wooden rule (1 inch wide and having a metal
ferrule) on the slides so that the rear edge
of the rile is even with their 2nds. Dip a
clean steel pen in an ordinary pea holder
into the Al-svap solution, and let the excess
flow off by touching the point to the adge of
the bottle. Draw a line on the slides zlong
the metal edge of the ruler. Hepeat the op-
eration on the opposite ends of the slides.
This gives a thin line of Al-stearate across
each slide 1 inch frem e2ch end, and these
lines will keep the fiber suspensicn within
the area of 1 square inch at each end of the
slide. It is advisable to wipe the pen point
clean after each sei of markings. Remove
dust and lint from the slides with a small
camel-hair brush; then place the slides on the
hot plate at about 60° C. The hot plate must
be level.

5.2 Theroughly mix the tesi-tube suspen-
sion of the sample, ingert the dropper to the

UU-P-31b

middie of the suspension and withdraw s
portion of the mixture. Place 0.5 cubic cen-
timeters of the suspensicn immediately on
each end of the slide. (The test tube must
be shaken and sample withdrawn for each
end of the slide). Evaporate s portion of
the water, then carefully tap the suspension
with a dissecting needle to distribute the
fibers evenly inside the 1-inch-square areas
on the end of each slide. Leave the slides on
the hot plate until completely dried. They
are then ready for stzining as described
under the various stains,

NOTE 1.—Care must be taken that the unstained
fibers on the slide are not touched by the anaiysi's
fingers. The slide should be allowed to cool before

adding the stain, otherwise confusing colors may he
obtained.

6. Procedure

6.1 Examine the prepared slides micro-
scopically, using a magnification of about 100
diameters. For a guantitative estimation,
piace the stained slide on the mechanical
stage of the microscope and count the diifer-
ent kinds of fibers across the slide, beginning
2.5 millimefers from one long edge and mak-
ing five trips across one end of the slide
along lines apaced approximately 5 milli-
meters apart. The distribution of fibers on
the slide chall be such that five trips across
the slide at 5-millimeter intervals will in-
clude between 200 and 300 fibers. Repeat
this on the sample on the other end of the
slide. 1f these two results agree within 5
percent, ne further counts need be made;
ctherwise anofther count shall be made on one
2nd of a second slide and the three resuits
averaged.

6.1.1  As each fiber passes under the ref-
erence point in the eyepiece, count it as one
regardless of its size. If aggregations of
fibers, such as ovecur in groundwood, are en-
countered, the number of single fibers in the
aggregation shall be estimated and counted
as if the fibers were separated completely.

7. Staining and identification

7.1 Herzbery stain.
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7.1.1 Prepare the following solutions:

{a) An aquevus solution of C.P, zinc chlo-
rvide (fused sticks in 50-gram, unbroken,
sealed bottles} saturated at 20° C.

(b) 0.25 gram of C.P. iodine and 525
grams of C.P. potassium icdide dissolved in
12.5 cubic centimeter of distiiled water.

Mix 25 cubic centimeters of sclution (a),
measured at 20° C., with soluiion (b). Pour
into a narrow cylinder and let stand until
clear (12 to 24 hours). Decant the superna-
tant liquid into an amber-colored glass-stop-
pered bottle and add a small piece of iodine
to the solution. Avoid undue exposure to

light and air.

7.1.2 For staining, apply 3 or 4 drops of
the stain to the dried fibers, cover ihe whole
with a cover glass in such a manner as to
avoid air bubbles, let stand for 1 or 2 min-
utes, and drain off the surplus by tipping
the slide edgewise on a blotter,

7.1.3 The following colors are developed
by this stain:
Regd-—Linen, cotton, bleached manila hamp
{abacaj.

Blue—Chemically prepared fibers low in
lignin, from wood, straw, and es-
parto.

Yellow—Fibers high in lignin, such as
groundwood, {(unbleached) ijute,

and unbleached manila hemp
(abaca).

7.2 Lofton-Merrilt stain.— This  stain
shall be limited to differentiaticn between
coniferous (softwood) unbleached sulphite
and coniferous (softwood) unbleached sul-

‘phate.

7.2.1 Prepare the following solutions:

(a) 2 grams of malachite green in 100 cu-
bic centimeters of water.

{b) 1 gram of basic fuchsin in 100 cubic
centimeters of water.

Mix these in the proportion of 1 part of
solution (a) to 2 parts of solution (b). Add
a few drops of the compound stain to the
fibers and let stand 2 minutes. Remove ex-

Method 360

cess stain by means of a hard filter paper
and add a few drops of 0.1 perceni HCL
After about 30 seconds remove the excess
acid. Finally add a few drops of water and
remove the excess.

7.2.2 As dyes from different sources .
vary, it is necessary to test them by staining
known fibers, Unbleached -quhate fibers are
atained biue or blue-green and unbleached
sulphite fibers purple or lavender. If any
purple fibers appear i unbleached suiphate
fibers, this indicates there is too much fuch-
sin present and more malachite green solu-
tion must be added. The opposite 1s indi-
cated if some unbleached sulphite fibers de-

velop 2 green or blue color.

7.2 Modijied Bright stain.—This stain
shall be used only to show the presence of
groundwood and unbleached pulps. Pevcent-
ages of unbleached or groundwood pulp
found by this method may be lower than the
actual amount present, due to the fact that
gsome well-cacked unbleached pulp may fail
to give a biue color,

7.3.3  Prepare the following solutions:

(2} 2.7 grams of ferric chloride, Fell,
8H.0, per 100 cubic centimeters of distilled
water

(b) 2.29 grams of potassium ferricyanide,
K.Fe(CN)., per 100 cubic centimeters of dis-
tilled water.

(¢) 0.5 grams of benzopurpurin 4B crude
in 100 cubic centimeters of 50 percent ethy!
alcohol. The dye used shall be DuPont Pur-
p'l,'u_ill 4B Concentrated, or its equivalcnt The
golution is warmed until the dye is complete-
ly dissolved. (Some of the dye will precipi-
tate on cooling.)

Filter solutions (a) and (b} and keep in
gseparate bottles. These solutions should be
renewed frequently. Solution (c)} may be
used indefinitely. When the solution be-
comes cloudy, warm untii it becomes clear

noraIT

again.

7.3.2 Apply 3 drops each of sclutions
(a) and (b) to the fibers and let stand 1
minute. Remove the excess stain by means
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of blotting or filter paper, add a few drops
of solution {c), and let stand 2 minutes.
Finally remove water, using a glass cover.

7.3.3 Any blue coloration of fibers shows
the presence of groundwood and/or unm-
bleached pulps. Bleached fibers or fibers

" practically free from ligno-cellulose stain

red.

8. Calculation of results of quanlitative
estimation

8.1 Multiply the number of each kind of
fiber counted by its factor as given in table
I to obtain the weighted count. Add together
the weighted counts of each kind of fiber and
calculate each to a percentage of the total.

Table 1.—Weight factors for different
kinds of fibers

Kind of fiber Factor
Groundwood - - 1.3
Linen and cotton---vee-ocmmocaoooo 1.0
Chemical coniferous wood- .-—————-. 0.9
Chemiczl deciduous wood-—-———---- 0.6

{

9. Report

9.1 The proportions of the various fibers |
found shall be reported in terms of percent-

ages by weight of the total fiber composition
to the nearest multiple of 5. When any fiber
is found present in amount less than 214 per-
cent, it shall be reported as “trace.”

9.2 In reporting results by the Herzberg
stain the following nomenclature shall be
used:

Rag (cotton, linen, hemp)..... Esparto
Coniferous chemical wood......Jute or manila
Deciduous chemical wood....... Straw
Mechanical wood.................. Japanese fiber

When stains other than the Herzberg are
used, appropriate qualifying terms may be
applied, such as bleached, unbleached, sul-
phate, sulphite, etc.

Copies of this specification may be purchased for.25 cents.

#U.8. GOVERNMENT PRINTING OFFICE: 1971-714-158/12016
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