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superscript epsilonef indicates an editorial change since the last revision or reapproval.

This standard has been approved for use by agencies of the Department of Defense.

1. Scope and paperboard (Cobb text)

1.1 This test method covers the determination of the time T 433 Water resistance of sized paper and paperboard (dry
required for water to pass through a specimen of paper. It is  indicator method)
based on the dry-indicator method of Cars¢i4y and

modifications of it developed by Abram@®) and Codwise 8. Summary of Test Method_ o )
(6-8). 3.1 This test method consists of bringing one side of the test

1.2 It is designed for use with materials that require gShecimen in contact with water and finding the time required

relatively short time to test (up to approximately 30 s), and hag0r the water to pass through the specimen, as indicated by the
been found useful in testing slack-sized papers. development of color in an indicator powder consisting of a

mixture of water-soluble dye, sugar, and starch. The sugar
Note 1—For testing hard-sized paper and paperboard, see TAPPI Tegleryes the two-fold purpose of masking the color of the
Method T 441. particles of dye as long as they are dry, and of absorbing the
1.3 This standard does not purport to address all of thetransuded moisture and holding it in close proximity to the dye.
safety concerns, if any, associated with its use. It is theThe starch increases the stability of the mixture.
responsibility of the user of this standard to establish appro- 3.2 Five tests are made on each side of the paper and
priate safety and health practices and determine the applicareported as two separate averages.
bility of regulatory limitations prior to use.
4. Significance and Use
2. Referenced Documents 4.1 The dry indicator used in this test method is so strongly
2.1 ASTM Standards: hygroscopic it will change color in a moderate- to high-
D 585 Practice for Sampling and Accepting a Single Lot ofhumidity atmosphere without contacting liquid water. It will
Paper, Paperboard, Fiberboard, and Related Prbduct  also change in contact with liquid water. This test method,
D 685 Practice for Conditioning Paper and Paper Producttherefore, measures the combined effect of vapor and liquid
for Testing transmissior{9). For test times up to approximately 30 s, liquid
E 122 Practice for Calculating Sample Size to Estimatetransudation rate is dominant and this test method can be
with a Specified Tolerable Error, the Average for a Char-considered to measure this property. As test times exceed 30 s,
acteristic of a Lot or Proce$s the influence of vapor-transmission rate increases and this test
2.2 TAPPI Standards: method cannot be regarded as a valid measure of liquid
T 441 Water absorptiveness of sized (non-bibulous) papefesistance (sizing).
4.2 This test method is of value in cases where paper or a
paper container comes into contact with water on one face.
4.3 This test method is sometimast applicable to mate-
rials containing large amounts of water-soluble components.

! This test method is under the jurisdiction of ASTM Committee D06 on Paper5- Apparatus
and Paper Products and is the direct responsibility of Subcommittee D06.92 on Test 5§ 1 Any form of apparatus for applying the test may be used
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moment the count of time is begun, Indicator

5.1.2 The indicator on the opposite surface is continuously
visible,
5.1.3 No moisture reaches the indicator except that which Dessicant
passes through the specimen from the wetted surface, and
5.1.4 No moisture that does so reach the indicator escapes
from contact with it.
5.2 Float Arrangemen(7)—Fig. 1 shows one apparatus that
fulfills the requirements of 5.1. It is made of a thin-walled FIG. 2 Longitudinal Section Showing Construction of Desiccator

e

aluminum pan approximately 5 in. (127 mm) in diameter and and Shaker

1in. (25.4 mm) high, with a hole 2 in. (50.8 mm) in diameter

cut in the bottom. The surface is coated with paraffin or Sugar 45
beeswax to make it more water repellent. The watchglass is Soluble starch 5

. . D 1
clamped over the specimen by means of a wire-frame clamp ve

hinged at one side and fastened under a spring at the oppositeMix the ingredients by screening repeatedly through a No.
side. In the absence of the float the paper can be supported B9 screen (23.6 mesh/mm) until the mixture is uniform. Keep
a hollow cylinder having the upper end barely submergedhe indicator in a desiccator when it is not being used.
under the surface of the water in a suitable vessel, while the 6.3 Water, distilled or demineralized.
watchglass is placed over the indicator. Such a cylinder ma . . .
also be found useful in supporting an occasional paper whosé Sampling, Test Units, and Test Specimens
surface is so easily wetted that it would be difficult to float it 7.1 For acceptance purposes, sample the lot of material in
unsupported when prepared as shown in Fig. 1. accordance with Practice D 585.

5.3 Shaker and Desiccator Assemiflyig. 2) for the 7.2 When sampling for other purposes, Practice E 122 may
Indicato—The shaker is prepared from a 10-mL screw-topbe used for an alternative.
vial by cutting away most of the metal of the flat portion of the 7.3 From each test unit obtained in accordance with 7.1 or
top, fitting a 70-mesh (27.5-mesh/mm) wire screen inside thée.2, cut ten test specimens, free from folds, wrinkles, or other
top, and screwing it back in place. The desiccator is made of Blemishes not commonly inherent in the material. A convenient
small wide-mouth bottle containing desiccant covered with &ize is approximately 2.5 by 2.5 in. (63 by 63 mm).
layer of glass wool. A hole is bored in the cork stopper just 7.4 For ordinary papers, designate the sides as wire side and
large enough to admit the shaker. The bottle remains on its sidé€lt side when they can be differentiated; otherwise, use a
and the vial is inserted through the hole with the screened enguitable code designation such as Side | and Side I, or when
inside. The assembly is kept in the usual type of laboratorghere is an obvious difference between the sides, such as Side

desiccator when not in use. I, coated, and Side Il, uncoated. The side designated is that
5.4 Watchglass50-mm (2-in.). which is to be in contact with the water.
5.5 Stopwatch or Electric Timereading to 0.2 s. 7.5 Condition and test the specimens in a standard atmo-
sphere in accordance with Practice D 685. The water on which
6. Reagents the specimens are floated should be223.5°C.

_6.1 Des!qcan{—Anhydrous calcium chloride, activated alu- g procedure
mina, or silica gel.

6.2 Indicator™—The water-transudation indicator is com- .
posed of pure, powdered cane sugar (do not use confectione’d . . ) e
sugar, which contains starch), pure soluble starch, and meth verted shaker until a th'r." even 'ay.ef IS _formed, av0|d|ng
violet dye (Color Index 680). Pass each ingredient separatel ither a very sparse covering or one in which the powder is

through a No. 100 screen (39.4 mesh/mm), and completely d lled up. In t_he former case, the_color change prodgced by too
it in a desiccator over a desiccant (see 6.1) before making thig" dye particles may be insufficient to attract attention, unless

mixture. When dry, weigh and mix the following proportions they are exposed _for a longer time t.han the proper end point.
by weight: When the powder is placed on too thickly, the upper layer may
obscure changes in the indicator in contact with the paper.
Also, the greater total quantity of powder may require more
time to change, since it would necessitate more moisture to
. affect all the dye. Handle the test specimen with care once the
Prepared indicator can be obtained from the following: M. Ames Chemical ; i farr ; AN
Works, Inc., 21 Roger St., Glens Falls, NY 12801; Thwing-Albert Instrument Co.,pOWCk_:‘r IS apphed' for Jarrl_ng Or excessive tlppmg may cause
10960 Dutton Rd., Philadelphia, PA 19154. rearrangement of the particles of powder, which then tend to
form in clusters, thus destroying the intimate contact and
- uniform thin layer that is desirable. As soon as the application

of the layer of the indicator powder is completed, cover it with

8.1 Place a test specimen on a level, smooth surface, and

FLOAT . .

V/ watch S cLan o the watchglass and keep it covered during the test.
GLASS SPEC 8.2 Instead of using the float arrangement described in 5.2,
FIG. 1 Cross Section of Float it is also permissible to form a paner boa ouimments
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