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QH].p DESignation: D 4250 — 92 (Reapproved 1999) An American National Standard

Standard Test Method for

Water-Holding Capacity of Bibulous Fibrous Products !

This standard is issued under the fixed designation D 4250; the number immediately following the designation indicates the year of
original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A
superscript epsilonej indicates an editorial change since the last revision or reapproval.

1. Scope surfaces, absorption of spills, etc.

1.1 This test method is designed for determining the water- 4.2 Water-holding capacity, as measured by this method,
holding capacityC,, of bibulous papers such as facial tissues discriminates well among different absorbing products.
towels, wipes, nonwovens, etc., using predetermined times cg Apparatus
soaking and excess water extraction under a predetermined low ) ) o )
suction head resulting from a controlled capillary draining -1 Flat-Bottomed Tray with approximate inside dimen-
action. sions of 200 by 300 by 50 mm (8 by 12 by 2 in.).

1.2 This standard does not purport to address all of the Nore 1—Some common 2-gt borosilicate glass baking dishes are
safety concerns, if any, associated with its use. It is thedequate. Two brass washers may be glued to the bottom of the tray with
responsibility of the user of this standard to establish appro-silicone marine sealant to prevent displacement of the excess water
priate safety and health practices and determine the appncaextractor; the two washers may accommodate any two of the three brass
blllty Of regulatory Iimitations prior to use. screws that Support the excess water extractor.

5.1.1 Small Circular Spirit Level

2. Referenced Documents 5.1.2 Pin and Bar Elevation Indicatorset for 5 mm, see
2.1 ASTM Standards: Fig. 1. The tip should be dipped in hot wax from time to time.
D 585 Practice for Sampling and Accepting a Single Lot of 5.2 Excess Water Extractpsee Fig. 2.

Paper, Paperboard, Fiberboard, and Related Prbduct 5.3 Specimen Catcheicomprised of a piece of sheet alu-
D 685 Practice for Conditioning Paper and Paper Productsinum, about 0.12 mm thick, 100 mm wide, and 125 mm long
for Testing (0.0046 by 4 by 5 in.).
E 691 Pr.acuce for Cpnductlng an Interlaboratory Study to Note 2—This item can be cut from the bottom of a lightweight
Determine the Precision of a Test Metfiod aluminum cake pan. Plastic sheeting should not be used in place of metal.
3. Summary of Test Method 5.4 Specimen Holdersee Fig. 3.

5.4.1 Polystyrene Foam Piegcemeasuring about 13 mm
Sthick, 50 mm wide, and 100 mm londg4 by 2 by 4 in.), to
gerve as backup in the use of the specimen holder.

3.1 Following an initial weighing of the specimen, it is laid
upon water for a period of 1 min. The wetted specimen i
placed on an excess water extractor for 15 s, during which tim
the specimen experiences a 5-mm water-extracting Suction Note 3—This can be cut fron¥z-in. thick insulation board.
caused by the difference between the top of the excess waterg g pistilled Water— A supply of room temperature 23
extractor and the water level in the tray. After this, the .~ (73° + 2°F) distilled water about 50 cm above the tray.

specimen is again weighed. The observed gain in weight iS g 5 1 sjphon and Flexible Tubeerminating with a short
used to calculate the water-holding capacity of the sample. Th'l%ngth of capillary tubing.

is expressed both as grams per square metrg@ri) and as 5.5.2 Pinch Cock(screw type), to regulate the stream of
the water/fiber ratio: grams of waterp& g of conditioned \ater into the tray at a rate between two and three drops per
product (g BO/g conditioned fiber). second, more when a heavy material is under test. The flow rate

should be such that the amount of water flowing in 1 min is
several times the weight of water absorbed by a specimen.
56 Vertically Mounted Glass Eye Droppetapered end
down and with its tip immediately above the water surface in
the tray. The inside diameter of the tapered end should be
between 2.0 and 2.3 mm.

5.6.1 Aspirator—The eye dropper is connected to an aspi-

4. Significance and Use

4.1 This test method provides a measure of the ability of
towel, or like material, to soak up water in the drying of

1 This test method is under the jurisdiction of ASTM Committee D-6 on Paper
and Paper Products and is the direct responsibility of Subcommittee D06.92 on Test

Methods. rator, to remove excess water from the tray and to control the
Current edition approved Sept. 15, 1992. Published December 1992. Originallyvater level through vertical adjustment of the eye dropper.
published as D 4250 — 83. Last previous edition D 4250 — 83 (1988). 5.6.2 Holder, for the eye dropper, see Fig. 4.

2 Annual Book of ASTM Standardggl 15.09.

3 Annual Book of ASTM Standardgol 14.02. 5.6.3 Float Valve— Alternatively, a float valve so designed
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filb D 4250
3.2 mm {1/8in.) located at least 15 mm, no farther than 30 mm, from the left
edge of the excess water extractor, pointing vertically down-
_7st70ight edge wards.

8.4.1 Pour water into the tray until the waxed pin-point of
the bar elevation detector touches the surface of the water.

8.4.2 Adjust the flow from the reservoir to be between two
and three drops per second (see 5.5.2). Locate the eye dropper
. f_L | 4 4 leveling device out of the way, near the back edge of the tray

= woxedtip and vertically adjust the eye dropper in its holding clamp to
control the water level as set in 8.4.1.

19 mm (3/4 in.}

5.0 mm (0.197in.}

Note 1—The apparatus is made from 3.2-més-{n.) methyl meth-
acrylate sheet. The pin (an ordinary silk pin) may be glued to an end facg
of the bar with an epoxy glue. The 5-mm extension may conveniently b
set by means of the depth indicator of a vernier caliper. The pin tip shoul
be dipped in hot paraffin wax from time to time.

FIG. 1 Pin and Bar Elevation Detector

Note 5—With the aspirator turned off, this adjustment may be initiated
y vertically adjusting the eye dropper so that its tip appears to be about
%.5 mm (0.1 in.) above the water surface. Precise adjustments can be made
after turning on the aspirator. The operator should make certain that the
water has risen uniformly in the slots and that no air is trapped under the
specimen.

8.5 Place the specimen catcher on a paper towel at a point
immediately to the right end of the tray.

8.6 Record the temperature of the water in the tray. Repeat
Note 4—If a float valve is used, it should be freely connected to aat suitable intervals.

siphon tube carrying water from the reservoir listed in 5.5, and the short L
length of capillary tubing and pinch cock there mentioned should be at th®- Conditioning

bottom end of a siphon tube running from the tray to a receptacle onthe 9.1 Precondition and condition the test units in accordance

that it will control the water level to the desired position to
within 0.3 mm.

floor. See 5.5.2 for rate control. with Method D 685.
5.7 Top Platform Balancewith accuracy of 1 mg. 9.2 Cut specimens and perform test in the conditioned
5.8 Stopwatchor equivalent timer1 s at 60 s. atmosphere.

5.9 Thermometer=0.5°C.
5.10 Paper Towelsfor blotting and wiping. ) ) ] )
5.11 Precision Die Cutterto ensure the tolerance in each 10.1 Weigh specimen catcher and record weight. If possible,

10. Procedure

dimension of 0.5 mm (0.02 in.). tare catcher by zeroing balance with specimen catcher on pan.
10.2 Weigh the combination of specimen catcher and speci-
6. Sampling men and record the result.

6.1 If applicable, sample in accordance with Method D 585. 10.3 Place the specimen upon backup foam plastic (5.4.1)
with the side that is to be laid in contact with the water facing

7. Test Specimen up and with a cross machine edge of the specimen in
7.1 From each test unit of the sample, cut at least five2Pproximate coincidence with a long edge of the back-up foam

conditioned specimens, each measuring 76.2 by 76.2 mm (3.00astic.

by 3.00 in.), and indicate the machine direction on each 10.3.1 With the row of bent pins of the specimen holder

specimen. (5.4) pointing down, push the specimen holder hooks through
7.1.1 Do not subject the specimens to compressing, spreatle specimen, with the line of perforations 2 to 3 mm from the

ing, or stretching action at any time. No foam insert should beésPecimen edge. The use of a small bar over the bend in the pins
used in specimen die cutters. minimizes the chance of bending the pins.

8. p fi fA t Note 6—Facilitate later manipulations by marking the perforations in
- Freparaton or Apparatus the backup foam plastic with a sharply pointed black felt pen.

8.1 Clean the excess water extractor, tray and other appara-,q 4 |nyert the specimen holder and specimen so that the
tus with a dishwashing detergent, using a suitable brush. R'nsr‘?ooks point up

thoroughly with distilled or dionized watgr. . 10.4.1 Lay the specimen on the water (with the designated
8.2 Locate the excess water extractor in the right half of theside down) in the area to the left of the excess water extractor,
glass tray. _ with the specimen holder on the right side of the specimen.
8.2.1 _The slots in the excess water extractor should be 10.4.2 Start the stopwatch or timer at the moment the
perpendicular to the long dimension of the tray. specimen contacts the water
8.2.2 Position the excess water extractor such that a space o? |
at least 25 mm (1 in.) exists between the right end of the excessNote 7—If the specimen does not wet readily, it may be desirable to
water extractor and the inner right edge of the tray. push it under. In this event, record the action.
8.3 Place the circular spirit level on the top surface of the 10.5 At 59 s, deftly lift the specimen from the water and
excess water extractor, and level the excess water extractor itymediately lay it on the excess water extractor.
means of the three brass screws. 10.5.1 In the latter act, locate the left (trailing) edge of the
8.4 Remove the spirit level and place the pin and barspecimen near the left edge of the excess water extractor, and
elevation detector on the excess water extractor, with the pihold the specimen holder at a low angle,Biﬁéuaméﬁtg
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