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he committee responsible for this standaTd has &1oted its withdrawal.] 
n the absence of substantial reasons that it should be continued, the 
ocietv will approve its withdrawal from publication in November, 1971. 

Scope 

1. (a) These methods cover pro
cedures for determining the resistance 
of textile fabrics to external (surface) 
wetting, internal wetting (absorption), 
and penetration by water (Note 1). 

Non 1.-Desigu&tions of equivalent methoda 
is.sued by the American Association of Textile 
Chemists and Colorists and of those methoda 
approved u USA Standard by the USA Stand
ards Institute ase noted alter the title in each 
method. 

(b) These methods are applicable to all 
fabrics1 both treated and untreated, 
regardless of fiber composition. 

(c) The procedures aepear in the 
following order: 

a Under the ata.nda.rdiza\.ion procedure of 
the Society, theae methoda are under the juria
diction of the ASTM Committee D-13 on Tu
tile Materiala, and are the di.rec\ reaponaibility of 
Subcommittee B-1 on Chemical and Performance 
Teat MethodL A liat of committee membera may 
be found in the ASTM Yeiu- Book. 

Current edition accepted Sept. 30, 1963. 
Ori&ioally iasued 1940. Repl&cea D 583- 68. 

Definitions ................... . 
Rcag~~t ~d Material .......... . 
Con~1 ~1olllllg .................. . 
Precwon ..................... . 
Resistance to External (Surface) 

Welting: Spray Test ....... . 
Resistance to Internal Wetting .. . 

Dynamic Absorption Test, 
Tumble-Jar Method ....... . 

Dynamic Absorption Test, 
Launder-Ometer Method .... 

Static (Immersion) Absorption 
Test ..................... . 

Resistance to Penetration ...... . 
Rain Test .................. . 
Drop Penetration Test ....... . 
Impact Penetration Test ..... . 
Hydrostatic Pressure Tests ... . 

Method I ................. . 
Method ll ................ . 
Method Ill ............... . 

References 
Appendix-Calibration and Verifi

cation of Wringer Construc
tion and Operation 

Definitions 

Sectioo 

2 
3 
4 
5 

6 to 12 
13 to 31 

14 to 19 

20 to 25 

26 to 31 
32 to 66 
32 to J8 
39 to 45 
46 to 52 
SJ to 66 
55 to 58 
59 to 62 
63 to 66 

2. (a) H' aler Resistance (Fabru).-A 
general term denoting the ability of a 
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TESTS FOR WATER RESISTANCE OF f ABRJCS (D 583) 123 

fabric to rcNst wetting and penetration 
ol water. 

(b) Wala &pdkncy (Te%Jue).-Tbe 
ability of a textile fiber, yarn, or fabric 
to resist wetting. 

(c) Fabric, Treawi.-A fabric to which 
a water-resistant or water-repellent 
finish has been applied. 

(d) For definitions of other terms 
used in these methods, refer to Defini
tions of Terms Relating to Textile Ma
terials (ASTM Designation: D 123).1 

Rea,ent and Material 

3. (a) Waler, maintained at 27 ::l: 1 C 
(80 ::l: 2 F). Distilled water is required 
for the spray, dynamic absorption, static 
absorption, and impact penetration tests, 
but tap water free from residual surface 
active agents may be used in the rain, 
drop penetration, and hydrostatic pres
sure tests. 

(b) Blolling Paper, "JVhiu AATCC 
Ttxlile Blolling Paper,111 conforming to 
the following specifications: 

Propcrt., Requircmuit 

Thickneaa. . . 0.02G to 0.030 
in. 

Durst.inc 
atrenith ..• '5 point.a 

(minimum) 
A beorplion.. . 60 :::!: 10 mm 

(each direc
t.ion) 

Weiibi ...... 230 :::!: 6 lb, 

Conditioning 

600 aheet.a 
24 by 36 in. 

Method 

FS: UU-P-31 b, 
Method 173' 

FS: tJU.p.31 b, 
Method 112• 

ASTM 
Method D 
202' 

FS: UU-P-3lb 
Method 110• 

4. Bring all lest specimens and the 
blotters that arc to be weighed from the 

! Appean iD tbia public,Uon. 
Blottmc paper confonnin& to t.beae 1peci6• 

cat.iona may be purcba.sed Crom Standard Paper 
MC1. Co., Richmond, Va., by apeciryina "White 
AA TCC Tenile Blot.tin& Paper." 

• Available from the Superintendent. or 
pocumenta, Government. Printina Office, Waah• 
ancton 26, D. C. 

'Annual Bool: o/ .t.STM Slandard.,, Pana 16 
and 29. 

prevailing atmosphere to moisture equi
librium for testing in the standard 
atmosphere for tf'.Sting in accordance 
with the Method of Conditioning 
Textiles and Textile Products for Testing 
(ASTM Designation: D 1776).1 It is 
not necessary to test the specimens in 
the standard atmosphere provided the 
test is started immediately on removal 
of the specimen from the standard 
atmosphere. 

Precision 

5. The specific precision of the follow
ing tests is not known, but experience 
through the years bas indicated that 
the numbers of specimens called for give 
satisfactory results. 

RESISTANCE TO EXTERNAL (SURFACE) 

\VETTING: SPRAY 'I'Esr 

(AATCC Method U-1967) 
(Approved u AmcricaD Natioul Stndard LIU0-1964) 

Summary of Method 

6. Water is sprayed against the taut 
surf ace of the test specimen under con
trolled conditions and produces a wetted 
pattern indicative of the relative repcl
lency or resistance to external wetting 
of the fabric. The fabric is rated by 
comparing its wetted pattern with 
pictures on the standard rating chart. 

Uses and Significance 

7. (a) This method provides a qualita
tive measure of the resistance to wetting 
of the textile surface, regardless of its 
construction. The method is especially 
suitable for measuring the water rc
pellency of finishes applied to fabrics, 
particularly plain-woven fabrics. The 
portability and simplicity of the instru
ment, and the shortness and simplicity 
of the test procedure make this method 
of lest especially suitable for control of 
mill production. 
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124 TESTS .FOR WATER RESISTANCE OF FABRICS (D 583) 

(b) The method is not intended for 
use in predicting the probable rain pene
tration resistance of fabrics, since it 
does not measu.re penetration of water 
through the fabric. 

... ........ -
.-,/ .. 

;~~ . x·· .. , -::-.. • >. ;· . , .... ".::·,:. . . . . · r.. (· 
·-""':'.· .. , . .,.. ·:··•. 
.JI". •. .• . .-.. . ,· ... ~ \·' ,., .. ' ... - ·. 
•;· • L • ·• 1 ,l.. . • • ,., · .. , .: . •·. ; __ . ~ .· ,:·: 
... 4\,'' •.. .. . - . . ~ . . . ., .. 

l . "" . 

;·.:··?:···.:'. ··~\{_·?, . 
\·;-: ~- .. 

. . 
.... 

. · .•.... 

Fro. 1.-Spray Tester.• 

Apparatus 

. 
· ..... 

t' 

8. (a) Spray Testa (Figs. 1, 2, and 3),1 

consisting of a standard spray nozzle (19 
holes, drill No. 65, 0.035 in. in diameter) 
connected by means of I-in. rubber or 
other flexible· tubing to the funnel tube 

1 A ki\ contain.in& one standard spray noule, 
one metal hoop, and two ratinc chart.a ia avail
able from the American A11110Ciation of Tenile 
Chemiata and Coloriata, P. 0. Box 12215, Re
search Trianele Park, N. C., 27709. 

of a 6-in. laboratory funnel; and a labora
tory ring support which holds the f unncl 
directly over the center of a 6-in. diam
eter metal embroidery hoop mounted on 
a block of wood so that the plane of a 
specimen held on the hoop makes an 
angle of 45 deg v.;th the horizontal. The 
distance from the nozzle to the center 
of the hoop-mounted specimen must be 
6.0 in. 

(b) Raling Chart (Fig. 4).6 

Preparation of Specimens 

9. Cut at least three test specimens 
approximately 7 by 7 in., representative 
of the fabric being t~ted. 

Procedure 

10. (a) Fasten the conditioned (Sec
tion -l) test specimen securely in the 
metal hoop so that the face of the fabric 
is up and presents a smooth wrinkle-free 
surface. Place the hoop on the stand of 
the tester so that the fabric is uppermost 
in such a position that the center of the 
spray pattern coincides with the center 
of the hoop. In the case of twills, gabar
dines, piques or fabrics of similar ribbed 
construction, place the hoop on the 
stand in such a way that the ribs arc 
diagonal to the flow of water nmnin1 
off the fabric !-pecimen. 

(b) Pour 250 ml of water (Section 
3(a)) into the funnel of the tester and 
permit it to spray on the fabric, which 
will take approximately 25 to 30 sec. 
Upon completion of the spraying period, 
grasp the hoop at one edge and tap the 
other edge smartly against a solid 
object, with the fabric facing the object 
during tapping. Then rotate the hoop 
180 deg, grasp it at the edge opposite 
the one first held and tap smartly at 
the point previously held. 

Evaluation of Results 

11. After tapping, compare the spot
ted or wetted pattern on the fabric face 

1-2:1 
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TESTS FOJl WATEJl REsISTANCX 07 fABIUCS (D 583) 

6• GLASS LABORATORY 
FUNNEL 

RUBBER COVERING 
FOR RING SUPPORT 

3/8. DIA. RUBBER 
TUBING 2• LG. 

125 

1 ------1~-- ALUMINUM SPRAY NOZZLE 
\.. .035• DIA. 19 HOLES 

---- METAL RING 
SUPPORT 

---1~--FABRIC SAl\1PLE 
( 7"' X 7•) 

METAL EMBROIDERY 
HOOP ( s• DIA.) 

-WOOD SAMPLE ' 
HOLDER a STANO 

Fi.,. 2.-Spray Tester Construction Details. 1 

with the pictures in the rating chart, 
Fig. 4. Observe the wetting of the 
upper and lower surfaces but disregard 
passage of water through porous fabrics 

due to open construction. A~ign the 
fabric a rating corresponding to the 
nearest standard rating. Do not attempt 
to assign intermediate ratings. Calculate 

z-21 
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0.460 in.1 
0.347 In. 0.0. 

0.2331n. 

fists 1011. WAttJt REsISTANCE OF FABJUCS (D 583) 

.5 

8 
..: 

.5 
0 .. a 

0.035in. dio.-12 Holes 
on 27/32 in. P.C. 

0.035 in. dio.-6 Holes 
on 25/64 in. P.C. 

0.035 in. diG.- I Holt 
on Center 

the average spray rating for all speci
mens tested. 

Report 

12. Report the spray rating to the 
nearest standard rating for each speci
men tested as well as the average for all 
specimens tested . 

RESISTANCJ: TO INTEllNAL WEITINC 

Summary of Methods 

Flo. 3.-Dct&a■ of Spray Nowe.1 

13. Preweighcd specimens arc tumbled 
(dynamic absorption tests) or un. 
mcrsed (static absorption test) under 
prescribed conditions. The specimens are 
then reweighed after the excess water 
has been removed from them. The per
cent.age increase in weight is taken as a 
measure of the absorption or resistanc-t 
to internal v.·etting. 

10 so 0 

ll»NO STIC,\lft(i 0A •-:t'T"T1"G 71>P.1,1in\&:. ...r.:n,l'(l Cl WQ.[ 
0, u"PCA SUArAC.[ « ~C" ,:.,trACt 

90·5LV.1 RA.,'00" $Tie,t,I,(; CA ~~~Cl[ 1,,{TTtG Cl Wl'O..C 
\J[l11NC• f1' uJ'f'{R ~r&Ct 0, o...lfl'P(R .,uitrACt 

ao-vc n..c. or ~- SI.AfACt o<:Jl'9\.nt -..t 11~ or ~ 1 Al $PIU't POINT~ ~ l,l"P!a llfO L~II S,,llr.lCC t 
.. ~~· tOL("'4tft .-,,. 1i,,•.t:· P:'lllf ........ " ....... ,,, tCT ~ ..._ ____________________ --- •• -- J 

F1G. 4.-Spra~ Test luting Cb&n.1 
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TESTS FOJil WATEJil RESISTANCE OF FABR.lCS {D 583) 127 

Dynam" Absorption Tut, 
Tumhk-Jar Method 

(AATCC Method 70B•l96T) . 
(Approved u Amaicu National Swdud LlUMMt) 

Uses and Significance 

14. This method is used to measure 
the resistance of fabrics to sorption of 
and wetting by water, and is the rcf eree 
method for the dynamic absorption test. 
The tumble-jar method is particularly 
suitable for measuring the water repel
lency of finishes applied to fabrics, since 
it subjects the treated fabrics to dynamic 
conditions, such as fluing and rubbing, 

Fie. 5.-Dynamic Absorption Tester 
(Tumble-Jar Method).' 

which are similar to those often en
countered during actual use. The results 
obtained depend primarily on the v.·ater 
resistance of the fibers and yarns in the 
fabric and not upon the -:onstruction of 
the fabric. The method is not suitable 
for predicting probable rain penetration 
resistance since it measures penetration 
of water into, but not through the fabric:. 

7 The tumble-Jar tater cao be made by any 
rirm or orcanintioD poMneiac a machine lhop 
~quipped for routine conatruc\ioD and npair 
wor\. 

Apparatus and Materials 

15. (a) Dynamie Absorption Tuter 
(Tumble-Jar),' consisting of a motor
driven, 6-liter, cylindrical- or hcngonal
shaped jar, approximately 6 in. in 
diameter and 12 in. in length, mounted 
so as to rotate end over end at SS ± 
2 rpm with a constant ta.ngential veloc
ity, as shown in Fig. S. The jar may be 
o( glass, corrosion-resistant metal, or 
chemical stoneware. It must be free 
from all utraneous chemical matter, 
particularly soaps, detergents, and wet• 
ting agents. 

M[THOO 0, APP\.YlNG 000 W[IGM'C 
TO T~IIOUP 

l 

F10. 6.-Wringa lor Dynami_c and Static 
At.orptioa Teata.1 

(b) H'rinia' (Fig. 6), powu-driven, 
household laundry type, equipped with 
soft rubber squcuc rolls, 2 to 2¼ in. in 
diameter and 11 to 12 in. in length, with 
a hardness of 70 to 80 when measured 
using the A scale of a Shore Durometu. 
The wringer shall be so constructed 
that the pressure on the top of the piece 
of fabric is maintained by a dead weight 
or levu system such that the total 
pressure {resulting from the total of the 
dead weight or lever system and the 
weight of the roller) is 60 ± l lb. It 

1 The A\lu motorised labora\or)' wrincer, 
manufact.uffl! b7 A\lu Elenric Dnicee Co .. 
Cbicaco. m .. bu bceD found ntisfadory for 
thia purpoee. 
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128 TESTS ro:a WAT'll. Rl:sISTANCZ OP F ABJUCS (D 583) 

must be power-driven so that the piece 
of fabric passes through the rolls at the 
rate of 1 in. per sec (sec the Appendix 
for calibration and verification tech
niques). 

(c) Blotting Paper (Section J(b)), cut 
10 by 10 in. 

(cl) LaboroJary Balance, sensitive to 
0.1 g. 

(e) Weighing Containers, tared, weigh
ing not more than twice the total 
weight of the five pieces (Note 2). 

Non 2.-COntaincra made of heavy-gauge 
plutic hermetically sealed on three aides are 
suitable. ID u,e, the opened end of this plastic 
container should be folded on itself at least 
three times to make a closure, and the closure 
aer.ured with a suitable spring clip or paper clip. 

Preparation of Specimens 

16. For a single specimen, cut five 
test pieces 8 by 8 in. on a 45-deg bias. 
Remove the loose corner yams and 
spread a drop of liquid latex or rubber 
cement on the yams at each corner to 
prevent subsequent fraying. Prepare two 
specimens of fi\·e pieces each, using 
suitable marks to differentiate the two 
sets (Note J). 

Non 3.-Sbould it be necessary to ND only 
one apecimeD, a specimea of similar material 
with respect to weight abould be ND u b&Dut 
with the specimen undcrgoini test. The doth bl 
the jar during any ND abould be the equivalent 
of two specimma (ten piece.a). 

Procedure 

17. (a) Place 2 litcrs of water (Section 
J(o)) in the tumble jar. Roll toget:1er a 
set of five conditioned (Section 4) test 
pieces (constituting a single specimen) 
and weigh tD the nearest 0.1 g. Repeat 
with a second set of five pieces from the 
same sample suitably differentiated from 
the first set. Place both sets in the 
tumble jar, one piece at a time, crump
ling ca.ch one before dropping it into 
the jar. Start the rotation of the jar and 
a timer. At the end of 20 min, remove 

the pieces of one set (first specimen), one 
at a time, pass each piece through the 
wringer once without blotters, with the 
edge of the piece paralld to the rolls of 
the wringer; then immediately pass it 
through the wringer between two unused 
blotters. After running each piece 
through the wringer first without and 
then with blotters, leave it between the 
blotters until the five pieces from one 
set hi:.ve been through the wringer. 
Then remove the blotters, roll the set 
of five pieces together again, and weigh 
in a ta.red closed container to the nearest 
0.1 g. 

(I,) Repeat the squeezing, blotting, 
and weighing operations described in 
Paragraph (a) for the second set of five 
pieces (second s~en). 

Calculation of Results 
18. (a) Calculate the amount of water 

absorbed, u a percentage of the weight 
of the original specimen, as follows: 

A-B 
Water ablorbed, per cent - --;- X 100 

where: 
A - weight of specimen after test, and 
B - weight of original conditioned 

specimen. 
(6) Calculate the &\'cr&ge per cent in

crease m weight for all the specimens 
tested. 

Report 

19. Report the average per cent ol 
water absorbed by the two specimens to 
the nearest 1.0 per cent a.s the dynamic 
absorption of the fabric, tumble-ju 
method. 

Dynamk Absorption Te.st, 
Launda-Omda M dh«J 

(AATCC Vttllad 70A-l9M n 
(AppoTf'd u Aacricaa NatioDal St&Ddar4 LH.IIMtM 

Uses and Sicnificance 

20. This method is the same in pri.n-
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1'EsTs .FOB. WATEB. REsISTANCE OF f ABIUCS (D 583) 129 

ciple as the dynamic absorption test, 
tumble-jar method (Sections 14-19). The 
results secured with the Launder-Ome
ter a.re similar but not equal in abso
lute value to those of the tumble-jar test. 
The Launder-Ometer method uses less 
test fabric, smaller blotters, and less 
distilled water. 

Apparatus and Materials 

21. (a) Lo.u,ider-Ometer,• or equiva
lent machine, operating at 42 ± 1 rpm 
with provision for mounting metal 
specimen containers (Paragraph (1,)) 
horizontally at right angles to the shaft. 
Provision must be made for maintaining 
the initial temperature of the jars 
throughout the test. 

(h) Standard Stainless-Stul Specimen 
ConJainas,• 3½ in. in diameter by 8 in. 
long. 

(c) Stainl,ss Sltd Balls,' ¼ in. in diam
eter. 

(ti) Wringer,•·• motor-driven, house
hold laundry type as described in Section 
1S(h). 

(e) Lahoralory Bal.ance, sensitive to 
0.1 g. 

(J) Blottint Papa (Section J(h)), cut 
4 by 4 in. 

(i) IVeithint Containers, tared, as 
described in Section 1S(e). 

Preparation of Specimens 

22. For a single specimen, cut ten 
test picas 3 by 3 in. on a 4~eg bias. 
Remove the loose comer yams and 
spread a drop of liquid latex or rubber 
cemcn t on the yams at each comer to 
prevent subsequent fraymg. Prepare 
two specimens of ten pieces each, using 
suitable marks to differentiate the two 
sets. 

t Equipment and ID&teriala fflH\inc t.beN 
1peci6caliona manufactured by Atlu Electric 
DeTicea Co.. C'hlcaao m., ban bftD found 
salial'actory for t.bia purpoae. 

Procedure 

23. (a) Prepare two standard stainless 
steel containers, each with 300 ml of 
water (Section 3(a)) and 200 steel balh. 
Roll together a conditioned (Section 4) 
specimen (ten pieces) and weigh to the 
nearest 0.1 g. Repeat with the second 
specimen of ten pieces. Place each set 
into a separate stainless steel container, 
one piece at a time, crumpling each one 
before dropping it into the container. 

(b) Mount the containers in the 
Launder-Ometer and operate for 20 min. 
Then quickly remove the pieces of one 
specimen, one at a time, pass eac-h piece 
through the wringer once without 
blotters, with one edge of the piece 
parallel to the rolls of the wringer; then 
immediately pass it through the wringer 
between two unused blotters. After 
running each piece through the wringer 
first without and then with blotters, 
leave it bctv.·cen the blotters until the 
ten pieces from one set have been passed 
through the wringer. Then roll the set of 
pieces together again and weigh in a 
ta.red closed conwner to the nearest 
0.1 g. 

(c) Repeat the squeezing, blotting, 
and weighing operations described in 
Paragraph (b) for the second set of ten 
pieces (second specimen). 

Calculation of Results 

24. (o) Calculate the amount of 
water absor~ as a percentage of the 
weight of the original specimen, as 
follows: 

A-B 
Water ablorbed, pu cent • ~ X 100 

where: 
A - weight of specimen after test, and 
B = weight of original conditioned 

~pecimcn. 
(/,) Calculate the average per cent 

inett~ in weight for all the specimens 
tested. 
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130 TEsrs FOR WATER REslSTANCE OF F AB:IUCS (D 583) 

Report 

25. Report the average per cent of 
water absorbed by the two specimens 
to the nearest 1 per cent as the dynamic 
absorption of the fabric (Launder
Ometer method). 

TtST SPECIMtNS SUBMERCtD IN 
WATER eo ,t2 F: 

T - '--. ., HllGHT .. --i-t,,:..:;- -o, a· ,~•-=·1.,J-~:!. -
WATUI l - l.'-4.'·J ~· ~-=--~1---,,,c• ••• 

/ ~- '"'f" / =::.. 1:3 -

-t- WATtll \.lVlL, 

r !W"lCIMlN 
3• 

J_ 
aoTTOM o, TANK 

F10. 7.-lmmeBioo Tank and Siok.en for 
Static Absorptioo Test. 

.SUJlU (Immersion) Absorption Tul 

(AATCC lfelbod 21-1961) 
(Appro•ed u Amaicaa Natiooal Studard LH.11•196Cl 

Uses and Sirnificance 

26. This method is used to measure 
the resistance of fabrics to sorption of 
and wetting by water. It is especially 
suitable for measuring the "·ater rcpel
lcncy of finishes applied to fabrics. 
especially wool fabrics and napped 
fabrics of various fibers which arc 
~metimes difficult to rate by means of 
the standard spray test. The test condi
tions simulate those sometimes en
countered in use when fabrics arc im
mersed in water under static conditions. 
The results obtained depend primarily 
on the water resistance of the fibers and 
yams in the fa bric and not upon the 

construction of the fabric. The method 
is not suitable for predicting probable 
rain penetration resistance since it 
measures penetration of water into, but 
not through the fabric. It requires less 
test fabric than the spray or dynamic 
absorption tests. 

Apparatus and Materials 

27. (a) Immersion Tank, Fig. 7, of 
sufficient depth to provide an average 
hydrostatic bead of 3.5 in. acting on the 
immersed specimen during test. 

(b) Sinkr:r11 Fig. 7, consisting of rigid 
inverted ]-shaped metal hooks, or 
equivalent, fastened to v.·eights (100 to 
150 g) sufficiently heavy to sink to the 
bottom of the tank v.·hen the sinker is 
attached to the specimen. 

(c) Wringer,• motor-driven, house
hold laundry type as described in Section 
tS(b). 

(d) Laboralory Balance, sensitive to 
5 mg. 

(e) Rlotlint Paper (Section 3(b)), cut 
7 by 7 in. 

(() Wt'ighing Containus, tared, as d~ 
scribed in Section tS(e) . 

Preparation of Specimens 

28. Cut a minimum of three test 
specimens J.O by J.O in. 

Procedure 

29. (a) \Veigh each of the conditioned 
test specimens to the nearest 5 mg. 
Attach it to a sinker and place in the 
immersion tank containing distilled 
water (Section J(a)), the depth of which 
was adjusted so that the test specimen is 
immersed under an average hydrostatic 
bead of 3.5 in. (Fig. 7). 

(b) After 20 min, remove the speci
men from the water and detach it from 
the sinker. Quickly place it between two 
7 by 7 in. pieces of un~d blotting paper 
to fonn a sandwich and squeeze once 
through the wringer at a surf ace ~peed 
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F10. 8.-Rain Tester.10 

of 1.0 in. per sec. If the specimen is 
napped or is 100 per cent wool (napped 
or unnapped), squeeu it once through 
the wringer without blotters and then 
once with blotters. 

(c) As soon as possible after squeezing, 
remove the blotters and reweigh the 
specimen in a tared closed container to 
the nearest 5 mg. · 

Calculation of Results 

30. (a) Calculate the amount of 
water absorbed, as a percentage of the 
weight of the original specimen ~ 
follows: 

A-B 
Water absorbed, per cent • -B- X 100 
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