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Colour Fastness to Chlorinated Water
(Swimming Bath Water)

C D Ward

Results obtained using the current standard test

(BS 1006:£03:7978) do not correspond adequately with
the performance of representative dyeings from current
ranges of fabrics used in chlorinated swimming pools. A
revised test method is defined. It has been subjected to
interlfaboratory evaluation, to assess repeatability and
reproducibility and compared with results from
swimming pool trials. It has been shown to be satisfactory
in both respects.

INTRODUCTION

Following two meetings of a working party it was reported
to the Fastness Tests Co-ordinating Committee in June
1980 that the current EO3 test was, in certain cases, unsatis-
factory. Unlevel samples were sometimes obtained which
made assessment difficult. More seriously, commercial
complaints arose in practice with fabrics which, under test,
had given satisfactory results. It was agreed that a Chiori-
nated Water Test Subcommittee be set up, to reconsider
the test in the light of experience of the behaviour in use of
articles which are so tested.

The Subcommittee, composed of representatives from
the dye-making, textile producing and retailing sectors (see
Appendix 1), met first in September 1980. It has reviewed
the nature of the problems with the existing test, carried out
interlaboratory trials, and prepared a revision of the test
methaod, which is published in this issue of the Journal. An
international review of the corresponding ISO test method,
with associated interlaboratory trials, is still at a very early
stage, and it is considered appropriate to meet current
needs in the UK by revising the current British Standard test
method.

REVIEW OF THE EXISTING TEST

The conditions employed in the current standard test
method (BS 1006:E03:1978), which has been in use for
many years, are summarised on the left side of Table 1. On
therightthere is an assessment of swimming pool practice;
some of the parameters specified are subject to very wide
variations. Because of the number of garments returned to
retailers as unsatisfactory, there has been a trend in recent
years for individual manufacturers and retailers to change

TABLE 1

the levels of some parameters to provide more-severe test
conditions, for use in-house and by suppliers. The most
frequent change has been an increase in the concentration
of active chlorine in the test to up to 100 mg/I.

At first sight, a concentration of active chlorine in the test
of b0 times that found in practice may appear very high, and
it is desirable to review the level of each parameter
specified.

Agitation

The absence of agitation in the test leads to very uneven
change in colour on some specimens, and the inclusion of
agitation in the test should both improve test and assess-
ment reproducibility, and more closely resembie swim-
ming pool conditions.

pH

Many swimmers experience eye irritation if the pH of the
water is below 7.1, others at around and above pH 8.4. in
addition, the irritant chemical nitrogen trichloride is liable
to be produced ata pH of around 7 if there is a sudden heavy
input of nitrogenous matter. Consequentty, the usual target
pH is in the range 7.5-8.0, significantly lower than that
specified in the test.

Temperature

There has been atrend towards increasing the temperature
in swimming pools, particulary in those designed for chil-
dren and hospitals.

Time

The 4 h test cycle specified was designed to provide the
equivalent of several swims, and with a chlorine concentra-
tion of 20 mg/| there would also appear to be sufficient
chlorine. However, 4 h is inconveniently long for a test that
requires mechanical agitation and it is desirable to assess
the possibility of using a shorter time.

Active Chlorine

The test provides, atan LR of 100:1, 2 mg chlorine pergram
of textile. Swimming pools provide a virtually inexhaust-
ible amount but at a very much lower concentration. It is

Current Test and Swimming Pool Conditions

Current

BS test Swimming pools
Agitation None Some
pH 8.5 7.58.0
Temperature, °C 18-22 18-30
Active chlorine
- Concentration, mg/| 20 1.5-2.0, max 3.0
—LR 100:1 100000:1 {at 10 m*/person}
- Amount, mg Cl/g textile 2 150-200
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most important to examine the relative importance of con-
centration and total amount when assessing the behaviour
of coloured textiles in swimming poois,

Drying Conditions

Garments may be dried in a wide variety of ways, and itis
desirable to make an assessement of the effect of different
drying methods and provide an appropriate specification in
the test method.

PRELIMINARY INVESTIGATIONS

Individual members of the working party carried out pre-
liminary investigations on different sets of samples. For
instance, two members compared the effect of five treat-
ments at 20 mg/l of chlorine with one treatment at
100 mg/1; one found that on average the former was less
severe, the other that it was more severe. The different
conclusions were probably related to the use of different
sets of patterns and technigues. A third member carried out
a series of swimming pool and laboratory trials on a differ-
ent set of fabrics. Consideration of the results {Table 2)
suggested that the total amount of chlorine available was at
least as important as the concentration, particularly with
the turquoise fabric.

TABLE 2

Preliminary Laboratory and Swimming Pool Results

Trial a b ¢ d c d
Pool swims, No. 4
Lab tests, No. 4 1 1 1 1
Chlorine, mg/I 2 5 20 100 20 100
Fabric GS assessment  Residual chlorine fmg/i}
Blue 1 2 2 1 3 50
Brown 3 3 3 2 0 2
Lemon 2 1 1-2 1 7 bb
Green 1 1-2 2-3 1-2 0 40
Turquoise 1 34 4 2 0 10
INTERLABORATORY TRIALS

After discussing the preliminary results and considering
the reports of individual Subcommittee members’ experi-
ences, it was agreed to arrange interlaboratory trials in
which changes in some parameters would be assessed by a
number of laboratories (usually six), whilst changes in
other parameters would be examined only by individual
laboratories. This provided a broad base to assess repeat-
ability and reproducibility and enabled extension of the
trials to some areas which could not otherwise be covered.

TABLE 4

Laboratory Test Conditions

Fabrics

Members of the Subcommittee provided eight fabrics (1-8,
Table 3) representative of a range of fastness properties
and including some which gave good results on the exist-
ing test but were unsatisfactory in use. Lengths of each of
these fabrics have been provided for consideration for the
international trials. A dyeing of a test control proposed in a
draft Swiss test [1] was also included {No. 0). A further
borderline fabric {No. 10} became available part-way
through the trials and was included in some tests.

TABLE 3

Test Fabrics

Consumer

Code Fabric Colour satisfaction

0 Cotton Rust

1 Cotton/nylon terry Blue Low

2 Nylon/Lycra Blue Low

3 Nylon/Lycra Yellow High

4 Nylon/Lycra Navy Borderline

5 Cotton/nylon terry Yellow High

6 Cotton/nylon terry Red High

7 Nylon/Lycra Turquoise High

8 Nylon/Lycra Red High
10 Nylon/Lycra Pale bliue Low

Experimental design
Phase 1
It was agreed that all variations on the current standard
method should be studied using a 1 h cycle and a Wash
Wheel and, generally, at 27°C. Agitation and time changes
were introduced to provide more even treatment in a cost-
effective manner. The temperature was changed from 20 to
27°C to match swimming pool conditions better and enable
testing to be carried out under a wider range of climatic
conditions.
The variations, summarised in Table 4, include:
{a} Chlorine concentrations of 20, 50, and 100 mg/I of
active chiorine
(b) LRs of 100:1, 200:1, and 1000:1
{c) Drip and spin drying at room temperature, followed by
final drying at room temperature and at 37°C
{d) pH values of 8.5 and of 7.5, the latter being obtained in
three different ways

Phase 2

Tests at LR 100:1 with 100 mg/| of active chlorine and at
200:1 with 50 mg/I of active chlarine enabled the effects of
change in concentration with the same amount of chlorine
to be assessed.

(<)

Test code s T A B C2 D G H J K L ™M N 0O P w2
Agitation" NN WW WW WW OWW WW WW WW WWWW WW WW WwW WW Ww ww
oH ., B5 85 75 75 15 75 75 75 15 75 75 75 15 75 75 15
pH adjustment A A1 A1 A1 Al A1 Al Al A3 A3 A3 A2 A2 A2 AT AT
Time, h 4 1 1 1 1 1 1 101 1 1 1 1 1 1 1
Temperature, °C 20 20 27 27 27 20 27 27 27 27 27 27 27 27 27 27
Chiorine, mg/l 26 20 20 50 100 100 20 50 20 50 100 20 50 100 50 100
LR 100 100 100 100 100 100 1000 1000 100 100 100 100 100 100 200 100
Laboratories, No. 8 8 8 8 8 1 1 1 1 1 1 1 1 1 8 6

{a} NN - none, WW — Wash Wheel

(b} A1 - buffer as appropriate for specified pH, A2 — hydrochloric acid, A3 — hydrochloric acid+buffer
{c) W and X — hydroextracted, ¥ and Z - dripped; W and Y — dried at 37°C, X and Z — dried at room temperature

298 JSDC Volume 99 October 1983



Phase 3

Drying procedures were examined. The data obtained were
used to calculate repeatability using the revised text for the
treatment portion of the test. One laboratory also used a
flask shaker to provide agitation.

The three methods used to obtain a pH of 7.5 were:

1. A buffer solution of potassium dihydrogen phosphate
and disodium hydrogen phosphate, as specified in the
revised test method

. Addition of hydrochloric acid {10% wvol./vol.} to the

diluted solution of sodium hypochlorite, to bring the pH

of that solution down to 7.5, before estimation of active
chlorine

Method 2 followed by the addition of buffer solutions

specified in method 1 at the next dilution stage.

Determination of Colour Change

The change in colour of each specimen tested was deter-
mined by three assessors using the grey scale (GS) for
change in colour (BS 1006:A02:1978) in the laboratory that
carried out the test. In addition, selected representative
specimens were measured on a spectrophotometer, which
calculated CIELAB L, a, b and A£ values directly.

SWIMMING POOL TRIALS
Concurrently with the third phase of the laboratory trials,
swimming pool tests were organised by one laboratory.

TABLE 6

Samples of each fabric were immersed for periods of 4, 8
and 24 h in each of three different pools which used differ-
ent treatment techniques (Table 5).

TABLE 5

Swimming Pool Conditions, Weekday Tests

Pool Agent Buffering system
A Cl, NaOCl, Na,CO,
Calcium hypochlorite
B NaOCl HCI
(o NaOCl NaHSO,

RESULTS AND DISCUSSION

Grey Scale Results

Overall mean GS ratings for the tests carried out in several
laboratories are listed in Table 6. The results of tests carried
outin single laboratories {(Table 7), designed to assess the
effect of changes in temperature, LR, pH adjustment and
agitation technique, are reported as changes in GS ratings,
corresponding to the change in parameter being consi-
dered. The changes in colour during swimming pool tests
{GS assessments) are given in Table 8. Examination of
these GS results, and of the corresponding specimens, led
to the following conclusions.

Change in Colour in Interlaboratory Test, Overall Mean Visual GS Contrast

Fabric
Test Temp Time Chlorine
code Agitation pH {°C) {h) {mg/l} LR o] 1 2 3 4 5 6 7 8 10
S NN 8.5 20 4 20 100 2.6 21 45 49 46 46 45 45 48 50
T WW 8.5 20 1 20 100 29 23 42 48 46 46 45 46 48 48
A ww 7.5 27 1 20 100 28 21 40 47 43 44 43 44 47 48
B ww 7.5 27 1 50 100 2.1 13 3.0 47 40 44 38 42 47 40
Cc1 ww 7.5 27 1 100 100 1.5 1.1 22 47 35 45 36 42 486 30
c2 ww 7.5 27 1 100 100 1.3 10 23 47 33 43 39 45 45 33
P ww 7.5 27 1 50 200 18 1.1 24 47 35 43 40 45 45 2.7
W Ww 7.5 27 1 100 100 1.1 19 47 28 48 35 48 438 1.8
X Ww 75 27 1 100 100 1.1 20 46 28 48 35 46 48 18
Y ww 7.5 27 1 100 100 1.1 20 46 28 47 34 48 48 1.8
Z ww 7.5 27 1 100 100 1.1 20 46 28 47 33 45 48 1.8
TABLE 7
Effect of Change in Specified Parameter on Visual GS Contrast {(Negative Value Denotes Decrease in Contrast)
Fabric
Temp pH Chorine Change
Test (°C} adjustment {(mg/l) LR from 0 1 2 3 4 5 6 7 8 10
D 20 Al 100 100 27°C -0.4 —0.2 0.5 0.3 -0.2 0.1 -0.1 -0.2 0.0
G 27 Al 20 1000 LR 100:1 0.7 0.8 2.0 03 0.0 0.7 0.4 -0.3 -0.2
H 27 Al 50 1000 LR 100:1 0.5 0.3 2.0 0.0 1.8 0.3 0.5 04 0.5
M 27 A2 20 100 Al 0.0 -0.3 0.1 -0.1 —0.5 0.0 0.2 0.3 0.2
J 27 A3 20 100 Al 0.4 -0.1 0.3 0.2 0.0 0.2 0.2 -0.1 0.0
N 27 A2 50 100 Al -0.3 0.3 -0.2 -0.2 0.3 -0.2 0.3 -0.3 -0.2
K 27 A3 50 100 Al 0.2 -0.2 0.7 0.0 0.3 0.0 0.0 -0.1 0.0
O 27 A2 100 100 Al -04 -0.2 0.2 0.3 0.0 0.0 0.4 -0.3 -0.2
L 27 A3 100 100 Al 0.3 0.0 0.2 -0.2 0.7 0.0 0.7 -0.1 -0.2
P 27 Al 50 200 100@100:1 -0.5 0.1 -0.1 0.0 ~0.2 0.0 -0.1 0.0 0.0 0.6
wES 27 Al 100 100 W 06 05 -05 -05 00 05 00 00 -05
XF{E) 27 Al 100 100 X 0.5 -0.5 -0.5 -0.5 0.0 0.0 0.5 0.0 -0.5
YF(a] 27 Al 100 100 Y 0.5 -0.5 ~0.5 -0.5 0.0 0.0 0.0 0.0 -0.5
ZF 27 Al 100 100 Z 0.5 -0.5 —0.5 0.5 0.0 0.0 0.5 0.0 -0.5

(a) Tests using the conditions specified for W, X, Y and Z but carried out in a flask shaker (FS) instead of a Wash Whee!
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TABLE 8

Change in Colour in Swimming Pools and in Revised Test Method {Mean), Visual GS

Contrast
Fabric

Exposure

time (h) Pool 1 2 3 4 5 6 7 8 10
4 A 2-3 4 4-5 4-5 4-5 4-5 4 4-5 4
4 B 2-3 4-5 4-5 4-5 4-5 4-5 4 -5 4-5
4 C 1-2 34 4-5 4 4-5 4-5 4 4-5 34
8 A 1-2 2-3 4-5 4-5 4-5 4-5 4 4-5 4
8 B 2 4 4-5 4 4-5 4 4-5 4
8 C 1-2 3 4-5 34 4-5 4-5 a4 4-5 34
24 A 1-2 2-3 4-5 4 4-5 4-5 4-5 4
24 B 1-2 2 4-5 3 4-5 3-4 34 4-5 4
24 C 1 4 3 4-5 34 34 4-5 2-3

Revised 1 4-5 3 4.5 34 4-5 4-5 2

test

. There was no difference between a static test for 4 h
and an agitated test for 1 h, except that the static test
resulted in markedly uneven loss of colour in some
cases (tests S and T).

. There were no large or consistent differences between
test temperatures of 20 and 27°C {test D}.

. For some specific fabrics but not for others, an increase
in shade change resulted as the concentration of active
chlorine increased from 20 to 100 mg/l and also as the
liquor ratio increased from 100:1 to 1000:1 {tests A, B,
C. G and H).

. Different methods of obtaining the ph of 7.5 gave no
large consistent differences {tests M and J, N and K,
and O and L}.

. The results of replicate tests using 100 mg/i active
chlorine at pH 7.5 and 27°C for 1 h, carried out several
months apart, gave good agreement (tests C1 and C2).
. The tests in which the same total amount of chlorine,
100 mg/I at 100:1 and 50 mg/l at 200:1, was used gave
similar results (tests C and P).

. There was no difference in the results obtained using
hydroextraction and drip drying, and between drying
atroom temperature and at 37°C (tests W, X, Y and Z).

. Results of tests in individual laborataries showed that
fabric 10, when tested at pH 8.5 with 100 mg/I chlorine,
gave GS ratings of 4-5, atypical of consumer experi-
ence. At pH 7.5 a change of colour reflecting consumer
experience was obtained.

. The use of unbuffered test solutions made it difficult to
achieve the required pH.

TABLE 9

10. In each of the three swimming pools the colour change
was different. Colour changes obtained using the
revised test method correspond well with the more
severe end of the range of swimming pool results
(Table 8).

11. The proposed Swiss test control (fabric 0) is unsuitable

for use in the revised test because the changes in test

conditions result in it giving too low a GS rating.

The use of a flask shaker resulted in GS ratings which

differed by up to 0.5 unit in either direction from those

obtained with the Wash Wheel. Consequently, the use
of a flask shaker is not recommended in the standard
method.

Statistical calculations [2] were carried out on the GS
assessments to determine repeatability within each
laboratory, r, and reproducibility between laboratories R,
i.e. the GS difference which would be likely to be exceeded
one time in 20 on tests on the same sample. In order to
obtain an appropriate assessment of the test method, and
exclude as far as possible the effects of assessor severity
variation, the means of triplicate assessments on each pat-
tern were evaluated. The mean values obtained werer=0.3
GS units {range 0.0-0.5) and R=0.8 GS units (range
0.6-1.3). The corresponding values for an analysis based
on individual assessments were r=1.0 (range 0.3-1.4) and
R=1.3 (range 0.7-1.7). There was no consistent variation of
r or R with GS contrast. The results show that the test is of
adequate repeatability and reproducibility. They emphas-
ise the value of having patterns assessed by more than one
assessor, and preferably by at least three.

12.

Change in Colour and Method of Agitation, CIELAB Colour Difference

Fabric
Test Agitation 1 2 3 4 5 6 7 8 10
w ww 34.6 26.5 1.0 10.1 11 6.9 1.0 1.1 20.1
w FS 38.7 21.8 0.2 75 0.3 9.4 1.6 1.1 16.3
X WWwW 35.4 25.8 1.4 10.1 0.8 10.8 1.2 1.1 20.0
X FS 39.0 224 0.6 7.5 0.4 8.5 1.5 1.1 16.4
Y WwW 38.1 25.6 1.1 10.1 0.6 7.0 1.8 1.2 20.2
Y FS 39.7 225 0.4 7.3 1.3 9.8 1.3 1.0 17.7
z WwW 36.0 27.3 1.4 1.7 1.2 10.0 1.9 1.4 205
2 FS 39.3 22.2 0.8 7.8 1.2 1.7 18 1.2 17.2
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Instrumental Colour Differences

The relative effect of using the same total amount of
chlorine, but at different concentrations, in the solutions in
test C {100 mg/i at LR 100:1) and test P (50 mg/l atLR 200:1)
was examined {Figure 1). Inspection of Figure 1 shows that
for fabric 0 the effect of the lower concentration for the
longer time is noticeably milder, and somewhat milder for
the other fabrics. Figure 1 also illustrates the relatively wide
spread of colour change found in test specimens from dif-
ferent laboratories in this particular trial. The test method
was more rigidly defined after this trial and before the third
phase of the trials; the results emphasise the importance of
adhering rigidly to the defined technigue.
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CIELAB colour-difference test C (100 mg/l active chlorine at LR 100:1)

Figure 1 — Relative effect of chlorine concentration

The CIELAB colour-difference measurements from the
iaboratory in which a flask shaker and a Wash Wheel were
used to agitate the sample (Table 9) confirm the smali but
consistent differences shown by GS assessments (lower
part of Tabie 7). Whilst the two technigues do not result in
colour changes differing by more than 0.5 GS units, the
different fabrics may show either a larger or a smaller
change in colour with the flask shaker.

The colour measurements from the most-severe swim-
ming pool tests and mean values for the revised laboratory
test correspond well (Table 10}.

TABLE 10

Change in Colour {CIELAB Colour-difference Values}):
Swimming Pool and Revised Laboratory Test (Mean
Values)

Fabric

Exposure _
time Pool 1 2 4 6 10
4h A 252 7.9 0.6 3.0 3.7
during B 18.1 6.5 0.8 1.6 1.9
day C 31.3 17.6 34 3.0 6.4
8h A 35.8 29.3 1.4 2.0 5.8
during B 25.3 11.8 0.8 3.1 2.7
day C 34.5 21.8 3.7 3.3 8.4
24 h A 334 22.6 1.9 1.7 7.4
overnight B 34.4 26.7 74 45 8.5

C 40.3 33.2 10.6 7.6 17.2
Revised 36.0 26.3 10.5 8.7 20.2
test

CONCLUSIONS

A comparison of the results of swimming pool triais with
those obtained using the current standard test (BS
1006:£03:1978) shows that on some fabrics the test gives
colour changes that do not correspond to those occurring
in use, and it is liable to give rise to variation between
laboratories and to give unlevel samples that are difficult to
assess.

There is a need for a revised test, which will more adequ-
ately simulate conditions of use and provide a uniform
method for use by different sections of the industry. The
revised test, which includes agitation and changes in temp-
erature, time, pH and chlorine level, provides a much more
adequate simulation of these conditions and it is recom-
mended that it be used in the UK,

In order to provide the best possible agreement between
laboratories it is important that the test be carried out pre-
cisely as defined.
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APPENDIX

Committee Composition

Mr W A Blue - Chairman, Working Party Sandoz

Mrs S M Bolton Marks and Spencer
Mr B W Ellison Ciba—Geigy

Mr R | Fenn British Home Stores

Mr S H Kershaw
Mr B Lever — Chairman, Subcommittee L B Holliday
Mr J B Schofield Sandoz

Mr J Stringer tC1

Mr T P Taylor — Chairman, Subcommittee English Sewing
Mr J R Wagstaffe Littlewoods

Mr C D Ward — Secretary Hatra

Yorkshire Chemicals

A full record of all the grey scale and colour measurements has been
deposited at the offices of the Saociety.

SPECIFICATION (UK-T *;1983)

Experience in the UK has shown that the fastness ratings
obtained using BS 1006:E03:1978 do not correlate well with
the actual performance of textiles with respect to colour
fastness when exposed to swimming bath conditions. This
method is recommended for use in the UK in preference to
that specified in BS 1006:£03:1978. It provides test condi-
tions giving results which correspond well with those
found under swimming pool conditions in the UK(J.S.D.C.,
99 (1983) 297). As BS 1008:E03 is an agreed international
standard within 1SO105 it is not being withdrawn; it is,
however, under consideration by 1ISO/TC38/SC1 and may
eventually be amended.

1. Scope and Field of Application

This method is intended for determining the resistance of
the colour of textiles of all kinds and in all forms to the
action of ‘active’ chlorine in concentrations such as are
used to disinfect swimming bath water (break point chlori-
nation),

2. Principle
A specimen of the textile is treated with a weak chlorine
solution and dried. The change in colour of the specimen is

assessed using the grey scale for assessing change in col-
our.

3. References

BS 10086: Section A01, General Principles of Testing
Section A02, Grey Scale for Assessing Change in
Colour.
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4. Apparatus and Reagents

4.1 A suitable mechanical device (see 8.2) consisting of a
water bath containing a rotatable shaft that supports,
radially, glass or stainless steel containers (75+bmm
diameter x 125+ 10mm high) of approximately 550+50
ml capacity, the bottom of the containers being
45+10mm from the centre of the shaft. The shaft/con-
tainer assembly is rotated at 40=2 rev./min. The tem-
perature of the water bath is thermostatically control-
led to maintain the test solution at the prescribed
temperature =2°C.

4.2 Sodium hypochlorite {NaOCl} solution containing 100
mg/| of active chlorine, at pH 7.5 (see 8.1). This reagent
is prepared from sodium hypochlorite of the following
compaosition:

— Active chlorine 80160 g/l

— Sodium chloride, NaCl 120-170 g/l
— Sodium hydroxide, NaOH 20 g/l max.
— Sodium carbonate, Na,CO, 20 g/l max.
—lron, Fe 0.01 g/l max.

4.3 Potassium dihydrogen phosphate (KH,PO,)

4.4 Disodium hydrogen phosphate dihydrate
(Na,HPO,.2H,0} or disodium hydrogen phosphate
dodecahydrate {Na,HPO,.12H,0)

4.5 Grey scale for assessing change in colour (see 3).

5. Test Specimen

5.1 If the textile to be tested is fabric, use a specimen 10 x4
cm.

5.2 If the textile to be tested is yarn, knit it into fabric and
use a specimen 10x4 cm, or make a wick of paralle!
lengths, 10 cm long and about 0.6 cm in diameter, tied
near both ends.

5.3 It the textile to be tested is loose fibre, comb and com-
press enough of it to form a sheet 10 x4 cm, weigh the
fibre and sew it onto a piece of polyester or polypro-
pylene cloth to support the fibre. The liquor ratio {see
6.1) shall be based on the weight of fibre only.

6. Procedure

6.1 Each specimen shall be tested in a separate container.
Immerse the specimen in the sodium hypochlorite sol-
ution {see 4.2), liquor ratio 100:1, ensuring that the
specimen is thoroughly wetted. Close the container

and agitate at 27+2°C for 1 h in darkness.

6.2 Remove the specimen from the container, squeeze of
hydroextract it, and dry it by hanging it in air at room
temperature in subdued light.

6.3 Assess the change in colour with the grey scale.

7. Test Report
Report the numerical rating for change in colour.

8. Notes

8.1 All sodium hypochlorite solutions should be prepared
just prior to use. Prepare solutions as follows, using
distilled or deionised water:
_ Solution 1, 20.0 mi sodium hypochlorite solution {see

4.2) diluted to 11
~ Solution 2, 14.35 g/ KH,PO,

—~Solution 3, 20.05 g/| Na,HPO,.2H,0 or 40.35 g/l

Na,HPO,.12H,0.

To 25.0 ml of solution 1 add excess potassium iodide
(K1), and hydrochloric acid {HCl}, and titrate the liber-
ated iodine with 0.1M sodium thiosulphate (Na,5,0,)
solution, using starch as an indicator. Letthe volume of
sodium thiosulphate solution required be x mil.

If the volume x is less than 11.3 m! the original
sodium hypochiorite {see 4.2} is less than the minimum
strength specified and a new supply must be obtained.

For each litre of working solution at pH 7.5 use:

— Solution 1, 705.0/x ml
— Solution 2, 100.0 ml
— Solution 3, 500.0 mi

diluted to 1 1.

Before use, check the pH of the solution using a pH
meter.

8.2 Suitable testing devices are :

_ LaunderOmeter as described in the Technical Manual
of the American Association of Textile Chemists and
Colorists (AATCC), test method 61

_ Linitest as described in Melliand Textilber., 49 (1968}
709

_ Wash Wheel sponsored by the Society of Dyers and
Colourists.

8.3 Other mechanical devices may be used for this test
provided that the results are identical with those
obtained using the apparatus described in 4.1.
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