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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

The proceglures used to develop this document and those intended for its further maintenange
described In the ISO/IEC Directives, Part 1. In particular the different approval criteria needed{or
different types of ISO documents should be noted. This document was drafted in accordance 'with
editorial ryles of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).
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Introduction

This part of ISO 17299 describes a method using a detector tube as a concentration measuring device.
The detector tube is a well-known odour sensor used for measurement of environmental odour
chemical concentration in the field. The detector tube is made for each specific chemical and could be
used for concentration measurement for a targeted chemical in gases. Detector tubes could be available
commercially. This is a very simple and inexpensive testing method if the detector tubes can be obtained.
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5 method is applicable to the odour component chemicals of ammonia, acetic acid;yméthyl
hydrogen sulfide.

Normative references

following documents, in whole or in part, are normatively referenced in this docume
139, Textiles — Standard atmospheres for conditioning and testing
17299-1, Textiles — Determination of deodorant property — Part 1: General principle

Terms and definitions

the purposes of this document, the following terms and definitions apply.

pctor tube
ice used for the gas concentration measurement test, which is a glass tube filled by grainy

mical

b 1 to entry: The congentration of chemicals can be read on the graduation printed on the surface

Principle

rimen‘after a designated contacting time is measured by using detector tubes. The odou

5 part of ISO 17299 specifies a deodorant testing method using a detector tube for alltextile products.

nercaptan,

nt and are

spensable for its application. For dated references, only the~edition cited applies. For undated
rences, the latest edition of the referenced document (including any amendments) appligs.

wn

r chemicals

ch react to the odour chenticals and change colour in proportion with the concentratiop of testing

of the glass

centration of gaseous odour component chemicals of gas in containers with or without a test

- reduction
cimen and

(ORR) % of chemical concentration is calculated from the concentration data with a sp¢

wit

5

5.1
5.2
5.3

5.4

©IS

hout a specimen. Each chemical shall be tested individually.

Reagents
Ammonia water (NH3), reagent with a concentration of 28 % in water.

Acetic acid (CH3COOH), reagent with a purity of 99,7 %.

Methyl mercaptan (CH3SH), standard gas with a concentration of 100 pl/1 or 1 000 pl/l by
nitrogen dilution.

Hydrogen sulfide (H2S), standard gas with a concentration of 100 ul/1 by nitrogen dilution.

02014 - All rights reserved
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5.5

Diluent gas, dry air obtained from the mixture cylinder of nitrogen gas and oxygen gas with

a purity of at least 99,99 %, or nitrogen gas from the nitrogen gas cylinder with a purity of at least

99,99 %.

6 Materials and apparatus

6.1
+5 %.

for ammonia: 0,2 pl/1to 200 pl/l;

Detector tube, the measuring ranges of the tubes are given as the following with an accuracy of

for ace

for me

for hyd

NOTE i
on the deteq

6.2 Pla
laminated

6.3 Airn
flow meter
6.4 Int
6.5 Sy1
6.6 Ain

tic acid: 0,25 pl/1to 50 pl/I;
thyl mercaptan: 0,5 pl/1to 10 pl/l;
rogen sulfide: 0,2 ul/1to 6 pl/1.

ollow the manufacturer’s instruction for the usable time and condition for storage which are indic
tor tube.

stic bag, with a volume of 11, 51, and 50 1, made of vinyl fluoride film, polyester, polye
[ilm, polyvinyl alcohol film, etc. A plastic or rubber tube is instatled to the bag before test

pump, capable of drawing air with a flow rate of 0,2 1/min and 5 I/min with the attacg
If the attached flow meter is not available, the integrating flow meter shall be used.

pgrating flow meter, capable of measuring the gas flow of at least 500 ml/min.
inge, made of a glass cylinder with a capacity of'0,5 ml and 100 ml.

tight stopper.

7 Preparation

7.1 Preparation of the testing gas

The test fo

" each odour componentchémical is performed separately.

Prepare each odour component.ehemical just before the test.

NOTE
cylinder) ar|

7.1.1 An

ther gas preparatioen methods, such as use of standard gas generation instrument (e.g. parmeatg
e also usable.

jmonia

hted
ster
ing.

hed

ror

7.1.1.1 Preparation of ammonia gas

71.1.1.1
7.1.1.1.2

Prepare the 11 plastic bag (6.2), well-cleaned just before testing.

Insert 500 ml of the diluent gas (5.5) by using the air pump (6.3) and attach an airtight

stopper (6.6).

NOTE I

7.1.1.1.3
bag.

fno flow meter is attached, the integrating flow meter (6.4) is available to measure the gas flow.

Take 0,5 ml of ammonia water (5.1) with the syringe (6.5) and inject it into the plastic

© ISO 2014 - All rights reserved
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71.1.1.4 Warm ammonia water to a temperature of approximately 40 °C to 50 °C for about 3 min
with a hand dryer or oven to vaporize the ammonia water. Mix the ammonia gas well by kneading the
plastic bag.

NOTE The concentration of ammonia gas is approximately 160 000 pl/I1.

71.1.1.5 Take 65 ml of the ammonia gas prepared in 7.1.1.1.4 by using the 100 ml syringe (6.5) and
insert the gas into a new 11 plastic bag which was cleaned well by diluent gas and deaerated beforehand.
7.1.1.1.6 Insert the dilution gas to make up a total volume of 1 1. Mix the gas well by kneading the
plastic bag.

NOTE The concentration of ammonia gas is approximately 10 400 pl/1.

7.1.1.1.7 Take 250 ml of the ammonia gas prepared in 7.1.1.1.6 by using the 100/l syringe (6.5)
thre¢e times and insert the gas into a new 50 | plastic bag (6.2) which is cleaned well by diluent gas (5.5)
and| deaerated beforehand.

71.1.1.8 Insert the dilution gas to make up a total volume of 25 1. This becomes a mastr gas with
the[concentration of 100 pl/I.

NOTE A smaller size of plastic bag is available instead of 50 1.

7.1]1.2 Confirmation of ammonia master gas concentration

71/1.2.1 Insert 3 1 of the master gas into a 5 | plastic bag by using an air pump (6.3)). Take the
100/ ml gas sample from the bag by using the 100 ml syringe. Measure the gas concentration Hy using the
detgctor tube.

7.1.1.2.2 Confirm that the gas concentrationiis in the range of 100 pl/1 £ 5 pl/L

NOTE If the gas concentration is outside the limit, do not use the gas as the master gas. Prepare |t again.

7.1{2 Acetic acid

Prepare the master gas with 30, ul/1 + 3 pl/1 of acetic acid concentration by using acetic a¢id reagent
(5.4) with 99,7 % concentratiofi:of water solution and by using diluent gas (5.5).

7.1{3 Methyl mercaptan

Prepare the master@as with 8 pl/1 = 0,8 pl/1 of methyl mercaptan concentration by using thle standard
methyl mercaptan.gas (5.3) and by using diluent gas (5.5).

7.144 Hydrogen sulfide

Preparé the master gas with 4 pl/l + 0,4 ul/1 of hydrogen sulfide concentration by using thie standard
hydrégen sulfide gas (5.4) with 100 pl/I concentration in nitrogen gas and by using diluent gas (5.5).

8 Testing environment

The testing environment shall be kept at a temperature of 20 °C and relative humidity of 65 % in
accordance with ISO 1309.

9 Preparation of specimen

9.1 The dimension or mass of specimens is shown in Table 1. The number of test specimens is 3 for
one test.

© ISO 2014 - All rights reserved 3
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Table 1 — Dimension or mass of specimen

Kind of sample Dimension or mass of specimen

Fabrics (woven, knit, nonwoven)

100 cm2 + 5 cm?
and tapes

Yarns, braid, fibres, and feather 1,0g+0,05¢g

In the case of multi-layer products, the edge and non-treated layer (or not concerned layer) can be

covered with aluminium foil to avoid contact with odorous gas, or the specimen can be folded in two as with the

ble.

lor

) ml

fion

the

A.

layer that is not concerned inside.

9.2 ledition the samples under the same conditions as for testing for at least 24 h.

10 Test procedure

10.1 Pr¢pare six plastic bags with a volume of 5 1.

10.2 Test with a specimen.

10.2.1 Insprt the specimen as follows.

10.2.1.1 Place the specimen in the three plastic bags, one by one ahd Spread it as much as poss
10.2.1.2 Seal the plastic bag in which the specimen was placéd for testing, by using a heat se3
seal tape.

NOTE urling and creasing of the specimen might be avoidables

10.2.2 Degerate from the bag as much as possible by an-aspirator or a vacuum pump.

NOTE It is easy to deaerate if the specimen is placed near the mouth of the plastic bag.

10.2.3 Insprt 3 1 of the odour component testinggas into the plastic bags by using an air pump.
10.2.4 Plafe the plastic bag in a still conditien for 2 h for contacting.

10.2.5 Exfract 100 ml of the testinggas‘from the three plastic bags with specimen by using the 10
syringe.

10.2.6 Pags the extracted testiig gas through the detector tube; then, read the scale at the discolora
point.

This value|represents;the concentration of odour component chemicals after contacting time with
specimen.

10.2.7 TakKe an average of three odour gas concentration data with a specimen, which is denoted asg
10.3 Testwithoutaspecimen

10.3.1 This is a control test with the same testing conditions as 10.2.2 to 10.2.6 except without a

specimen.

10.3.2 Take an average of three odour gas concentration data without a specimen, which is denoted as

B.

© ISO 2014 - All rights reserved
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11 Odour reduction rate calculation

Calculate the odour reduction rate according to Formula (1).

(B-4)

ORR = x100 (1

where

ORR is the odour reduction rate, expressed as a percentage;

b is the average of the concentration of testing gas without a specimen, expressed i pl/I;

A is the average of the concentration of testing gas with a specimen, expressed.n ply/1.

© IS0 2014 - All rights reserved 5
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A.1 Ro

Annex A
(informative)

Round-robin test result

nd-robin test
RHE&=-FOoBH-test

A1.1 Ge

The odour]
concentrat

A.1.2 Sa
Polyester

A-1 trd

A-2 trd
A-3 tre

A13 Te

Acetic

A.2 Test

A.2.1 Ammonia gas

A211 T

Ammopnia

neral

reduction rate (ORR) was calculated in Tables A.1 to A.4 from the data of the chem
jon with and without a specimen.

mples

yoven fabric:

ated by a low concentration of deodorant substance;
ated by a medium concentration of deodorant substance;

ated by a high concentration of deodorant substanceé;

sted odour chemical gases

cid

result

esting gas concentration without a specimen

Table A<l >~ Ammonia testing gas concentration without a specimen

Without specimen concentration
Testing pl/1
laboratory n=1 n=2 n=3 M(;an Variance
A 70 70 69 69,7 0,3
B 82 81 79 80,7 2,3
C 95 95 95 95,0 0,0
D 81 83 83 82,3 1,3
E 94 94 93 93,7 0,3
F 74 73 75 74,0 1,0
Mean 82,6
Repeatability variance (average) 0,9
Between-laboratory variance 104,3

ical

© ISO 2014 - All rights reserved


https://standardsiso.com/api/?name=f54e9ea1915d33437aa26521b48f4e49

IS0 17299-2:2014(E)

Table A.1 (continued)

Without specimen concentration
Testing pl/l1
laboratory n=1 n=2 n=3 M%an Variance
Reproducibility variance 105,1
STD (standard deviation) of repeatability 0,94
STD of reproducibility 10,3
CV (coelTicient of variation) % ol repeatability TT%
CV % of reproducibility 12,4 %
A.211.2 Testing gas concentration with specimens
ORR % is the reduction rate which is calculated by using data from Tables A4} A:2, A.3, and 4 .4.
Table A.2 — Ammonia testing gas concentration with spécimen A-1 and ORR
With the specimen A-1
Testing Concentration
laboratory ul/l Variance ORR
n=1 n=2 n=3 Mean %
A
A 38 37 37 37,3 0,3 46,4
B 42 37 42 40,3 8,3 50,0
C 55 54 52 53,7 2,3 43,5
D 43 44 40 42,3 4,3 48,6
E 52 50 55 52,3 6,3 441
F 44 42 38 41,3 9,3 441
Mean 44,6 46,1
Repeatability variance 517
Between- laboratory variance 45,8
Reproducibility variance 50,9
STDyof repeatability 2,27
STD of reproducibility 7,1 2,7 %
CV % of repeatability 51%
CV % of reproducibility 16,0 % 5,8 %

Table A.3 — Ammonia testing gas concentration with specimen A-2 and ORR

With the specimen A-2
. Concentration
Testing ul/1 ORR
laboratory Variance 0
_ _ _ Mean %o
n=1 n=2 n=3
A

A 25 24 24 24,3 0,3 65,1
27 23 24 24,7 4,3 69,4
35 35 38 36,0 3,0 62,1

© ISO 2014 - All rights reserved 7
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Table A.3 (continued)

With the specimen A-2
. Concentration
Testing 1/1
laboratory = Variance ORR
_ _ _ Mean %
n=1 n=2 n=3
A
20 20 21 20,3 0,3 75,3
E 35 38 33 35,3 6,3 62,3
I3 25 19 22 21,5 4,5 /1,2
Mean 27 67,6
Repeatability variance 31
Between-laboratory variance 479
Reproducibility variance 51,0
STD of repeatability 1,76
STD of reproducibility 71 52%
CV % of repeatability 6,5 %
CV % of reproducibility 26¢5 % 7,8 %

Table A.4 — Ammonia testing gas concentration with specimen A-3 and ORR

With the specimen A-3
. Concentration
Testing 1/1
laboratory L Variance ORR
Mean %
n=1 n=2 n<3
A
A 15 14 15 14,7 0,3 78,9
B 16 14 15 15,0 1,0 81,4
C 22 25 20 22,3 6,3 76,5
D 12 14 12 12,7 1,3 84,6
E 20 20 18 19,3 1,3 79,4
F 13 12 11 12,0 1,0 83,8
Mean 16,0 80,8
Repeatability variance 1,89
Between-laboratory variance 16,2
Reproducibility variance 18,1
STD ofrepeatabilitys 137
prooorey [
STD of reproducibility 4,3 31%
CV % of repeatability 8,6 %
CV % of reproducibility 26,6 % 3,8%

A.2.2 Acetic acid gas

A.2.2.1 Testing gas concentration without a specimen

© ISO 2014 - All rights reserved
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Table A.5 — Acetic acid testing gas concentration without a specimen

Without-specimen concentration
Testing pl/1
laboratory n=1 n=2 n=3 M(;an Variance
A 20 22 22 21,3 1,3
B 24 25 27 25,3 2,3
C 33 32,6 31,6 32,4 0,5
D 32 32 31 31,7 0,3
E 23 24 24 23,7 0,3
F 31 31 31 31,0 0,0
Mean 27,6

Repeatability variance 0,81

Between-laboratory variance 22,2

Reproducibility variance 23,0

STD of repeatability 0,90

STD of reproducibility 4,8

CV % of repeatability 3,3%

CV % of reproducibility 17,4 %

A.212.2 Testing gas concentration with specimens

Table A.6 — Acetic acid testing gas'concentration with specimen A-1 and ORR

With the specimen A-1
Testing Concentration
laboratory wi/1 OfR
n’=\t n=2 n=3 Mzan Variance %
A 51 51 4,6 4,9 0,08 76,9
B 9,5 11 11 10,5 0,75 58,6
C 10 10 10 10,0 0,00 69,1
D 14 15 15 14,7 0,33 53,7
E 6 6 5,5 5,8 0,08 75,4
F 13 13 12,5 12,8 0,08 58,6
Mean 9,78 65,4
Repeatability variance 0,22
Between-laboratory variance 14,7
Reproducibility variance 14,9
STD of repeatability 0,47
STD of reproducibility 3,9 9,7
CV % of repeatability 4,8 %
CV % of reproducibility 399 % 14,9 %

© ISO 2014 - All rights reserved 9
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Table A.7 — Acetic acid testing gas concentration with specimen A-2 and ORR

With the specimen A-2
Testing Concentration
laboratory i/l O(FR
n=1 n=2 n=3 M;an Variance %
A 2,3 4,1 3,6 3,3 0,86 84,4
B 7 8,5 7 7,5 0,75 70,4
C 8 8 8 8,0 0,00 75,3
D 10 10 10 10,0 0,0 68,4
E 4 4 3,5 3,8 0,08 83,8
F 10,5 11 11 10,8 0,08 65,1
Mean 7,3 74,6
Repeatability variance 0,3
Between-laboratory variance 9,7
Reproducibility variance 10
STD of repeatability 0,54
STD of reproducibility 3,2 8,1
CV % of repeatability 7,4 %
CV % of reproducibility 43,2 % 109 %

Table A.8 — Acetic acid testing gas concentration with specimen A-3 and ORR

Withithe specimen A-3
. Concentration
Testing 1/1
laboratory H ORR
_ _ Mean . %
n=1 n= 2 n=3 A Variance
A 2,3 1,8 1,5 1,9 0,16 91,1
B 4,5 5 5 4,8 0,08 81,0
C 5 5 5 5,0 0,0 84,6
D 6 7 5,5 6,2 0,58 80,4
E 2 2,5 2,5 2,3 0,08 90,2
F 6,9 71 71 7,0 0,01 774
Mean 4.5 84,1
n taolaalis 3 o1
l\\,}l\'aLaUlllL‘y vddl IdIItT U, 1LJ
Between-laboratory variance 4,2
Reproducibility variance 4,4
STD of repeatability 0,39
STD of reproducibility 2,1 5,6
CV % of repeatability 8,7%
CV % of reproducibility 46,7 % 6,7 %

10 © ISO 2014 - All rights reserved
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