INTERNATIONAL

ISO

STANDARD 17299-3

First edition
2014-03-15

Textiles — Determination‘of
deodorant property —

Part 3:
Gas chromatography method

Textiles — Détermination des propriétés de neutralisation

Partie 3: Méthode par.chromatographie en phase gazeuse

’'odeurs —

-_— Reference number
=) — 1SO 17299-3:2014(E)

© IS0 2014


https://standardsiso.com/api/?name=a3ba65796548efb4c76db6063bc444de

IS0 17299-3:2014(E)

COPYRIGHT PROTECTED DOCUMENT

© IS0 2014
All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized otherwise in any form
or by any means, electronic or mechanical, including photocopying, or posting on the internet or an intranet, without prior
written permission. Permission can be requested from either ISO at the address below or ISO’s member body in the country of
the requester.

ISO copyright office

Case postale 56 « CH-1211 Geneva 20

Tel. + 41 22 749 01 11

Fax + 4122749 09 47

E-mail copyright@iso.org

Web www.iso.org

Published in Switzerland

ii © ISO 2014 - All rights reserved


https://standardsiso.com/api/?name=a3ba65796548efb4c76db6063bc444de

IS0 17299-3:2014(E)

Contents Page

FFOT@WOTM ........oooccceeee st iv

IIUETOQUICEION......o.c st \%

1

2

3

4

5

6 Testing eNVIrONIMENT ...y oMo | 2

7 TESE PIOCEAUIE ... syl et 2
7.1 General ... 2
7.2 Preparation of specimen... 2
7.3 Method Ao 2
7.4 1 T 0T = OSSO 45 wres SN S 4
7.5 Concentration measurement of testing gas by GC......... ..t 5

8 Calculation of odour reduction rate

AnIex A (informative) GC parameter..............

Annex B (informative) Round-robin test result ..o e | 7

© 1S0O 2014 - All rights reserved iii


https://standardsiso.com/api/?name=a3ba65796548efb4c76db6063bc444de

IS0 17299-3:2014(E)

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 gas chromatography testing method for concentration measurement
of odour chemicals in deodorant testing. This is the most general testing method that could be carried
out in many testing laboratories globally if they have gas chromatography.

To avoid duplication, the major stream of the testing procedure is described in ISO 17299-1. This part of
ISO 17299 describes a specific procedure for the gas chromatography testing method.
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1

Thi
text

nonenal, and acetic acid with added sodium chloride (NaCl). Two preparation methods are d
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Scope

ile products. This method applies to the odour component chemicals, such as indole, isoy

test method:

an odour chemical is applied in a container avoiding contact with a_specimen in meth
chemical is tested separately;

tested in this method are a mixture of acetic acid and sodiutn chloride (NaCl).

Normative references

following documents, in whole or in part, aresnormatively referenced in this documg

rences, the latest edition of the referenced.document (including any amendments) applidg
139, Textiles — Standard atmospheres for)conditioning and testing

3696, Water for analytical laboratory use — Specification and test methods

Principle

centration of the gaseous’‘odour component chemicals of the gas in containers with or wi
Cimen after a designated contacting time is measured by gas chromatography (GC). The
of concentratiop-of-odour chemicals in the container is calculated from the concentratio
ecimen and withoeut a specimen.

Reagents

bss’otherwise specified, analytical grades shall be used.

5 part of 1ISO 17299 specifies a gas chromatography test method for the deodorant tefting of all

aleric acid,

bscribed in

od A. Each

an odour chemical is injected directly on to the specimen in a centainer in method B. Th¢ chemicals

nt and are

spensable for its application. For dated references, only the edition cited applies. For undated

S.

thout a test
reduction
n data with

4.1
4.2
4.3
4.4
4.5
4.6
4.7
4.8

©IS

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

Indole (CgH7N), reagent.

Isovaleric acid, reagent with a purity of 98,0 %.

2-Nonenal (C9H160), reagent with a purity of 95,0 %.

Diluent gas, nitrogen gas from a nitrogen gas cylinder with a purity of at least 99,99
NaCl, reagent grade.

Ethanol, reagent grade.

Water, grade 3 of ISO 3696.

02014 - All rights reserved
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5 Materials and apparatus

51 Conical flask, with a capacity of 500 ml, made of glass.

5.2 Sealing film, capable of expanding with no air permeability [e.g. Parafilm?)].

5.3 Injection vial, with a capacity of 22 ml, with a rubber stopper and aluminium cap.

5.4 Injection syringe, capable of injecting at 8 pul and 850 pl in volume.

5.5 Gastight syringe.

5.6 Hellting oven, capable of heating at 80 °C + 2 °C for 30 min.

5.7 Ga
detector (N

5.8 Ru

6 Testii

The testing
in accordal

5 chromatography (GC) apparatus, with a flame ionization detector (FID) or mass selec
1SD).

bber stopper and aluminium cap.

1g environment

environment used in this test is a room temperature of 20 °C apd\a relative humidity of 6
nce with ISO 139.

7 Test procedure

7.1 Gen

Two prepa
selected w

bral

th the consent of the concerned parties,

7.2 Preparation of specimen

The dimen

sion or mass of specimen for the textile products is shown in Table 1.

Tabl€ 1’ — Dimension or mass of specimen

Dimension or mass of specimen
Kind of specimen
Method A Method B
Fabrics (whgen, knit, 50 cm2 + 2,5 cm?2 25 cm2 + 1,25 cm?2
nonwoyeh;, and tapes)
Yarns;fibres, and feather 0,5g+0,025¢g —

tive

5 %

ration methods are described in this clause.a@s method A and method B. One method shall be

h be

NOTE In‘the case of multi-layer products, the edge and non-treated layer (or not concerned layer) ca
coveredwitpl—h_rﬁ_rrmm_#h_ﬁ_#ﬁ‘lﬁ_d_a TUMINIUMm SHEEts to avoid contact wi € 0dOTOUS atMOSPNErE, OF The product can be folded in

with the lay

er that is not concerned inside, in method A.

7.3 Method A

two

7.3.1 Prepare six conical flasks (5.1) with 500 ml: three conical flasks are used for testing with a
specimen and three conical flasks are used for testing without a specimen as a control test.

7.3.2 Clean the flasks by using nitrogen gas or clean air more than five times of volume of the flask.

1) Parafilmisan example of a suitable product available commerecially. This information is given for the convenience
of users of this document and does not constitute an endorsement by ISO of this product.

2
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3 Preparation of the odour component chemical solution.

The test is performed for each odour component chemical independently.

Prepare the odour component chemical solutions for the test separately as the following.

7.3.

3.1 Indole

Dissolve 20 g of the indole reagent (4.2) into 11 of ethanol (4.7).

7.3

32 Isovalericacid

Dis
7.3
Dis
7.3

7.3
Taki

7.3

Put

7.3
Pun

Sea

7.3
Tak]
inje
bot

7.3

Sea

7.3

olve 20 g of isovaleric acid reagent (4.3) into 11 of ethanol (4.7).

3.3 Nonenal

bolve 10 g of nonenal reagent (4.4) into 11 of ethanol (4.7).

A Testing with specimen

4.1 Preparation of specimen

e three specimens from the sample for one chemical test as'shown in Table 1.

4.2 Placement of specimen

each specimen in a conical flask (5.1) to lie flat onthe bottom.

4.3 Nitrogen purge
ce the air of the conical flask by blowirig-of 1 000 ml of nitrogen gas.

the mouth of the conical flask by'using sealing film (5.2).

4.4 Insertion of testing edour component chemical solution

e 5 ul of the odour component chemical solution prepared in 7.3.3.1, 7.3.3.2, or 7.3.3.3, b
ction syringe (5.4) through the sealing film and inject the testing solution into the conical
fom edge of the conical flask, avoiding contact with the specimen.

4.5 Sealingef the microsyringe hole

the hole'of the microsyringe by the sealing film (5.2) over the original seal.

4.6, * Contacting time

[y using the
flask at the

Keep the conical flask still for 2 h, without agitation or stirring of the testing gas.

7.3.5 Testing without specimen

For testing without a specimen, repeat the procedure from 7.3.4.2 to 7.3.4.6 without a specimen.

7.3.

6 Sampling of the testing gas

7.3.6.1 After 2 h of contacting time, hold the mouth part of the conical flask and shake approximately
20 times for 20 s vigorously for both flasks of testing gases with and without a specimen.

7.3.6.2 Insert a gastight syringe (5.5) vertically into the centre of the sealing film of the mouth of the

con

©IS

ical flask and insert the needle by approximately 4 cm inside the conical flask.

02014 - All rights reserved
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7.3.6.3 Take the testing gas from inside the conical flask by the gastight syringe.

The amount of sampling gas depends on the model of the gas chromatography apparatus used.

NOTE

several times to avoid the influence of residual gases in the syringe.

7.4 Method B

7.4.1 Preparation of vials

When the gastight syringe is used repeatedly, the repeated suction and discharge is recommended for

7.4.1.1 Prdg
three vials

7.4.12 Cle
vial.

7.4.2 Prg¢

Prepare ac

7.4.3 Prq

Take three

7.4.4 Tes

7.4.4.1 Placement of specimen

Place each
stoppers a

7442 Iy

Take 850
to the fabr
injection s)

74.4.3 G

Place the s

pare six injection vials (5.3) with 22 ml: three vials are used for testing with a specimén
are used for testing without a specimen for a control test.

hn the vials by using nitrogen gas (4.5) or clean air more than five times of the ¥olume of

bparation of acetic acid and NaCl solution

etic acid and NaCl solution with 1 g/1 of acetic acid (4.1) and 9 g/1.0fNaCl (4.6) in 11 of wz

pparation of specimen

specimens from the sample for one test and make a roll respectively.

ting with specimen

roll of specimen vertically in the three. imjection vials and seal the injection vials with rulj
nd aluminium caps (5.8).

njection of the acetic acid and NaCl solution

ic directly for three vidlsywith a specimen through the rubber stoppers (5.8) by using
ringe (5.5).

ontacting time

x vials withythe following sequence:

vial w

vial w

:

h specimen;

1 of the acetic acid and Na€l solution with the injection syringe for each test and injecf

and

the

ter.

ber

on
the

hout specimen;

Place them

vial with specimen;
vial without specimen;
vial with specimen;

vial without specimen.

in the heating oven at a temperature of 80 °C £ 2 °C for 30 min + 3 min.

7.4.5 Testing without specimen

Repeat the

procedure in 7.4.4.1 to 7.4.4.3 without a specimen.

© ISO 2014 - All rights reserved
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7.4.6 Sampling of the odour testing gas

Take 1 ml of odour testing gas after contacting time from each vial, with or without a specimen, by using

the

7.5

injection syringe (5.5).

Concentration measurement of testing gas by GC

7.5.1 General

The testing gas obtained in 7.3.5 or 7.4.6 is injected into the column of the gas chromatograph, and the

con
(FIJ
con

7.5

Med
ave

7.5
Med
tak

8
Ca

—_—

whg

CENtration of thie odour cComponent chemicat 15 detected by a nydrogen flame fonizatt
D). The peak area value of the FID spectrum is obtained as the value proportional te_th
centration of the testing gas.

2 Peak area of FID spectrum of testing gas with specimen

sure the peak area of the FID spectrum for three testing gases with a spec¢imen by GC g
rage which is denoted as Sp,.

3 Concentration of testing gas without specimen
sure the peak area of the FID chromatogram for three testitig gases without a specimen
P an average which is denoted as Sy,

Calculation of odour reduction rate

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

ORszxloo
Sp

re
ORR is the odour reductien\rate, as a percentage;

Sm  isthe average peak area of FID of the testing gas with a specimen;

Sp  isthe averagepeak area of FID spectrum of the testing gas without a specimen.

© IS0 2014 - All rights reserved
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Annex A
(informative)

GC parameter

Capillary column: DB-5 [Agilent J&W2)], length: 30 m, inside diameter: 0,53 mm

Film thickiess: 1,0 um

Injector sy

tem: split or splitless

Injector temperature: 250 °C

Carrier gas

: helium

Temperature programme: 120 °C (constant for nonenal and indole), 70 °C (constant for isovaleric adid)

Injection v

Detection:

blume: 1,0 ml

FID

2) Agilent J&W is an example of a suitable product available commercially. This information is given for the
convenience of users of this document and does not constitute an endorsement by ISO of this product.

6
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Annex B
(informative)

Round-robin test result

I

B.11 General

The odour reduction rate (ORR) % was calculated in Tables B.1 to B.4 from the data-of the p

FID|spectrum, with and without a specimen, by using method A.

B.142 Samples

Polyester woven fabric:

— |B-1 treated by a low concentration of deodorant substance;

— |B-2 treated by a medium concentration of deodorant substédnce;

— |B-3 treated by a high concentration of deodorant substance.

B.143 Tested odour chemical gases
— |Isovaleric acid

— |Nonenal

B.Z Testresult

B.2l1 Isovaleric acid
B.2]1.1 Testing gas peak area of FID spectrum without a specimen

Table B.1 — Isovaleric acid testing gas peak area without a specimen

pak area of

Peak area without a specimen
Testing

laboratory n=1 n=2 n=3 M;:n STD
yy 72126 71236 72879 72686 822
B 104 694 | 119187 96 260 106 714 11 596
C 46 951 52 161 49 556 3684
D 528459 | 403396 | 415600 449 152 68953
E 6874 6 954 9363 7730 1414
F 70 420 61 609 50 627 60 885 9916

B.2.1.2 Testing gas peak area of FID spectrum with specimen B-1 and ORR %

ORR % is the reduction rate which is calculated by using data from Tables B.1, B.2, B.3, and B.4.

© IS0 2014 - All rights reserved


https://standardsiso.com/api/?name=a3ba65796548efb4c76db6063bc444de

IS0 17299-3:2014(E)

Table B.2 — Isovaleric testing gas peak area with specimen B-1 and ORR %

With the specimen B-1
Testing Peak area
laboratory Mean OORR
n=1 n=2 n=3 s STD %

A 40 091 38270 39181 1288 45,6
B 59 738 60480 57 467 59 228 1570 44,5
C 37 806 34122 35964 2 605 274
D 317345 | 233397 |314013| 288252 47 535 35,8
E 4692 5093 4690 4 825 232 37,6
F 29759 47 152 42 656 39856 9028 34,5

Mean 37,6 %

STD (standard deviation) 6,8 %

Table B.3 — Isovaleric acid testing gas peak area with specimen-B-2 and ORR %

With the specimen B-2
Testing Peak area
laboratory Mean OfR
n=1 n=2 n=3 S STD %

A 18 678 17 753 18216 654 74,7
B 21760 25134 | 22624 23173 1753 78,3
C 13526 14 639 14 083 787 71,6
D 131928 | 148 631 | 1490447 143 335 9 887 68,1
E 2658 1946 2482 2 362 371 69,4
F 15 049 8942 13214 12 402 3133 79,6

Mean 73,6 %

STD 4,7 %

Thable B.4 — Isovalericacid testing gas peak area with specimen B-3 and ORR %

With the specimen B-3
Testing Peak area
laboratory Mean OORR
n=1 n=2 n=3 s STD %

A 5415 4888 5152 373 929
B 12554 | 9859 12 093 11502 1441 89,2
C 6020 4757 5389 893 89,1
D 77878 | 71864 70 236 73 326 4025 83,7
E 675 1067 673 805 227 89,6
F 6 014 6 761 8039 6938 1024 88,6

Mean 88,8 %

STD 3,0%

8 © ISO 2014 - All rights reserved
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