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

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. ISO shall not be held responsible for identifying any or all such patent rights. Details of any
patent rights identified during the development of the document will be in the Introduction and/or on
the ISO list of patent declarations received (see www.iso.org/patents).

Any trade name used in this document is information given for the convenience of users and does not
constitute an endorsement.

For an explanation on the meaning of ISO specific terms and expressions related to conformity
assessment, as well as informatiomabotit ISO’s ddherenceta the WTOprinciplesiin the Technical Barriers
to Trade (TBT), see the following URL: Foreword — Supplementary information.

The committee responsible for this document is ISO/TC 38, Textiles.

ISO 17299 consists of the following parts, under the-general title of Textiles — Determination of
deodorant property .

— Part 1: General principle

— Part 2: Detector tube method

— Part 3: Gas chromatography method
— Part 4: Condensation sampling analysis

— Part 5: Metal-oxide semiconductor sensors method
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Introduction

This part of ISO 17299 describes condensation sampling analyses to measure the very low concentration
of the odour chemicals which is assumed at the level of human olfactory perception threshold.

© ISO 2015 - All rights reserved v
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INTERNATIONAL STANDARD ISO 17299-4:2015(E)

Textiles — Determination of deodorant property —

Part 4:
Condensation sampling analysis

1 Scope

This part of ISO 17299 specifies a deodorant testing method using analytical instruments after using
condensation sampling methods for all textile products. This method is applicable to gaseous odour
chemicals, such as indole, methyl mercaptan, hydrogen sulfide, isovaleric acid, and nonenal.

2 Normative references

The following documents, in whole or in part, are normatively referenced in this document and are
indispensable for its application. For dated references, only the edition cited applies. For undated
references, the latest edition of the referenced document (including any amendments) applies.

ISO 17299-1, Textiles — Determination of deodorant property — Part 1: General principle

3 Terms and definitions

For the purpose of this document, the following terms and definitions apply.

3.1

condensation sampling

method for collecting gaseous odour chemicals at very low concentration levels, which are then
condensed by analytical methods to higher concentration levels to facilitate detections of the chemicals

4 Principle

The concentration of a gaseous odour chemical in a container with or without a textile specimen after
a designated elapsed time is measured by instrumental devices. The reduction rate of concentration of
gaseous odour chemicals is calculated from the difference of average concentration data obtained from
the container with specimen and from that without specimen. The test shall be done for each chemical
individually.

5 Reagents

Unless otherwise specified, analytical grade reagents are used.

5.1 Ethanol, reagent with concentration of 99,5 %.

5.2 Odour chemicals.

5.2.1 Indole (CgH7N), reagent.

5.2.2 Methyl mercaptan, at a certified concentration of 2,0 pl/I £ 3 % in nitrogen diluent.

5.2.3 Hydrogen sulfide (H2S), at a certified concentration of 2,0 ul/1 + 3 % in nitrogen diluent.

© IS0 2015 - All rights reserved 1
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5.2.4 Isovaleric acid [(CH3)2CHCH2COOH], reagent with a purity of 98,0 %.
5.2.5 Nonenal (C9H160), reagent with a concentration of 95,0 % in ethanol solution.

5.3 Diluent gas, nitrogen gas from nitrogen gas cylinder with a purity of at least 99,99 %.

6 Apparatus and materials
6.1 Plastic bags, with a volume of 3 ], at least six plastic bags for one test (see ISO 17299-1).
6.2 Micro syringe, capable of delivering 10 pl of solution by an accuracy of 0,1 pl.

6.3 Heat sealer, used to seal open edge of plastic bag. The adhesive tape can be used as an alternative.

NOTE A sealing attachment such as a linear binder can be used.

6.4 Aspirator or vacuum pump, capable of evacuating remaining air from 3 I sealed plastic bag (refer
to Figure 1, item 1).

6.5 Adsorption tube, capable of being mounted on a thermal desorption instrument, and
absolving condensed samples of testing chemicals.

6.6 Thermal desorption instrument, capable of mounting an adsorption tube and baking it for
cleaning at a temperature over 280 °C with(flow of inétt/gas!

6.7 Impinger, capable of putting absorbing solutionmand condensing odour chemical of the gas sample
supplied from the plastic bag-(referitoFigurecl;item:2):

6.8 Air pump, capable of drawing approximately 0,2 1 per minute of a sample gas from a plastic bag
into adsorption tube, impinger, etc. (refer to Figure 1, item 3).

2 © IS0 2015 - All rights reserved
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Key

1  plastic bag with specimen
2  impinger

3 air pump

Figure 1 — Sampling set-up

6.9 Thermal desorption gas chromatography (GC) equipment, coupled with a thermal desorption
instrument which can be heated up a temperature higher than 280 °C and equipped with a flame
photometer detector (FPD), a flame ionization detector (FID), or mass spectrometer (MS).

6.10 Ionchromatography (IC) equipment, to analyse the testing solution of condensed sample in impinger.

The detectors used are Conductivity Detector (CD).

7 Test method

7.1 Sampling of test specimen

The dimension or mass of specimen for textile products is shown in Table 1.

Table 1 — Dimension or mass of specimen

Kind Dimension or mass
Fabrics (woven, knit, non-woven, and tapes) 250 cm2 + 12,5 cm?2
Yarns, fibres, and feather 2,5g+£0,125¢

For multi-layer products, the edge and the untreated layer (or the “not targeted” layer) may be covered
with an aluminium sheet or the test specimen may be folded in two with the untreated layers inward, in
order to avoid contact of untreated layer with odorous atmosphere.

Condition the specimen as specified in [SO 17299-1.

© IS0 2015 - All rights reserved 3
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7.2 Preparation of container

7.2.1 Prepare six plastic bags with the capacity of 3 ], three plastic bags for testing with a specimen and
three plastic bags for the control test without a specimen. Place adhesive tape on the plastic bag at the
insertion point of the odour chemical.

NOTE The capacity of plastic bag is 3 1 for all testing methods.

7.2.2 Clean the plastic bags used in this test using nitrogen gas or clean air, more than five times of
taking gas in and out by filling gas of the plastic bag volume just before testing.

7.3 Preparation of odour chemical solution or master gas

Perform the test for each odour chemical independently. Prepare the odour chemical solutions for the
testing as indicated below.

7.3.1 Indole solution.

Dissolve 0,6 g of the indole reagent (5.2.1) in 100 ml of ethanol (5.1).

7.3.2 Methyl mercaptan

Prepare the master gas with 1 pl/l of methyl mercaptan concentration by using the standard methyl
mercaptan gas (5.2.2) and dilpent.gas (5:3).

7.3.3 Hydrogen sulfide

Prepare the master gas with 0,2 pl/1 of hydrogen sulfide concentration by using the standard hydrogen
sulfide gas (5.2.3) and diluent gas (5.3).

7.3.4 Isovaleric acid.

7.3.4.1 Dilute isovaleric acid reagent (5.2.4) of 5 ml and make up to 100 ml by ethanol (5.1).
7.3.4.2 Dilute the diluted solution of 1 ml and make up to 100 ml by ethanol (5.1).

7.3.5 Nonenal

7.3.5.1 Dilute nonenal reagent (5.2.5) of 3,5 ml and make up to 100 ml by ethanol (5.1).

7.3.5.2 Dilute the diluted solution of 0,6 ml and make up to 100 ml by ethanol (5.1).

Perform the test for each odour chemical separately.

7.4 Testing procedure

This is a test with specimens.
7.4.1 Take three specimens from the sample for one test as shown in Table 1.

7.4.2 Place the specimens in the plastic bag one by one, so as to spread them out as much as possible.
See Figure 2.

NOTE Curling and creasing of specimen might be unavoidable.

4 © IS0 2015 - All rights reserved
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Figure 2 — Specimen in a plastic bag

7.4.3 Hold the specimen by clips from outside of bag to make easier operation. Then, seal the opened
edge of the bag for insértionjof specimen by usingheat sealeri(6:3)]

7.4.4 Deaerate from the plasti¢ bagasmuch'as possible by uising an aspirator or a vacuum pump (6.4).

7.4.5 Insert 2,51 of nitrogen gas or the dédourtesting gas prepared. Then, add the odour testing solution
by using micro syringe/intolthe. dilution mitrogengas/"The dnjection'needlelis stung at the point of the
attached adhesive tape. The insertion'quantityisindicated in‘Table 2.

7.4.6 When inserting the solution or gas, be careful not to touch the specimen. After inserting the
chemical, close the hole of the needle with adhesive tape.

Table 2 — Insertion quantity of odour testing solution or gas

Indole Methyl Hydrogen sulfide Isovaleric acid Nonenal
mercaptan
Odour testing solution 2,5ul — — 2,5ul 2,5ul
Odour testing gas - 2,51 (1 /D 2,51(0,2 ul/1) — —

7.4.7 Knead the bag 20 times.
7.4.8 Place the plastic bag still for 2 h as a reaction time.
7.4.9 After 2 h have elapsed, knead the bag 20 times.

7.4.10 Connect the outlet of the testing bag to either
— aplug of adsorption tube, or

— animpinger.

© ISO 2015 - All rights reserved
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7.4.11 Extract 21 of the testing gas from the plastic bag using the air pump (6.8) at a rate of 0,2 1/min and
deliver the testing gas into a condensation sampling device as shown in Table 3.

Lie the testing bag sprawled during delivery of the testing gas.

Table 3 — Testing gas sampling method and amount

Indole Methyl Hydrogen sulfide | Isovaleric acid Nonenal
mercaptan
Gas condensation adsorption tube | impinger impinger adsorption tube | adsorption tube
sampling method
Testing gas amount 2,01

If using the activated carbon type adsorption tube, clean the tube by baking prior to testing.
7.5 Measurement of odour gas concentration

7.5.1 General

Mount an adsorption tube after sampling of the odour chemical on a thermal-desorption GC, then
measure the gas concentration of the odour chemical. FID, FPD, or MS are available as the detector of GC.

If using methyl mercaptan and hydrogen sulfide, the absorbing solution after sampling by impinger
could be measured by an ion chromatography.

7.6 Testing without specimen

This is a control test which is performed following the instructions in 7.4 and 7.5 without a specimen.
The number of tests shall be same as that for thetesting with specimen, i.e. three.

8 Calibration
Prepare three different concentration gases from the standard solution or master gas.

Measure the standard solutions or gases using either thermal-desorption GC or ion chromatography.
Then, plot the peak area data on a graph against the inserted quantity of the odour chemical which
is calculated from the concentration. More than three points of concentration are required and the
coefficient of correlation shall be higher than 0,99.

9 Testresult

9.1 Calculation of the concentration of the odour chemical
The peak area value from a gas chromatography is obtained for testing with or without the specimen.

The absolute amount (ng) of the odour chemical is obtained from the coefficient of the calibration curve,
and the concentration of the odour chemical (ng/1) is calculated as follows:

The concentration of the odour chemical (ng/1) is equal to the odour component chemical amount (ng)
divided by the sampling gas amount (1).
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