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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 neededfor
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 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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Part 4:
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Scope

5 part of ISO 17299 specifies a deodorant testing method using analytical instruments
densation sampling methods for all textile products. This method is applicable. to gas¢
micals, such as indole, methyl mercaptan, hydrogen sulfide, isovaleric acid, andynonenal.

Normative references

following documents, in whole or in part, are normatively referenced in this docume

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

Terms and definitions

the purpose of this document, the followingterms and definitions apply.

hod for collecting gaseous odour‘chemicals at very low concentration levels, whic
Hensed by analytical methods to.higher concentration levels to facilitate detections of the

Principle

concentration of g-gaseous odour chemical in a container with or without a textile spe
signated elapsed-time is measured by instrumental devices. The reduction rate of conce
bous odour chemicals is calculated from the difference of average concentration data obt
container with-specimen and from that without specimen. The test shall be done for ead
vidually,

pfter using
bous odour

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

N are then
chemicals

imen after
ntration of
hined from
h chemical

Réagents

Unless otherwise specified, analytical grade reagents are used.

5.1

5.2

5.2.

5.2.

Ethanol, reagent with concentration of 99,5 %.
Odour chemicals.
1 Indole (CgH7N), reagent.

2 Methyl mercaptan, at a certified concentration of 2,0 pl/1 + 3 % in nitrogen diluent.

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

© ISO 2015 - All rights reserved
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5.2.4 Iso

valeric 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

fic bags, with a volume of 3 1, at least six plastic bags for one test (see ISO 17299-1).

6.1 Plast
6.2 Micn
6.3 Heat
NOTE A
6.4 Aspi
to Figure 1
6.5 Adsd

absolving ¢

6.6 Ther
cleaning at|

6.7
supplied ft]
6.8 Airy

into adsorf

o syringe, capable of delivering 10 pl of solution by an accuracy of +0,1 pl.

sealer, used to seal open edge of plastic bag. The adhesive tape can be used as)an alterna

\ sealing attachment such as a linear binder can be used.

rator or vacuum pump, capable of evacuating remaining air from 3:I\sealed plastic bag (r
item 1).

rption tube, capable of being mounted on a thermal* desorption instrument,
ondensed samples of testing chemicals.

mal desorption instrument, capable of mounting ‘an adsorption tube and baking if]
a temperature over 280 °C with flow of inert gas:

bm the plastic bag (refer to Figure 1, iten1)2).

ump, capable of drawing approximately 0,2 | per minute of a sample gas from a plastic
tion tube, impinger, etc. (refer to'Figure 1, item 3).

ive.

pfer

and

for

Impinger, capable of putting absorbing solutionand condensing odour chemical of the gas sample

bag

© ISO 2015 - All rights reserved
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6.9

phao

6.1
Thd

7

7.1

insrument which can be heat§ ‘up a temperature higher than 280 °C and equipped w

IS0 17299-4:2015(E)

plastic bag with specimen s\Q\*\
impinger (%)
e N
air pump $
R\
Figureol — Sampling set-up
S
o

Thermal desorption gas chl@tography (GC) equipment, coupled with a thermal

tometer detector (FPD), a e ionization detector (FID), or mass spectrometer (MS).

D Ion chromatogra;@?fc) equipment, to analyse the testing solution of condensed sample

detectors used a%c?onductivity Detector (CD).

Test od

desorption
th a flame

nimpinger.

%Siyfpling of test specimen

The dimension or mass of specimen for textile products 1s shown 1n lable 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.

©IS
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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 p

NOTE

oint of the odour chemical.

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 th

e test for each odour chemical independently. Prepare the odour chemical solutions for]

testing as indicated below.

7.3.1 Ind
Dissolve 0,
7.3.2 Me

ole solution.

b g of the indole reagent (5.2.1) in 100 ml of ethanol (5.1).

thyl mercaptan

Prepare the master gas with 1 pl/l of methyl mercaptan concentration by using the standard me

mercaptan

7.3.3 Hy

Prepare th
sulfide gas

7.3.4 Iso
7.34.1 D
7.3.4.2 D
7.3.5 No

7.3.5.1 D

7.3.5.2 D

gas (5.2.2) and diluent gas (5.3).

rogen sulfide

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

valeric acid.

ilute isovaleric acid reagent (5.2:4) of 5 ml and make up to 100 ml by ethanol (5.1).
ilute the diluted solution.é6f 1 ml and make up to 100 ml by ethanol (5.1).

henal.

ilute nonenalreagent (5.2.5) of 3,5 ml and make up to 100 ml by ethanol (5.1).

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

Perform th

the

thyl

gen

e test for each odour chemical separately.

7.4 Test

ing 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.

© ISO 2015 - All rights reserved
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7.4)3 Hold the specimen by clips from outside of bag to make easier operation. Then, seal f

Figure 2 — Specimen in a plastic bag

edgg of the bag for insertion of specimen by using heat sealer (6.3).

IS0 17299-4:2015(E)

he opened

7.414 Deaerate from the plastic bag as much as possible by using an aspirator or a vacuum pump (6.4).

7.4)5 Insert 2,51 of nitrogen gas or the odour'testing gas prepared. Then, add the odour testi
by fising micro syringe into the dilution nitrogen gas. The injection needle is stung at the f

attdched adhesive tape. The insertion quantity is indicated in Table 2.

7.4)6 When inserting the solution-or gas, be careful not to touch the specimen. After in

chemical, close the hole of the needle with adhesive tape.

Table-2 = Insertion quantity of odour testing solution or gas

Ing solution

oint of the

serting the

Indole Methyl Hydrogen sulfide Isovaleric acid Nonenal
mercaptan
Odqur testing soldtion 2,5ul — — 2,5ul 2,5ul
Oddgur testing gas 2,51 (1 /D 2,51(0,2 ul/1) — —
7.417.. 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.
5

© 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 mpethod
Testing gaf amount 2,01
If using thqg activated carbon type adsorption tube, clean the tube by baking prior to testing:

7.5 Measurement of odour gas concentration

7.5.1 Ge

Mount an
measure th

If using m
could be m|

7.6 Test

This is a cq
The numbd

8 Calib

Prepare th

neral

hdsorption tube after sampling of the odour chemical on a thermal-desorption GC, t
e gas concentration of the odour chemical. FID, FPD, or MS are available as the detector of

bthyl mercaptan and hydrogen sulfide, the absorbing solution after sampling by impir
easured by an ion chromatography.

ing without specimen

ntrol test which is performed following theZinstructions in 7.4 and 7.5 without a specin
r of tests shall be same as that for the testihg with specimen, i.e. three.

Fation

ree different concentration gases from the standard solution or master gas.

Measure the standard solutions or-gases using either thermal-desorption GC or ion chromatogra

Then, plot
is calculat
coefficient

ed from the concentration. More than three points of concentration are required and
of correlation shall*be higher than 0,99.

9 Test result

9.1 Calc

ulation of the concentration of the odour chemical

hen
GC.

ger

1en.

bhy.

the peak area data en a'graph against the inserted quantity of the odour chemical which

the

The peak a

rea value Irom a gas chromatography 1s obtained ror 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).

© ISO 2015 - All rights reserved
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9.2 Calculation of reduction rate for odour chemical

The odour reduction rate (ORR) % is calculated by the following formula based on the calculated
concentration in 9.1.

ORR=B_A

x100 (1)

where

ORR is the odour reduction rate, in percentage;

A is the average of the concentration of chemical testing with specimen;

B is the average of the concentration of chemical testing without specimen;

10|Test report
The following items are at least recorded in the test result.
a) |reference to this part of ISO 17299;

b) [any useful information for the samples such as kind, origim,'and designation of the sample (partial
specimen, if applicable);

c) |sampling procedure;
d) |testing condition used;
e) |individual chemical concentration data, average, and reduction rate;

f) |any deviation from this part of ISO 17299.

© IS0 2015 - All rights reserved 7
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Annex A
(informative)

Actual application of the thermal desorption GC-MS to the
measurement of indole, isovaleric acid, and nonenal

A1l Genleral

The analy
laboratorig
of the same
condition 3

nd the results are shown below as a reference.

ical instruments have the wide variety in the kind of type or specification arong
s, so the measurement conditions are unique to each instrument, even for the measureztent
odour chemicals. To make a convenience for users, the example of typical setof measure

the

ent

A.2 Analytical conditions for the thermal desorption GC-MS

Primary th

ermal desorption

Temperatulre of transfer line

Secondary
Secondary

Column

adsorption temperature

thermal desorption

Column temperature

Carrier gas
Split ratio

Ionization
Ionization
Detector m

Monitor io

a  Tenax TA

femperature

ode

n (m/2)

20 °Cto 60 °C per minute to 280<€ (10 min hold)
300 °C

- 40 °C (used the insert of‘Tenax TA®2

-40°Cto 12 °C pensecond, to 300 °C (5 min hold)
DB-5MS 30 m x\0,25 mm ID thickness of film 0,25 pum
40 °C to 300*°C, 10 °C per minute heating

He, 100)ml per minute

50:1

Electronic ionization (EI)

230°C

Selected Ion Monitoring (SIM)

117 for indole to the quantitative analysis, 90 for indole to
identify

®-3s an example of a suitable product available commercially. This information is given for the convenienfe of

users of this

See Figure

A.1 to Figure A9.

AOCUINENnt and does ot CONStItute all endorseiiceit oy 1ISU OI'tills proauct.
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ity
1

Intens

0 | | | | | T T | | | |
12 13 14 15 16 17 18 19 20 21 22 23
Time (min)

Figure A.1 — GC-MS-SIM Chromatogram of indole standard (21 ng)

15000000
y =23 337 x-93 686
r’=0,999 6

< 10000000
&
©
X
@
o}
[a®

5000000

| | | | | |

0
0 100 200 300 400 500 600
Indole (ng)

Figure A.2 — Calibration curve for Indole (6 ng~600 ng)

© IS0 2015 - All rights reserved 9
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80 000
y=10 097 x
2=0,9975
60 000
s
540 000 yd
s
(qv]
(«D}
[a
20000 /
O | | |
0 2 4 6

Indole (ng)

Figure A.3 — Calibration curve for indole (0,6 ng~6 ng)
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40 000
30000

20 000

Intensity

10 000

1 | | |
5 6 7 8 9 10 11 .12 13 14 15
Time (min)

Figure A.4 — GC-MS-SIM chromatogram<of isovaleric acid standard (55 ng)

40 000 000
ww=30767x-2E + 06
r’=0,999 5

< 30000006 /
5
4
8]
]
A~ 2©000 000

10 000 000

/
0/ T |
0 500 1000 1500

[sovaleric acid (ng)

Figure A.5 — Calibration curve for isovaleric acid (55 ng~1 100 ng)
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500 000
y=8968x-78467
?=0,9965
400 000 )
(g4}
= /
< 300000 /
(oW
200 000 )/
100 000 /
]
0 | |
20 40 60

Isovalericiacid (ng)

Figure A.6 — Calibration curve for isovaleric acid (14 ng~55 ng)
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[ntensity

0 = L I
11 12 13 14 15 16 17 18 19 20

Time (min)

Figure A.7 — GC-MS-SIM chromatogram of nonenal standard (47 ng)

6 000 000

y=12110x-303921
r=0,9970

4 000000

Peak area

2000000 /

I I
0 200 400 600
Nonenal (ng)

Figure A.8 — Calibration curve for nonenal (23 ng~470 ng)
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100 000
y=43149x- 11208
2 =09999
80 000 /
S
= /
7
< 60000 )
o /
40 000 /
20 000 /
0 . .
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Nonenal (ng)

Figure A.9 — Calibration curve for nonenal (5,2 ng~23 ng)
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Annex B
(informative)

Actual application of ion chromatography to the measurement of

hydrogen sulfide

B.

General

Theanalytical instruments have awide variety in the kind of type or specification amengthe laboratories,

so the measurement conditions are unique to each instrument, even for the measurement (
odour chemicals. To make a convenience for users, the example of a typical set ofmeasurement
and the results are shown below as a reference.

B.Z Analytical condition for Ion chromatography

Insrument DX-5002

Injection volume 500 ul

Floyv rate 1,5 ml/min

Eluent 2,5 mM NaC03/0,5mM NaHCO3

Colgimn IonPac®c AS 12Ab(4 thm x 200 mm)

Col]:mn temperature 30 °C

Detpctor Electric coiductivity detector

a
b

C

of th

See

Dionex, general ion chromatograph\with suppressor.
Dionex, anion-exchange column-for common inorganic anions and oxyhalides.
onPac®is an example of & suitable product available commercially. This information is given for the conven

is document and does hot constitute an endorsement by ISO of this product.”

Figure B.1 and Bigure B.2.
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Figure B.1 — Chromatogram of sulfate.ion standard solution (100 ng/ml)

© ISO 2015 - All rights reserved


https://standardsiso.com/api/?name=dc75b353aa54565004c30f45367cbeab

ISO 17299-4:2015(E)

0,15 /.
y=0,001 6x+0,0025

- ?=1,000 0
o
c 0,10 -
~
(qv]
Q
[l

0,05

0 ] ] ] ] ]
0 20 40 60 80 100

Sulfate (ng/ml)

Figure B:-2— Calibration curve for sulfate ion
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B.3 Hydrogen sulfide gas concentration

The formula which computes hydrogen sulfide gas concentration from sulfate ion concentration is
shown below.

Cg X M(HS) xV,
C(HZS) — ) M(SO4) B x I/ideal — G X I/abs <k (Bl)
Ves M(HS) 7V,
where

c(H2S)| isthe hydrogen sulfide concentration of residual gas, in pl/1;
M(HzS]) is the molecular weight of H;S, i.e 34,09;
M(SO4) is the molecular weight of SO4, i.e. 96,07;

Videal | is the volume of ideal gas per 1 mol;

Cs is the sulfate ion concentration in the absorbing solution, in ng/nh1l;

Vabs is the volume of the absorbing solutions (ml) = 20;

Ves is the volume of gas suction (1) = 2;

k ios‘ihe conversion factor (ng/1 -»ul/1) = (34,09/96,07) x (24,287/34,09) x 10-3 = 2,528 % 1

Volume per ideal gas 1 mol: 24,287 (1, 23,5 °C).

0,02 M KOK /0,1 % H03 solution is recommended as the absorbing solution.

0,2 1/min of the gas suction flow rate is recommended.

18 © IS0 2015 - All rights reserved
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