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(ISO/DIS 5533 : Quantification of carbon fibre constituent element — Elemental analyser method &3 U-8)

Textiles — Quantification of carbon fibre constituent element
— Elemental analyser method~

.1 Scopes
Th quantitati carbon fibre
and its textile by an elemental analyser..
This test document is applicable to textiles of all kinds and in all forms. .
»2 Normative references~
There are
+3 Terms and definitions~
For the purposes of this document, the following terms and definitions apply..
150 and [EC maintain ical databases for use in ization at the
— 150 Online browsing platform: available at https://www.iso org/obp..
— IEC lable at https://; org/
3.1,
polyacrylonitrile.
PAN.
synthetic, semicrystalline organic polymer resin for carbon fibre production.
.4 Principle’
‘The carbon fibre elements are ined with the method by using an

elemental analyser (EA). Al types of textiles and textile product or samples including PAN-based
carbon fibre are cmdued each element in a carbon fibre by dynamic flash combination method in a
high purity oxygen environment, separated on gas chromatography column, and analysed using a
thermal conductive detector (TCD). When the tin boat with umpxeudmpped |nhthzreamr.ﬂu
oxygen environment triggers a strong ic reaction. m
1200 *C. causing the sample to be combusted. The combustion products are umvzyai

reactor, where oxidation is completed. Nitrogen oxides and sulfir trioxide are reduced to elanenk:l
nitrogen and sulfur dioxide and oxygen excess n retained. The gas mixture containing N, CO,. H:0
and 0, flows into th place. Eluted gases are sent
to the TCD where electrical signals processed by the EA software provide percentages of nitrogen.
carbon, hydrogen. and sulfur contained in the sample. .

+5 Reagents and materials-

Unless otherwise specified. analytical grade chemicals shall be used...
5.1 Toluene, CAS No. 108-88-3.

674 Tin boat, witha d.ubtype holder in which a pretreated sample of carbon fibre is located. for
the EA measurement..

NOTE — any unavoidable deposit of dust should be regularly removed. .
7 Preparation of test specimen~
7.1 If the test specimen is yarns, unravel the fibres and cut them to about 50 mm £ 5 om in length. .

7.2 Ifthe test specimen is all kinds of fabrics, cut the specimen pieces with 50 mm x (50 mm + 5 mm).
In case of pand wefty: rd
from two different phnu of each direction..

In case of knitted and non-woven fabric, unravel yarns in order to get couple(s) of representative
yarns from vertical and horizontal direction.,

Fabrics or yarns may contai ke this into
7.3 Desizing”

Put test specimen obtained by (7.1) and (72) in a vial (6.1). Add 20 m] of toluene (5.1). If the test
specimen is not sufficiently immersed in the solvent, add more solvent. Close the vial tightly and
extract the test specimen at (60 £ 5) °C for (60 + 5) min in an ultrasonic bath. Cool down to room
temperature to less than 27 °C..

After desizing test specimens shall be dried at B0 °C for 5 hin @ vacuum oven (6.5) and kept in the
desiccator (62)..

Do not touch the specimen with bare hands during drying and mass measurements..

B ive yarns

7.4 Drying”
‘The vial (6.1) and tin boat (6.7.4) dry at 105 °C to 110 °C for 4 h to 16 h in oven (6.7.3) to a constant
mass.

After Drying, cool them in the desiceator (6.2)...
Do not touch th with bare kands during mass
7.5 Cutting

Unravel the test specimen and cut them to about 10 mm. Cut this specimen to 1 mm or less and take
1mgto 2 mg of specimen..

8. Test procedure
¢

8.1 Preparation of dosing test specimen+!

L8111 imen into pieces and

.B.12 Balance zero adjustment before weighing the tin boat (6.74)..
B.13 The dosingtest specimen is placed in a tin boat and weight using analytical balances (6.6). .
Do not touch the dosing test specimen with bare hands during drying and mass measurements.

8.2 Procedure.

821 Prepar ng

822 The weihed dosingtet specimen it tn boat 8. tinboattob
2l analyser..

‘The above measurement should be repeated at least five times from five different doses obtained
from the test specimen..

‘The experimentl parameters such as the amount of 2 sample, flow rates of carrier gases, etc. are
described in Annex A in details..
823 Summarize, edit. and analyse results.

. 9. Calculations and display results~

Electrical signal data converted by the software in the TCD give information on the amount (%) of
carbon. hydrogen and nitrogen in the sample.

The quantification of the element that has been analysed is determined by comparing the values
obtained from the analysis of test specimen with the analysis of the use of a reference factor

according to Formula (1): .
K = (A5 = AB)/((T x W)/100) (1)
where.
. e Average K-Factor,
. A= peak area orintegral of standard material .
. AB=. peak area orintegral of blank.
. T= i f d material, in % -
. W ‘mass of standard material in g

‘The calculation of the percentage of element (3) is given by Formula (2):
Ga = ((AV - AB)/K)/W x 100 (2).

Where.
= Calculated % of element.
K= Average K-Factor.

. AU, peak area or integral of the unknown.

~. aB=. peak area or integral of the blank.

. we mass of the unknown. in ..

Test results shallbe calculated up to two decimal places and end at one decimal place...
+10 Test report-

Th th

) this d t Le. I

b) details of test specimen to be tested:,

©) details of the testing conditions such as atmosphere, temperature, combustion condition if
necessary, eics.

d) detalls of the testing results (each measure from 5 times measurements and their average with
standard deviation)

€] details of any deviation from the specified procedures
f)  details of any unusual features observed: .
) the date of the test..
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NC's| number.| Subcisuse. | FigureTable.| comment™ secretariat,
7
IR32- ¢ o ° e It is better o wite the clauses (lause 7 o 8) lke |7 Preparation of test specimens Agreed
001e - this (see ISOIEC Directives, Part 22021, 18.4)._. 7.1.1 changed 7.1/
o &g remove the Etie of 8.3 10 8.8, and write them | 8 Desizing the test specimens T126h 720
asa “procedure’ without it (except = anged 72.
8.5, which shall be written as 2 subciause of 9 Procedures 8.3 moved 7.3.¢
“desizing the test specimens”) . ¢ 8.4 moved 7.3+
10 Caiculations and expression of test results+ 85moved 7.4+
8.6 moved 7.4+
8.7 moved 7.5.¢
Deleted 8.8 by IR22-027.¢
89 moved8.1.¢
89.1moved 811
892 moved 8.1.2+
8.9.3 moved 8.1.3¢
8.10 moved 82+
8.10.1 moved 82.1.¢
8.102moved 822.¢
8.10.3 moved 8230
IR33- |& v Formula () |tee e Wunk mass of the unknown, in g¢ Agreed
002¢ ° W = weight of the unknowm,
El ingo
IR1- [e 10 B tee ° i pecifies Agreede
003 o o byan|This a
° elemental znatyzer.s quantitatve measurement of
chemical constituent
| This document is applicable 1o textiles of all kinds and | elements on carbon m by
kb & an elements! analyser.
This test document is
applicable to textles of ali
kinds and in al forms. &
—o0de 31 B Edo The definion must be able 10 feplace the (e in S| See Word file with Hagkchanges® Agreeds
P o context. Do not use articles at the beginning and i
punctuations in the ends Polvacyoinitnie
e PAN
L4121 Line Clause Paragraph/s Typeof Comments , FProposed chanpe Observations of the
NC*.| number.| Subclausg. | FigureTable,| comment'” secretarist,
-
synthetc, semiciystaline,
organic potymer fesin for
carbon fibre production.e
IR2- (10 4w B ga° B mmmmmmﬂmmmu are Agreeds
005+ ° Getermined with the quantification method by USINg | The carbon constituent
° 0 Slemental anslyzer (EA) © elements mma%temm
with the quant
method by using
elemental analyzer (EA).©
IR3- o 51¢ 0 P See ISONEC Directives, Part 2: 2021, 18.4, Warning. The safety precautions for the harmful Agreedv
006+ v EXAMPLE 2.0 reagent ind, and shall | SAFETY PRECAUTIONS —
o s be taken during use. ¥ The satety precautons for
e harmtul effects
vaaqtm shall be bome in
mind, and shall be taken
during use.»
IR&- [@ 520 0 ) write ke 5.1.0 5.2 Helium, with 2 minimum purity of 95,993 % used 25 | Agreed.o/
007¢ o carrier gas.s Helium, with a minimum
@ ° MY of 99,999 % used as
IR5- |» 530 B 980 Wite ke 5.1.0 5.3 Oxygen, with & minimum purity of 99,099 %, used a5 Agreed .«
008 5 2n cxidation gas.+’ Oxygen, vith a minimum
o » purity of 99,999 % usedas
an
IR [ 6 B teo See ISONIEC Directives, Part 2: 2021, 18.5.4, 6-1Vial, with a capacity of approximately 25 ml.+ Agreed.’
009 L EXAMPLE. ¢ . - . |6.6 Anaiytical batance, win a
e Also the analytcal balance is not only used for 62 Desiccator, conining desiccant {sfica gel, Gum | 1o5ohtion of at least 0,01
standard materials chioride anfydride, calcium sulfate anhydride) todry [ mg ¢/
Solvent and cool down 1o test specimens.« v
. 6.7.1 Oxidation reactor, GC
s of | column and adsorpion trap,
approximately 5 ml 2nd 10 ml.¢ the equipment shall
instalied and used according
64 to the manual provided by
% ir manufacturer. All the
by 2 frequency of 40 kHL. el et gl
a test specimen shall be
Clause/ Paragraph/s Typeof Comments., Proposed change s Cbservations of the
Ssbclagsg. | Figere/Table,| comment' secretadiat,
6.5 Vacuum oven, capable 1o dry test speamens at least| made Of matenals which are |.
atso'ce resistant to the sample and
do not generate any
6.6 Analytical balance, vith  resolution of at lest 0,01 .,ﬂ eucal hange.
mge
6.7.3 TCD detector, vith gas
6.7 Bemental analyzer equipmente mh de!
6.7.1 Odation reactor, 6C column, and sdscrption [Separstonaioand
trap, shall be instalied and used eccording to the be optimzed so that the
manual provided by their manufacturer. All the parts | signal (peak area) utiized in
the material amount «
generate any chemical change. ¢
6.7.4 Tin boat, with a disc-
6.7.2 TCD detector, with gas supply for the detector, WW""M:"
Y | b s located for the EA
that )
material amount ¢
6.7.3 Oven, czpableto dry at (105 £ 5] °C+*
6.7.4Tin boat, with a disc-type holder in whicha
pretreated sample of carbon fidrg ks located for the EA
measurement+
R7- |o 6.7.40 o ge B 'NOTE — Any unavoidable depasit of Gust must be Agreed.
o1oe v regularty removed © NOTE— any unavoidable
° o deposit of ust should be
reguiarly removed «
IR3- o 70 B tew The number of test specimens sha be ¢ Agreed.s
oftw ° determined o 8220
* The above measurement
shouid be repeated at least
five times from five cifferent
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Timeline

Reyistration date Timeftame Time since registration In stage

2020-09-29 36 months 33 months 50.20
for 0 day

Qe reparation of the draft { Enquiry
i
Q) =
] i) i) i 8 e @a @ W wE @
2021 | 2022

Stage @

Stage Version Description Edit draft Target date Limitdate Started Status
10.00 1 Proposal for new project registered 2020-06-22 - Closed
10.20 1 New project ballot initiated 2020-06-23 2020-06-23 Closed
10.60 1 Close of voting 2020-09-16 2020-09-16 Closed
10.99 1 New project approved 2020-09-29 Closed
20.00 1 New project registered in TC/SC work programme 2021-11-24  Closed
30.00 1 Committee draft (CD) registered 2021-10-01 2022-03-30 Closed
30.99 1 CD approved for registration as DIS 2022-10-03 Closed
40.00 1 DIS registered 2022-08-01 2022-08-29 2022-10-03 Closed
40.20 1 DIS ballot initiated 2022-12-05 2022-12-05 Closed
40.60 1 Close of voting 2023-02-27 2023-02-28 Closed
40.89 1 Full report : DIS appi for regi as FDIS 2023-06-13 Closed
50.00 1 Final text received or FDIS registered for formal approval 2023-06-19 2023-06-15 = Closed
50.20 1 Proof sent to iat or FDIS ballot initi 2 months =4 2023-07-19 2023-07-19 Current
50.60 1 Close of voting -~ Proof retumned by Secretariat 2023-09-13 Awaiting |

|
60.00 1 International Standard under publication Awaiting |
60.60 1 International Standard published 2023-10-03  2023-09-29@ Awaiting i
T
i £={ @ )] SO Electronic balloting portal
NP Baliot events
Dear Mr Hisashi Tazawa,
You ere informed of the following beliot-related events.
See here for more detailed informstion on what to do
Opened ballot(s)
Project reference Committse Exemel  Type Due dets
ISOFDIS 5533 1ISOTC 38 FDIS  English title: Texties — 2023-05-13
Quantiicaion of carbon fibre
B«n.nﬂlmlysun:mod
French tige Texties —
Quantiicaon des ééments
consthutis des fibres de
— Méthode de
Tenalyseur Siémentaire

* F71A1eH(Meeting Report HH Y =)
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1. Meeting Location
The venue for the meetings are:
1. Hotel Peyto Samseong (Only for CAG meeting on Oct. 29)

- 9Teheran-ro 87-gil, Gangnam-gu, Seoul

2. Textile Center Conference Hall (Meetings from Oct.30 to Nov.3)
- 944-31 Daechi-dong, Gangnam-gu, Seoul

- MRME (##center) ME2A| ZH T CHX|S 994-31 (HIB|2H2 518)

5-minute walk from “Hotel Peyto Samseong” to “Textile Center”

Date Time Meeting Room

Hotel Peyto Samseong,
Peyto Hall (B1F)

AM 09:00 ~ PM 12:00 TC38/WG33 '

AM 09:00 ~ PM 12:00 SC24/5G2

Oct. 29 PM 15:00 ~ PM17:00 TC38/CAG

Textile Center Conference Hall,

Oct.31 | PM13:00~PM 15:00 | TC38/WG23 Room C1 (2F)

PM 15:30 ~PM 18:00 | TC38/WG30

AM 09:00 ~ PM 12:00 sc1 Textile Center Conference Hall,
s Room C1+C2 (2F
PM 13:00 ~ PM 17:00 SC2 oom C1+C2 (2F)
e e SC23 Textile Center Conference Hall,
Nov. 02 Room C1+C2 (2F)
PM 13:00 ~ PM 17:00 sC24
Nov. 03 Sl 0500 ™ bl 120 1638 Textile Center Conference Hall,
' PM 13:00 ~ PM 17:00 TC38 Roomn C1+C2 (2F)

*This schedule may be changed by request from Committee manager



