PDIECTS 62607-4-8:2020

Nanomanufacturing — Key control characteristics

Part 4-8: Nano-enabled electrical energy storage — Determination of

water content in electrode nanomaterials, .”arl Fischer method

bsi.


https://www.stdhive.com/standards/bs-pd-iec-ts-62607-4-82020-pdf/

PDIECTS 62607-4-8:2020

PUBLISHED DOCUMENT

National foreword
This Published Document is the UK implementation of
[ECTS 62607-4-8:2020.

The UK participation in its preparation was entrusted to Technical
Committee NTI/1, Nanotechnologies.

A list of organizations represented on this committee can be obtained on
request to its secretary.

This publication does not purport to include all the necessary prczisions
of a contract. Users are responsible for its correct application.

© The British Standards Institution 2020
Published by BSI Standards Limited 2020

ISBN 978 0 539 02443 2
ICS 07.030; 07.120

Compliance with a British Standard ca»10u confer immunity from
legal obligations.

This Published Document was publich 4 nnder the authority of the
Standards Policy and Strategy Ceinmitiee on 29 February 2020.

Amendments/corrigenda i-suud since publication

Date Te. 't af’ected



https://www.stdhive.com/standards/bs-pd-iec-ts-62607-4-82020-pdf/

PD IEC TS 62607-4-8:2020

IEC TS 62607-4-8

Edition 1.0 2020-02

TECHNICAL
SPECIFICATION

colour
inside

Nanomanufacturing — Key control characteristics ™~
Part 4-8: Nano-enabled electrical energy storage . Petermination of water
content in electrode nanomaterials, Karl Fisci>er method

NTEZNATIONAL
ELZCTROTECHNICAL
COMMISSION

ICS 07.030; 07.120 ISBN 978-2-8322-7813-0

Warning! Make sure that you obtained this publication from an authorized distributor.

® Registered trademark of the International Electrotechnical Commission


https://www.stdhive.com/standards/bs-pd-iec-ts-62607-4-82020-pdf/

PDIECTS 62607-4-8:2020

-2 - IEC TS 62607-4-8:2020 © IEC 2020

CONTENTS
O T T 1 I PP 4
LN I 2 1 1 L O 1 PN 6
1 ST e o] o 1Y OO PRPRN 7
2 NOrMative referENCES .. o 7
3 Terms and definitioNs ... 7
4 T 1071 o= PP 8
5 LSF= Yo 1= o) £ P ¢
5.1 Coulometric Karl Fischer reagent ... ... e 9
5.2 Methanol (ANNYATOUS) ...t e °
5.3 LOF= 1 T=] o - 1= PSP PN P 9
54 Water standard for Karl Fischer coulometric titration..........................i0 . 9
T N o o - 1 = (U3 PR S 9
6.1 Karl Fischer coulometric titration apparatus ...............c..cooooani. N 9
6.2 EVAPOrator . .o 9
6.3 Analytical balanCe ... 10
6.4 SaAMPIE CONTAINET ... e e 10
6.5 MiCrO-SYIINGE e e 10
6.6 Dew-point hygrometer. ... ... e 10
7  Sample handling and sampling ..o 10
7.1 Sample handling ...........oooiiiiiii R S 10
7.2 SaAMPIING e e 11
8 PrOCEAUIE . ..o e 11
8.1 MaiNtENANCE ... e e 11
8.1.1 Reagent Change ... i e 11
8.1.2 ClEANTING .t T e 11
8.1.3 Calibration ... 11
8.2 M EaSUIEM Nt S O DS ... i e e 11
8.3 Water content of tha sataple ..o 12
9 Precision ................ B ¥ A S PP RRPRPRPP 13
9.1 (=Y o L-Y = | P PPN 13
9.2 R P Eatal LY . e e 13
9.3 REPIOAUCTDI Y e 13
O 1= Y= A0 =Y o ol o 13
Annex A (INrmative) Case STUAY ... 14
A1 LCT=Y o L=Y - | PPN 14
N2 L= = T =Y o £ 14
A2.1 Coulometric Karl Fischer reagent.........ccooiuiiiiiiiiii e 14
A.2.2 Methanol (ANNYArOUS) . ... 14
A.2.3 (2215 FT=Y S0 - 1 PP 14
A2.4 Water standard for Karl Fischer coulometric titration............................... 14
A.3 N o o 1= 1 =1 (U< 14
A.3.1 Karl Fischer coulometric titration apparatus ... 14
A.3.2 Y= o T ] =1 (] o 14
A.3.3 Analytical balanCe ... 14
A3.4 Sample CoONtaiNer. .. . e 14

A.3.5 o o T3V 1 T 1= S 14


https://www.stdhive.com/standards/bs-pd-iec-ts-62607-4-82020-pdf/

PDIEC TS 62607-4-8:2020

IEC TS 62607-4-8:2020 © IEC 2020 -3-
A.3.6 Dew-point MY grometer. . ... 15
A.4 S aAMIP I NG e e 15
A5 MeEaSUrEM Nt S DS i 15
A.6 TSt TS U S e e 15
BB O G AP Y . e 17
Figure 1 — Example of Karl Fischer coulometric titration apparatus and evaporator............... 10
Figure A.1 — Sample CONtAINEI ... ... e 15
Table 1 — Sample mass against water to be determined...............coooiiiiiiiii N

Table A.1 — Test data of water content in sample A ... 1o


https://www.stdhive.com/standards/bs-pd-iec-ts-62607-4-82020-pdf/

PDIECTS 62607-4-8:2020

-4 - IEC TS 62607-4-8:2020 © |IEC 2020

INTERNATIONAL ELECTROTECHNICAL COMMISSION

NANOMANUFACTURING -
KEY CONTROL CHARACTERISTICS -

Part 4-8: Nano-enabled electrical energy storage — Determination of
water content in electrode nanomaterials, Karl Fischer method

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardiz:tio. con. >rising
all national electrotechnical committees (IEC National Committees). The object of IEC ‘s tc r.omote
international co-operation on all questions concerning standardization in the electrical and electrc ~ic fields. To
this end and in addition to other activities, IEC publishes International Standards, Techrical Specifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter rei>red to as “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National C>r mittee interested
in the subject dealt with may participate in this preparatory work. International, ¢>vernr ental and non-
governmental organizations liaising with the IEC also participate in this preparatior . IE\. coiiaborates closely
with the International Organization for Standardization (ISO) in accordan~e w:i.» cc..ditions determined by
agreement between the two organizations.

2) The formal decisions or agreements of IEC on technical matters express, 1s nearly as possible, an international
consensus of opinion on the relevant subjects since each technica. ccmmittee has representation from all
interested IEC National Committees.

3) IEC Publications have the form of recommendations for intemnatic nal ¢se and are accepted by IEC National
Committees in that sense. While all reasonable efforts are.ma.'e tc ~iisure that the technical content of IEC
Publications is accurate, IEC cannot be held responsible .>r ti = way in which they are used or for any
misinterpretation by any end user.

4) In order to promote international uniformity, IEC Natior.»| C,mmittees undertake to apply IEC Publications
transparently to the maximum extent possible in their nauonal and regional publications. Any divergence
between any IEC Publication and the correspondirg national or regional publication shall be clearly indicated in
the latter.

5) IEC itself does not provide any attestation <f confu.mity. Independent certification bodies provide conformity
assessment services and, in some areas, «>ces” to IEC marks of conformity. IEC is not responsible for any
services carried out by independent <ertif c~.uon bodies.

6) All users should ensure that they ha:e 1. e latest edition of this publication.

7) No liability shall attach to IEC oi its \'irectors, employees, servants or agents including individual experts and
members of its technical comri..res cad IEC National Committees for any personal injury, property damage or
other damage of any nature v.atsoever, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of.'he :t*ication, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

8) Attention is drawn t~ the rormative references cited in this publication. Use of the referenced publications is
indispensable for the v >rrct application of this publication.

9) Attention is d avn to the possibility that some of the elements of this IEC Publication may be the subject of
patent rights. 'EC _hall not be held responsible for identifying any or all such patent rights.

The main tack of IEC technical committees is to prepare International Standards. In
excenpticaal circumstances, a technical committee may propose the publication of a Technical
Spucitice ion when

e the required support cannot be obtained for the publication of an International Standard,
despite repeated efforts, or

e the subject is still under technical development or where, for any other reason, there is the
future but no immediate possibility of an agreement on an International Standard.

Technical Specifications are subject to review within three years of publication to decide
whether they can be transformed into International Standards.

IEC TS 62607-4-8, which is a Technical Specification, has been prepared by IEC technical
committee 113: Nanotechnology for electrotechnical products and systems.
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The text of this Technical Specification is based on the following documents:

DTS Report on voting
113/491/DTS 113/515/RVDTS

Full information on the voting for the approval of this Technical Specification can be found in
the report on voting indicated in the above table.

This document has been drafted in accordance with the ISO/IEC Directives, Part 2.

A list of all parts in the IEC 62607 series, published under the general ‘itle
Nanomanufacturing — Key control characteristics, can be found on the IEC website.

The committee has decided that the contents of this publication will remain unctanger. until
the stability date indicated on the IEC website under "http://webstore.iec.ch" ii. the data
related to the specific publication. At this date, the publication will be

e reconfirmed,

e withdrawn,

e replaced by a revised edition, or

e amended.

IMPORTANT - The 'colour inside’ logo on the caver page of this publication indicates
that it contains colours which are cons derad to be useful for the correct
understanding of its contents. Users should .:refore print this document using a
colour printer.
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INTRODUCTION

Nano-enabled electrical energy storage has been applied in many fields such as portable
electronics, electric vehicles and energy storage systems. With continuous rapid development
in these applications, nano-enabled electrical energy storage with high performance is in
demand. The main properties of the electrical energy storage device are determined by its
electrode nanomaterials.

The water content for electrode nanomaterials is one of the important characteristics to be
determined as a quality control test. Water can affect electrical performance, cycling
performance and safety performance of nano-enabled electrical energy storage devices
[117, [2]. A high amount of water from electrode materials has a critical influence on “oth
active materials and battery cells [3], and might affect performance or safety characteris:ics.

Several methods are available for the determination of water content. Karl Ficche: tit ation
method is a direct method that is suitable for testing water in gas, liquid and soid samples.
The method is useful for low water content levels (< 1 %). Especially, Karl Fischer coulometric
titration method is an absolute method which can determine the water. coatent from the
quantity of electricity consumed during the test. It can detect trace levels of 1. e water (ppm
level), which cannot be detected with normal drying or gravimetric meti ods ' Th: Karl Fischer
coulometric titration method is capable of distinguishing water levels‘ac lov."as 0,0001 %.

At present, there are 21 International Standards and/or Techrical Specifications mentioning
the Karl Fischer method to measure water content, of whici. '.use the volumetric titration
method, and 5 use the coulometric titration method. T'ie acsuracy and resolution of the
volumetric method is not appropriate for electrode nancma erials, whose water content is
lower than 1 %. The sampling and measurement co.tro's of the current coulometric method
standards are not appropriate for electrode nanciaatcrials, which have highly hygroscopic
characteristics. Therefore, the present standards . re 1 ot suitable for electrode nanomaterials.
This document, considering a sample’s characteristic, will help to determine the water content
of the electrode nanomaterials in a short ‘ime_with high accuracy, and will be helpful for
quality control in laboratories and industrici.nmanuacturers.

This standardized method is interdad for use in comparing the characteristics of raw
materials [e.g. lithium cobalt oxide ‘LLC 2, lithium nickel cobalt aluminium oxide (NCA), lithium
nickel cobalt manganese oxide (NTM), and lithium iron phosphate (LFP)] without any
additives [e.g. carbon nanoma.cnials like carbon black (CB), carbon nanotubes or fibres] or
organic binder [e.g. polyviryliuene difluoride (PVDF) or styrene-butadiene rubber (SBR)], their
selection process and as a Jality control method for the fully formulated electrode material,
not for evaluating the =2lectrode in end products.

1 Numbers in square brackets refer to the Bibliography.
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NANOMANUFACTURING -
KEY CONTROL CHARACTERISTICS -

Part 4-8: Nano-enabled electrical energy storage — Determination of
water content in electrode nanomaterials, Karl Fischer method

1 Scope

This part of IEC 62607, which is a Technical Specification, specifies a test method 1or 102
determination of water content in electrode nanomaterials for nano-enabled electricai encrgy
storage devices, using the Karl Fischer coulometric titration method.

This document includes:

— recommendations for sample preparation,

— outlines of the experimental procedures used to measure elcectrode nanomaterial
properties, and

— methods of interpretation of results and discussion of data analysi..
NOTE This method has precision as low as 0,0001 %. The best applicable > eacdre range is 0,01 % to 1 %.

This document is not applicable for samples that can rract w th the main components of Karl
Fischer reagent and produce water, or samples that can i ~act with iodine or iodide ion.

2 Normative references

The following documents are referred to . e text in such a way that some or all of their
content constitutes requirements of this.cocument. For dated references, only the edition
cited applies. For undated reference(, *e latest edition of the referenced document (including
any amendments) applies.

ISO 760, Determination of w=ter - Karl Fischer method (General method)

ISO 12492, Rubber, raw - Determination of water content by Karl Fischer method

3 Terms and defii itions
For the purposcs of this document, the following terms and definitions apply.

ISO ~nd IEC maintain terminological databases for use in standardization at the following
aduresse.:

» ZC Electropedia: available at http://www.electropedia.org/

e |SO Online browsing platform: available at http://www.iso.org/obp

3.1
nanoscale
length range approximately from 1 nm to 100 nm

Note 1 to entry: Properties that are not extrapolations from larger sizes are predominantly exhibited in this length
range.

[SOURCE: ISO/TS 80004-1:2015 [4], 2.1]
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