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INTERNATIONAL ELECTROTECHNICAL COMMISSION 

____________ 

 
Nanomanufacturing - Key control characteristics -  

Part 4-9: Nano-enabled energy storage - Electrochemical characteristics 
of carbon nanomaterial for the electrodes of electric double-layer 

capacitors: Coin cell preparation 
 

FOREWORD 
1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising 

all national electrotechnical committees (IEC National Committees). The object of IEC is to promote international 
co-operation on all questions concerning standardization in the electrical and electronic fields. To this end and 
in addition to other activities, IEC publishes International Standards, Technical Specifications, Technical Reports, 
Publicly Available Specifications (PAS) and Guides (hereafter referred to as "IEC Publication(s)"). Their 
preparation is entrusted to technical committees; any IEC National Committee interested in the subject dealt with 
may participate in this preparatory work. International, governmental and non-governmental organizations liaising 
with the IEC also participate in this preparation. IEC collaborates closely with the International Organization for 
Standardization (ISO) in accordance with conditions determined by agreement between the two organizations. 

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

3) IEC Publications have the form of recommendations for international use and are accepted by IEC National 
Committees in that sense. While all reasonable efforts are made to ensure that the technical content of IEC 
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for any 
misinterpretation by any end user. 

4) In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications 
transparently to the maximum extent possible in their national and regional publications. Any divergence between 
any IEC Publication and the corresponding national or regional publication shall be clearly indicated in the latter. 

5) IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity 
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any 
services carried out by independent certification bodies. 

6) All users should ensure that they have the latest edition of this publication. 

7) No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and 
members of its technical committees and IEC National Committees for any personal injury, property damage or 
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and 
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC 
Publications. 

8) Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is 
indispensable for the correct application of this publication. 

9) IEC draws attention to the possibility that the implementation of this document may involve the use of (a) 
patent(s). IEC takes no position concerning the evidence, validity or applicability of any claimed patent rights in 
respect thereof. As of the date of publication of this document, IEC had not received notice of (a) patent(s), which 
may be required to implement this document. However, implementers are cautioned that this may not represent 
the latest information, which may be obtained from the patent database available at https://patents.iec.ch. IEC 
shall not be held responsible for identifying any or all such patent rights. 

IEC TS 62607-4-9 has been prepared by IEC technical committee 113: Nanotechnology for 
electrotechnical products and systems. It is a Technical Specification. 

The text of this Technical Specification is based on the following documents: 

Draft Report on voting 

113/960/DTS 113/984/RVDTS 

 
Full information on the voting for its approval can be found in the report on voting indicated in 
the above table. 

The language used for the development of this Technical Specification is English. 
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This document was drafted in accordance with ISO/IEC Directives, Part 2, and developed in 
accordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, available 
at www.iec.ch/members_experts/refdocs. The main document types developed by IEC are 
described in greater detail at www.iec.ch/publications. 

A list of all parts of the IEC TS 62607 series, published under the general title 
Nanomanufacturing - Key control characteristics, can be found on the IEC website. 

The committee has decided that the contents of this document will remain unchanged until the 
stability date indicated on the IEC website under webstore.iec.ch in the data related to the 
specific document. At this date, the document will be 

– reconfirmed, 
– withdrawn, or 
– revised. 
  

https://www.iec.ch/members_experts/refdocs
https://www.iec.ch/publications
https://webstore.iec.ch/?ref=menu
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INTRODUCTION 

Electrochemical capacitors are widely used in electric vehicles, high-speed trains, aviation, 
photovoltaics, wind power and electronics, due to their ultra-fast charge/discharge capability, 
long cycle life, wide working temperature range, high safety and reliability and low maintenance 
costs. 

Electric double-layer capacitors (EDLCs) are a type of electrochemical capacitors. The 
mechanism of energy storage for EDLCs relies on reversible ion adsorption at the active 
material-electrolyte interface. Therefore, materials with large specific surface area – such as 
nanoporous carbon materials – are commonly employed as active materials in EDLCs. 
Additionally, to improve the electrode conductivity, high-conductivity materials (e.g. carbon 
black, graphene, and carbon nanotubes/CNTs) serve as conductive agents in EDLCs. Thus, 
carbon nanomaterials play an irreplaceable and critical role in EDLCs, directly determining their 
electrochemical performance. 

The electrochemical performance of carbon nanomaterials for EDLCs requires proper 
electrochemical characterization. Prior to such measurements, the carbon nanomaterials will 
be pre-assembled into devices such as coin cells, three-electrode cells, or cylindrical 
cells. Coin-cell-based characterization offers advantages including low cost, versatility, and 
high efficiency, making it widely used in both academic and industrial settings. 

The assembly process of a coin-cell EDLC is time-consuming and complex, which typically 
involves electrode slurry preparation, slurry coating onto current collectors, electrode rolling, 
cutting the rolled electrodes into multiple electrode discs, and final EDLC assembly. Each step 
contains numerous factors that can exert a significant impact on the accuracy of subsequent 
electrochemical performance characterization of the materials. Therefore, standardizing the 
coin-cell preparation process is an essential prerequisite for achieving accurate, highly 
reproducible, and repeatable electrochemical performance determination. 

This document introduces a standard method and process to assemble the coin-cell EDLCs of 
carbon nanomaterials. 
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1 Scope 

This part of IEC TS 62607 establishes a standardized method for assembling  

– coin-cell EDLCs 

in order to characterize the electrochemical key control characteristic of carbon nanomaterials.  

The coin-cell EDLC is fabricated through sequential steps: electrode slurry preparation (mixing), 
coating, rolling, cutting, weighing, and final assembly. 

– The document specifies the assembly process and data recording. 
– The document is applicable for carbon nanomaterials used in EDLC as active material or 

conductive agents, such as nanoporous activated carbon, carbon aerogel, carbon nanotube, 
carbon black, graphene, nano graphite sheet, vapour-grown carbon fibre and so on. 

– Typical application areas of this method are research, manufacturer and downstream user 
to guide material processing and quality control. 

2 Normative references 

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

IEC TS 62565-5-1:2023, Nanomanufacturing - Product specifications - Part 5-1: Nanoporous 
activated carbon - Blank detail specification: Electrochemical capacitors 
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