
 

 

© ISO 2023 – All rights reserved 

 

 

 

ISO/DTS 10689:2023(E) 

ISO TC 229/SC/WG 5 

Secretariat: BSI 

Nanotechnologies — Superhydrophobic surfaces and coatings: Characteristics and performance 
assessment 

Nanotechnologies — Surfaces et revêtements superhydrophobiques : caractéristiques et évaluation de la 
performance 

 

iTeh STANDARD PREVIEW
(standards.iteh.ai)

ISO/DTS 10689
https://standards.iteh.ai/catalog/standards/sist/703bb02f-37a5-40ed-8483-777f6eb4f2e3/iso-

dts-10689



 

 

ISO/DTS 10689:First edition 

Date: 2023(E)-04-11 

iTeh STANDARD PREVIEW
(standards.iteh.ai)

ISO/DTS 10689
https://standards.iteh.ai/catalog/standards/sist/703bb02f-37a5-40ed-8483-777f6eb4f2e3/iso-

dts-10689



iv © ISO 2023 – All rights reserved 

 

 

© ISO /DTS 10689:2023(E), Published in Switzerland 

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or 
utilized otherwise in any form or by any means, electronic or mechanical, including photocopying, 
or posting on the internet or an intranet, without prior written permission. Permission can be 
requested from either ISO at the address below or ISO’s member body in the country of the 
requester. 

ISO copyright office 

Ch. de Blandonnet 8 • CP 401 

CH-1214 Vernier, Geneva, Switzerland 

Tel. + 41 22 749 01 11 

Fax + 41 22 749 09 47 

copyright@iso.org 

www.iso.org 

iTeh STANDARD PREVIEW
(standards.iteh.ai)

ISO/DTS 10689
https://standards.iteh.ai/catalog/standards/sist/703bb02f-37a5-40ed-8483-777f6eb4f2e3/iso-

dts-10689

http://www.iso.org/


 

 

Contents 

Contents            Page 

 

Foreword ............................................................................................................................................................................ 7 

Introduction ....................................................................................................................................................................... 9 

1 Scope ...................................................................................................................................................................... 1 

2 Normative references ...................................................................................................................................... 1 

3 Terms and definitions ...................................................................................................................................... 2 

4 Characteristics and measurement methods ............................................................................................ 7 

4.1 General .................................................................................................................................................... 7 

4.2 Test piece ................................................................................................................................................ 7 

4.3 Pre-treatment of the test piece ....................................................................................................... 8 

4.4 Contact angle measurement — Dynamic method .................................................................... 8 

4.4.1 Advancing angle ............................................................................................................. 8 

4.4.2 Receding angle ............................................................................................................... 8 

4.4.3 Contact angle hysteresis ................................................................................................. 8 

4.5 Wettability regions ............................................................................................................................. 8 

5 Procedure .......................................................................................................................................................... 11 

5.1 General ................................................................................................................................................. 11 

5.2 Mechanical stress methods ........................................................................................................... 12 

5.2.1 Water impacting test ..................................................................................................... 12 

5.2.2 Wear resistance tests .................................................................................................... 13 

5.3 Determination of resistance to solar radiation and weathering .................................... 16 

5.3.1 General ......................................................................................................................... 16 

5.3.2 Specimen preparation and conditioning ........................................................................ 16 

5.3.3 Procedure ..................................................................................................................... 17 

5.3.4 Test report .................................................................................................................... 17 

5.4 Determination of resistance to liquids ..................................................................................... 17 

5.4.1 General ......................................................................................................................... 17 

5.4.2 Preparation ................................................................................................................... 18 

5.4.3 Procedure ..................................................................................................................... 18 

iTeh STANDARD PREVIEW
(standards.iteh.ai)

ISO/DTS 10689
https://standards.iteh.ai/catalog/standards/sist/703bb02f-37a5-40ed-8483-777f6eb4f2e3/iso-

dts-10689



iv © ISO 2023 – All rights reserved 

 

 

5.4.4 Test report .................................................................................................................... 18 

5.5 Thermal cycling test ........................................................................................................................ 18 

5.5.1 General ......................................................................................................................... 18 

5.5.2 Procedure ..................................................................................................................... 19 

5.5.3 Test report .................................................................................................................... 19 

Annex A (Informative)  Superhydrophobic surfaces and coatings ............................................................. 21 

Annex B (Informative)  Recommended standard test methods .................................................................. 25 

Bibliography ................................................................................................................................................................... 26 

 

  

iTeh STANDARD PREVIEW
(standards.iteh.ai)

ISO/DTS 10689
https://standards.iteh.ai/catalog/standards/sist/703bb02f-37a5-40ed-8483-777f6eb4f2e3/iso-

dts-10689



 

 

1.1.1.1.1.1 ISO/DTS 10689:2023(E) 

 

 

1.2 Foreword 

 

iTeh STANDARD PREVIEW
(standards.iteh.ai)

ISO/DTS 10689
https://standards.iteh.ai/catalog/standards/sist/703bb02f-37a5-40ed-8483-777f6eb4f2e3/iso-

dts-10689



iv © ISO 2023 – All rights reserved 

 

 

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 documentsdocument 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 drawnISO draws attention to the possibility that some of the elementsimplementation of this 
document may beinvolve the subjectuse of (a) patent(s). ISO 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, ISO 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   www.iso.org/patents.. 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 ). 

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

For an explanation onof the voluntary nature of standards, the meaning of ISO specific terms and 
expressions related to conformity assessment, as well as information about ISO's adherence to the World 
Trade Organization (WTO) principles in the Technical Barriers to Trade (TBT)), see 
www.iso.org/iso/foreword.htmlthe following URL:  . 

 

The committee responsible for This document iswas prepared by Technical Committee ISO/TC 229, 
Nanotechnologies. 

Any feedback or questions on this document should be directed to the user’s national standards body. A 
complete listing of these bodies can be found at www.iso.org/members.html
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Introduction 

Surfaces or coatings which are extremely difficult to wet with water can be considered as 
superhydrophobic. Based on the scientific literature, superhydrophobic surfaces and coatings show 
contact angles of above 150o150° as well as contact angle hysteresis less than 10o.10°. 
Superhydrophobicity phenomena is seen in some natural species, e.g. lotus leaves. Other related terms are 
“lotus effect” which arises for droplets being in “Cassie-Baxter” wetting state. 

Various methods have been utilized for the production of superhydrophobic surfaces and coatings, e.g. 
chemical vapour deposition, spin coating, sputtering, plasma deposition, chemical etching, sol-gel, 
photolithography, anodizing, and plasma electrolyte oxidation. The superhydrophobic surfaces and 
coatings have numerous applications in different industries due to their properties, which can include self-
cleaning, anti-corrosion, anti-icing, anti-fog, and antibacterial effects. Such coatings and surfaces are 
gradually entering automotive, building and construction, healthcare, optical and electrical industries. The 
market for superhydrophobic surfaces and coatings for 2020 was about $1.,8 billion. [1]. 

A common characteristic of superhydrophobic surfaces and coatings is their proper two-level topography 
(i.e. micro- and nano-sized asperities) combined with low surface energy. This multiscale (hierarchical) 
roughness would result in large water contact angle, low contact angle hysteresis, and high wetting 
stability against the Cassie–Baxter to Wenzel transition. In other words, a large contact angle is already 
achievable with a microscale surface roughness but for having a large contact angle combined with small 
contact angle hysteresis, nanoscale roughness is needed.[3]. In other words, water cannot penetrate into 
nano-scale surface asperities which results in small contact angle hysteresis. In the absence of nano 
roughness, penetration of water into the micro-scale surface asperities results in high contact angle 
hysteresis (see AppendixAnnex A). Such surfaces (surfaces with contact angles above 150o150° and 
contact angle hysteresis more than 10o)10°) are called “pseudo-superhydrophobic” surfaces; other[3]; 
another related term for pseudo-superhydrophobic is: “sticky superhydrophobic” that arises due to the 
rose petal effect for droplets being in the Wenzel state. 

Water droplets easily bead up and roll-off on superhydrophobic surfaces and coatings and this easy roll-
off is the root cause of all the interesting properties of superhydrophobic surfaces and coatings. Advancing 
and receding angles are the parameters used to quantify the droplet mobility on surfaces. As such, 
measuring the advancing and receding angles identify if a coating/surface has superhydrophobic 
properties. Also, measuring the advancing and receding angles before and after exposing the surface to 
different working/environmental conditions can be used to assess the performance of superhydrophobic 
surfaces and coatings. 

The superhydrophobic surfaces and coatings are normally subjected to different working/environmental 
conditions, e.g.for example, mechanical stress, ultra-violet (UV), visible and infrared (IR) exposure, 
exposure to different liquids, and thermal cycling. These conditions may lead to possible alteration of the 
performance of superhydrophobic surfaces and coatings. Unfortunately, despite the huge market, there is 
currently no standard to assess the durability of superhydrophobic surfaces and coatings. This 
TSdocument aims to specify performance assessment methods of superhydrophobic surfaces and coatings 
under different working/environmental conditions, where applicable based on the agreement between 
interested parties. The assessment criteria are comparison of advancing angle, receding angle and contact 
angle hysteresis of the samples before and after being subjected to the above-mentioned 
working/environmental conditions. Further, this TSdocument facilitates the communication between the 
interested parties. Also, this TSdocument supports UN sustainable development goals (SDGs) 8 and 12 
which are “decent work and economic growth” and “responsible consumption and production”. 

iTeh STANDARD PREVIEW
(standards.iteh.ai)

ISO/DTS 10689
https://standards.iteh.ai/catalog/standards/sist/703bb02f-37a5-40ed-8483-777f6eb4f2e3/iso-

dts-10689



 

ISO/DTS 10689:2023(E) 

x © ISO 2023 – All rights reserved 
 

iTeh STANDARD PREVIEW
(standards.iteh.ai)

ISO/DTS 10689
https://standards.iteh.ai/catalog/standards/sist/703bb02f-37a5-40ed-8483-777f6eb4f2e3/iso-

dts-10689



 

ISO/DTS 10689:2023(E) 

 

 

iTeh STANDARD PREVIEW
(standards.iteh.ai)

ISO/DTS 10689
https://standards.iteh.ai/catalog/standards/sist/703bb02f-37a5-40ed-8483-777f6eb4f2e3/iso-

dts-10689



iTeh STANDARD PREVIEW
(standards.iteh.ai)

ISO/DTS 10689
https://standards.iteh.ai/catalog/standards/sist/703bb02f-37a5-40ed-8483-777f6eb4f2e3/iso-

dts-10689


