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Uvod

S rostoucimi védeckymi poznatky a rostouci poctem
technickych termint v této oblasti, je cilem této tech-
nické specifikace stanovit terminy pro nanostrukturo-
vané materialy.

Nanostrukturované materialy jsou charakterizovany
vnittnimi strukturami nebo strukturami povrchu v radu
nanometri. Nanoobjekty (material s jednim, dvéma nebo

vaevys

nanostrukturovany.
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Introduction

With increasing scientific knowledge and a growing
number of technical terms in this field, the purpose of this
Technical Specification is to define important terms for
nanostructured materials.

Nanostructured materials are characterized by internal
structures or surface structures at the nanoscale. Nano-
objects (material with one, two or three external
dimensions in the nanoscale) can be nanostructured.



Klasifikace nanostrukturovani materialu by nemeéla byt
zalozZena pouze na jeho krystalickych vlastnostech
(tfi-dimenziondlnim usporddani atoma nebo molekul, které
tvori krystality s kratkym rozsahem poradi atomu

v amorfni nebo kvaziamorfni fazi, hranic zrn, intragra-
nulovaném interfejsu, dislokacich, atd.). Na rozdil od
materiall s distribuci velikosti zrna, které mé vyznam-
nou frakci v nanostupnici (nanokrystalickou), s dutinami
a pory v nanostupnici, nebo precipitaci v nanostupnici (tj.
nanoobjekty v tuhé matrici), kterd je dostatecnym prvkem
materidll, které jsou klasifikovany jako ,nano-
strukturované” (viz ISO/TS 80004-1:2010, 2.4, nano-
material). Podobné, jsou identifikovany témer vsechny
materidly, které maji povrchy s morfologickou a chemic-
kou heterogenitou v nanostupnici. Povrchy materiala,
které byly zamérné modifikovany nebo texturovany a maji
morfologické a chemické rozdily v nanostupnici, jsou
identifikovény jako ,nanostrukturované”.

Tato technicka specifikace obsahuje pét kategorii nano-
strukturovanych materiéll (viz obrézek 1):

1) nanostrukturovany prasek;

2) nanokompozit;

3) tuha nanopéna;

4) nanoporézni material;

5) nanodisperzni tekutina.

Pro nékteré z téchto péti kategorii je urceno hledisko pro
pocet termint subkategorie. Terminy pro kategorie

a subkategorie nejsou vyCerpavajici; dalsi kategorie

a subkategorie budou pridany v pozdéjsi revizi této
technické specifikace.

A material should not be classified as nanostructured
based solely on its crystalline properties (three-dimen-
sional arrangements of atoms or molecules forming

a crystallite, short range order of atoms in amorphous or
quasi-amorphous phases, grain boundaries, intra-
granular interfaces, dislocations, etc.). In contrast, mate-
rials with a grain size distribution having a significant
fraction of grains in the nanoscale (nano-crystalline), voids
and pores in the nanoscale, or precipitations in the
nanoscale (i.e. nano-objects in a solid matrix) are sufficient
features for materials to be classified as “nanostructured”
(see ISO/TS 80004-1:2010, 2.4, nano-

material). Similarly, almost all materials always have
surfaces with morphological and chemical heteroge-
neities in the nanoscale. Only surfaces that have been
intentionally modified or textured to have morpholo-

gical or chemical heterogeneities in the nanoscale identify
materials as “nanostructured”.

Five categories of nanostructured materials are covered in
this Technical Specification (see Figure 1):

1) nanostructured powder;

2) nanocomposite;

3) solid nanofoam;

4) nanoporous material;

5) fluid nanodispersion.

For some of these five categories, a number of sub-
category terms are also defined. The category and
subcategory terms are not comprehensive; additional
categories and subcategories will be added in later
revisions of this Technical Specification.

Obréazek 1 - Kategorie nanostrukturovanych materiala stanovenych v této technické specifikaci

Figure 1 OA- Categories of nanostructured materials defined in this Technical Specification

V obou nanostrukturovanych prascich a nanodisperz-
nich tekutinach jsou nanoobjekty (nebo jejich agregaty
nebo aglomeraty) usporadany v nahodném rozdéleni
(generovani s kratkym dosahem tj. strukturovanim). Tato
rekognoskace, kterd je v mnoha pripadech zamé-

rena na nanoobjekty (nebo jejich agregaty nebo aglo-
meraty) se bude interagovat s molekulami kapaliny
(zejména u polarnich kapalin) v tenké mezni vrstvé na
povrchu jednotlivych ¢astic. Modifikované vlastnosti
homogenity kapaliny jsou v terminech ,nanostruktury”.
Jejich efekt muze byt zjistén fyzikalné-chemickymi
mérenimi.

Pokud je na strané druhé kapalné médium, které slouzi
jako pozadi a neobsahuje Zddné vzajemné konkrétni vazby
mezi nanoobjekty, které jsou v ném obsazeny, pak takova
nanosuspenze neni povazovana za ,nano-
strukturovanou” jako celek, ale spise jen za celek
nanoobjektd. V tomto smyslu se ,nanosuspenze”, jak je
zde definovéna, rozpozna v Sedé zoné mezi nano-
strukturovanym materidlem a materidlem obsahujicim
nanoobjekty. Celkovy zaver je ten, Ze termin ,nano-
suspenze” by mél byt zahrnut do této technické spe-
cifikace, protoZe jeho soucasné a expandujici vyuziti,
popisuje oblast materiala.

1 Predmét normy

In both nanopowders and fluid nanodispersions, the nano-
objects (or their aggregates or agglomerates) are
arranged in a non-random distribution (generating a short-
range order, i.e. a structure). Also, it is reco-

gnized that in many cases the nano-objects (or their
aggregates or agglomerates) will interact with the
molecules of the liquid (particularly in polar liquids) in

a thin boundary layer on the surface of each particle. The
homogeneity of properties in the liquid is modified in
terms of a “nanostructure”. The effects can be revealed by
physico-chemical measurements.

If, on the other hand, the liquid medium serves as

a background and there is no particular interrelation
among the nano-objects contained within it, then such

a nanosuspension is not considered “nanostructured” as
a whole but rather just as an ensemble of nano-objects. In
this sense, the term “nanosuspension” as defined here
recognizes a grey zone between nano-

structured material and a material consisting of nano-
objects. Overall, the conclusion was that the term
“nanosuspension” should be included in this Technical
Specification because of its current and expanding usage
to describe materials in the field.

1 Scope



Tato technicka specifikace uvadi terminy a definice pro
materidly v oblasti nanotechnologii, kde jeden nebo vice
komponentl jsou v oblasti nanostupnice a vykazuji
vlastnost material{, kterym je mozné pricist pritomnosti
regionalni nanostupnice. Je urcena pro usnadnéni
komunikace mezi organizacemi a jednotlivci v primyslu
a témi, kteri s nimi spolupracuj.

Pro klasifikaci nanostrukturovanych materiall nejsou
ovSem dostacujici topografické nebo kompozi¢ni prvky
v nanostupnici. Materialy klasifikované jako nanostruk-
turované, musi mit vnitini nebo povrchovou strukturu

s vyznamnou frakci prvkil, zrn, dutin nebo precipitaci

v nanostupnici. Clanky, jejichZ obsahem jsou nano-
objekty nebo nanostrukturované materialy nepopisuji
samostatné nanostrukturované materialy.

Tato technicka specifikace zahrnuje nanodisperzi.

This Technical Specification gives terms and defini-

tions for materials in the field of nanotechnologies where
one or more components are nanoscale regions and the
materials exhibit properties attributable to the presence of
those nanoscale regions. It is intended to facilitate
communications between organizations and individuals in
industry and those who interact with them.

Materials have topographical or compositional features at
the nanoscale, but this is not sufficient to classify the
material as nanostructured. Materials classified as
nanostructured have an internal or surface structure with
a significant fraction of features, grains, voids or
precipitates in the nanoscale. Articles that contain nano-
objects or nanostructured materials are not neces-

sarily nanostructured materials themselves.

This Technical Specification includes nanodispersion.

Konec nahledu - text déale pokracuje v placené verzi CSN.



