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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.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.

The main task of technical committees is to prepare International Standards. Draft International Standards
adopted by the technical committees are circulated to the member bodies for voting. Publication as an
International Standard requires approval by at least 75 % of the member bodies casting a vote.

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent
rights. ISO shall not be held responsible for identifying any or all such patent rights.

ISO 13099 was prepared by Technical Committee ISO/TC 24, Particle characterization including sieving,
Subcommittee SC 4, Particle characterization.

ISO 13099 consists of the following parts, under the general title Colloidal systems — Methods for zeta-
potential determination:

— Part 1: Electroacoustic and electrokinetic phenomena
— Part 2: Optical methods
The following part is under preparation

— Part 3: Acoustic methods
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Introduction

Zeta-potential is a parameter that can be used to predict the long term stability of suspensions and emulsions
and to study surface morphology and adsorption on particles and other surfaces in contact with a liquid. Zeta-
potential is not a directly measurable parameter. It can be determined using appropriate theoretical models
from experimentally determined parameters, such as electrophoretic mobility. Optical methods, especially
electrophoretic light scattering, have been widely used to determine electrophoretic mobility of particles or
macromolecules in suspension or in solution. The purpose of this part of ISO 13099 is to provide methods for
measuring electrophoretic mobility using optical means and for calculating zeta-potential.
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Colloidal systems — Methods for zeta-potential
determination —

Part 2:
Optical methods

IMPORTANT This part of ISO 13099 shall be read in conjunction with ISO 13099-1, which gives a
comprehensive overview of the theory.

1 Scope

This part of ISO 13099 specifies two methods of measurement of electrophoretic mobility of particles
suspended in a liquid: video microscopy and electrophoretic light-scattering. Estimation of surface charge
and determination of zeta-potential can be achieved from measured electrophoretic mobility using proper
theoretical models, which are described in detail in ISO 13099-1.

2 Normative references

The following referenced documents are indispensable for the application 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.

ISO 13099-1, Colloidal systems — Methods for zeta-potential determination — Part 1. Electroacoustic and
electrokinetic phenomena

ISO Guide 30: Terms and definitions used in connection with reference materials

3 Terms, definitions and symbols

3.1 Terms and definitions
For the purposes of this document, the following terms and definitions apply.

311
Brownian motion
random movement of particles suspended in a liquid cause by thermal movement of medium molecules

3.1.2
Doppler shift
change in frequency and wavelength of a wave for an observer moving relative to the source of the wave

3.1.3
electric surface potential
difference in electric potential between the surface and the bulk liquid

NOTE Electric surface potential is expressed in volts.
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314

electrokinetic potential
zeta-potential
&potential

¢

difference in electric potential between that at the slipping plane and that of the bulk liquid
NOTE Electrokinetic potential is expressed in volts.

3.1.5

electroosmosis

motion of liquid through or past a charged surface, e.g. an immobilized set of particles, a porous plug, a
capillary or a membrane, in response to an applied electric field, which is the result of the force exerted by the
applied field on the countercharge ions in the liquid

3.1.6
electroosmotic velocity

Veo
uniform velocity of the liquid far from the charged interface

NOTE Electroosmotic velocity is expressed in metres per second.
317

electrophoretic mobility

Y7,

electrophoretic velocity per electric field strength

NOTE 1 Electrophoretic mobility is positive if the particles move toward lower potential (negative electrode) and
negative in the opposite case.

NOTE 2 Electrophoretic mobility is expressed in metres squared per volt second.

3.1.8

electrophoretic velocity

Ve

particle velocity during electrophoresis

NOTE Electrophoretic velocity is expressed in metres per second.

3.1.9

slipping plane

shear plane

abstract plane in the vicinity of the liquid/solid interface where liquid starts to slide relative to the surface under
influence of a shear stress

3.2 Symbols

a particle radius

D diffusion coefficient

E electric field strength

kg Boltzmann constant

| light intensity

Na  Avogadro’s number

n medium refractive index

Rcap capillary radius
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