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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.
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Introduction

The ISO 8655 series addresses the needs of:

— manufacturers, as a basis for quality control including, where appropriate, the issuance of
manufacturer’s declarations;

— calibration laboratories, test houses, users of the equipment and other bodies as a basis for
independent calibration, testing, verification and routine tests.

—

The tests specified in the ISO 8655 serijes are intended to be carried out by trained personn
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copeE
document specifies
metrological requirements,
maximum permissible errors,
Fequirements for marking and
nformation to be provided for users,

ilutors with a sample uptake capacity (In) from 5 pl to 1 nthand a diluent capacity (Ex

sured volume.

Normative references

8696:1987, Water for analytical laboratory use — Specification and test methods

from 50 pl

0 ml. They are designed to deliver the sample and dilient together in measured proportion and

following documents are referred to in thé€“text in such a way that some or all of their content
titutes requirements of this document-~For dated references, only the edition cited ppplies. For
ited references, the latest edition of the referenced document (including any amendmernts) applies.

B655-1, Piston-operated volumetric apparatus — Part 1: Terminology, general requirements and user
mmendations
8655-6, Piston-operated volumetric apparatus — Part 6: Gravimetric reference mjeasurement

pdure for the deteriination of volume

B655-7, Piston,eperated volumetric apparatus — Part 7: Alternative measurement procedures for the

rmination of-volume

Terms and definitions

For
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[SO and IEC maintain terminology databases for use in standardization at the following addresses:

— ISO Online browsing platform: available at https://www.iso.org/obp

IEC Electropedia: available at https://www.electropedia.org/

4 Principle of operation

A dilutor is designed to aspirate accurately a measured volume of a sample liquid and to deliver it
together with an accurately measured volume of diluent. Dilutors can be operated manually, electrically,
pneumatically or hydraulically and can be hand-held, bottle-top mounting or free-standing bench-top

© IS0 2022 - All rights reserved
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apparatus. They can also be automated analyser's components. The drive components can be integrated
with, or manually separable from the volumetric measuring components (change-over units).

Prior to delivery of diluent, the diluent piston system is charged by aspiration of diluent from a reservoir.
After air-bubble-free filling of the system, diluent is drawn into the volume measuring cylinder by the
diluent piston, either directly, via the uptake and delivery probe, or indirectly, from a reservoir until a
volume controlling limit is reached. A measured volume of sample is then aspirated into the uptake and
delivery probe.

The uptake of the sample can be controlled by a second limit to the movement of the diluent piston,
or it can involve a second, dedicated, cylinder and piston with valves (see Figure 1). During delivery,
the sample polume i the uptake and detivery probe 15 expeiied, foifowed by the measured quantity of
diluent.

Manufacturers' instruction manuals shall contain detailed and specific information about the prpper
operation of dilutor.

Key
1  volume pf diluent
2 piston fgr sample uptake

Figure 1 — Schematic drawing of a dilutor

5 Adjustment

5.1 Basis of adjustment

A dilutor shiall be adjustedfor'the delivery (Ex) of its nominal volume (or selected volume, in the case of
a variable-volume modél)-and if applicable also for its sample uptake (In).

For countrips that have adopted the standard reference temperature of 20 °C, the adjustment shafll be
for the temperature of 20 °C, a relative air humidity of 50 % and a barometric pressure of 101,3 |kPa,
when hand1ing grade 3 water as specified in ISO 3696:1987.

For those countries that have adopted a standard reference temperature of 27 °C, the adjustment shall
be for the temperature 27 °C, a relative air humidity of 50 % and a barometric pressure of 101,3 kPa,
when handling grade 3 water as specified in ISO 3696:1987.

5.2 Initial adjustment

A dilutor shall be provided with an initial adjustment.

5.3 Subsequent adjustment

Some dilutors have provision for adjustment when, for example, it is found upon routine checking that
the volume delivered is not within specification. Such adjustment shall be made in accordance with the

2 © IS0 2022 - All rights reserved
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manufacturer’s instructions and by reference to a gravimetric measurement procedure in accordance
with ISO 8655-6 or ISO 8655-7.

Any dilutor so adjusted shall have clear, visible evidence that the initial adjustment has been modified.
This information shall also be recorded.

6

6.1

In o

detefmine its systematic and random errors, a gravimetric measurement procedure in ddco

ISO

uptake and delivery probe and tubes and, if applicable, the change-over unit (see Clause 4)
inclyded in the measurements. The maximum permissible errors given in Tables-1"and 2 sh

If m

spedific components have been tested.

NOT

6.2
The

Forrhula (1) shall be applied for the calculation:

Metrological performance requirements

General

der to state the metrological trueness and precision of the total system of the dilut

B655-6 or ISO 8655-7 shall be used. The total system consists of the piston unitsyand v

etrological performance data are issued by the manufacturer, it shall?be stated pred

J Using substitute tubing can alter the metrological performance‘of the dilutor system.

Calculation of maximum permissible errors notgiven in Tables 1 and 2

br and thus
rdance with
hlves, drive,
hnd shall be

i1l apply.
isely which

calculation of maximum permissible systematic and,tahdom errors in the usable volumle range, not
inclyded in Tables 1 and 2, shall be made by dividing the: nominal volume by the selected
mulfiplying the result by the maximum permissible efrors at nominal volume. This calculat
apply to volumes below 10 % of the nominal volume.

volume and
on does not

Py Vr{/‘;m xey (1)
where

Vom 1S the nominal veliime;

A is the selectéd volume;

PUnom 1S thethaximum permissible error (either systematic or random) at nominal volume;

P/ is the maximum permissible error (either systematic or random) at the selected volume.
If the calculated value exceeds 25 %, then the value of 25 % shall be applied as the maximum permissible
errof.
EXAMPLE Dilutor sample uptake with a nominal volume of 5 ml and a usable volume range of 0,5 ml to 5 ml.

Calculation of maximum permissible systematic error at a selected volume of 1 ml:

€Vnom

Vnom

=0,8%

=5ml

V,=1ml
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5ml
eVS(l ml) = m x 0,8 %
eVS(l ml) =5x 0,8 %

eys(1my =4 %

Table 1 — Maximum permissible errors of sample uptake

Spmple uptake volurme Maximum permissible sys- | Maximum permissibie ran-
tematic error? dom error?
Nominal yolumes | Setting as a propor- +% %P
tion of the nominal
ul volume
%
100 3,0 2,0
5 50 6,0 4,0
10 25 20
100 2,0 0,80
>51tq20 50 4,0 1,6
10 20 8,0
100 1,8 0,40
>20tp 50 50 3,6 0,80
10 18 4,0
100 1,5 0,20
>50td 100 50 3,0 0,40
10 15 2,0
100 1,0 0,20
> 100 tp 200 50 2,0 0,40
10 10 2,0
100 0,80 0,20
>200tp 500 50 1,6 0,40
10 8 2,0
100 0,60 0,15
> 500 to|1 000 50 1,2 0,30
10 6,0 1,5
a2 To calculpt€ertors in units of microlitres, multiply the maximum permissible errors by the selected volume.
b Expressed as the coefficient of variation of a tenfold measurement according to the gravimetric measurement
procedures described in ISO 8655-6 and ISO 8655-7.

© IS0 2022 - All rights reserved
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Table 2 — Maximum permissible errors of diluent dispense

Diluent volume Maximum permissible sys- | Maximum permissible ran-
tematic error? dom error?
Nominal volumes | Setting as a propor- % %P
ml tion of the nominal
volume
%
100 1,8 0,60
0,05 50 3,6 1,2
10 18 6,0
100 1,5 0,50
> 0,05 to 0,10 50 3,0 1,0
10 15 5,0
100 1,0 0,40
> 0,10 to 0,20 50 2,0 0,80
10 10 4,0
100 0,80 0,20
> 0,20 to 0,50 50 1,6 0,40
10 8,0 2,0
100 0,60 0,20
> 0,50 to 2,00 50 1,2 0,40
10 6,0 2,0
100 0,60 0,15
>2to 100 50 1,2 0,30
10 6,0 1,5
3 To calculate errors in units of millilitres, mutiply the maximum permissible errors by the selected volume.
b Expressed as the coefficient of variation of a tenfold measurement according to the gravimetric measurement
procedures described in ISO 8655-6 anéSO 8655-7.

If the dilutor is manufactured’ with a single cylinder or with two identical cylinders aflternatively
used for sample uptake and/or delivery of diluent, the most stringent maximum permissihle errors of
Tablps 1 and 2 for each ¥olume shall be applied.

7 User information

Information-essential to the proper use of the apparatus and its accessories (see ISO 8653-1) shall be
proyided when making a dilutor available on the market and shall be as follows:

a) he‘basis of ad}'ncfmnnf of cnmpln and diluent channel (PY or In) at reference conditions according

to ISO 8655-1;

b) nominal volumes of sample and diluent channels; where this is not practicable [Clause 8, item
a)], information shall be provided to enable the nominal volume to be correctly identified from
markings on the appropriate unit or module;

c) smallest sample and diluent volume which can be delivered observing the maximum permissible
errors in accordance with Clause 6;

d) the correct method of use;

e) the errorlimits of the systematic and random error of measurement at the nominal volume, at 50 %
of the nominal volume and either at 10 % of the nominal volume or the smallest selectable volume
whichever is greater;
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