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PREFACE

This Standard was prepared by the Standards Australia Committee CH/1, Laboratory
Glassware and Related Apparatus to supersede AS 4163—1994, Glassware— Guide to the
use of piston operated volumetric apparatus (POVA).

This Standard will be Part 2 of a series comprising:

AS 2162 Verification and use of Volumetric apparatus.
AS 2162.1 Part 1: General—Volumetric glassware.
AS 2162.2 Part 2: Guide to the use of piston-operated volumetric apparatus.

The objective of this Standard is to provide methods of testing and guidelines for the
operation of piston-operated volume apparatus (POVA) to improve accuracy and
repeatability in delivering measured volumes of liquids in analytical procedures. Changes
in this edition include the addition of Clause 5.4.8 and Appendix A, minor modifications
to Table 1, Clauses 4.5.3 and 5.4.7, and the addition of a new note to Clause 4.4.3(j).

ISO/DIS 8655-1/2/3/4, Piston and/or plunger operated volumetric apparatus 1is
acknowledged as the source of many of the requirements and methods included in this
Standard.

The term ‘informative’ has been used in this Standard to define the application of the
appendix to which it applies. An ‘informative’ appendix is only for information and
guidance.

© Copyright — STANDARDS AUSTRALIA

Users of Standards are reminded that copyright subsists in all Standards Australia publications and software. Except where the
Copyright Act allows and except where provided for below no publications or software produced by Standards Australia may be
reproduced, stored in a retrieval system in any form or transmitted by any means without prior permission in writing from
Standards Australia. Permission may be conditional on an appropriate royalty payment. Requests for permission and information
on commercial software royalties should be directed to the head office of Standards Australia.

Standards Australia will permit up to 10 percent of the technical content pages of a Standard to be copied for use
exclusively in-house by purchasers of the Standard without payment of a royalty or advice to Standards Australia.

Standards Australia will also permit the inclusion of its copyright material in computer software programs for no royalty
payment provided such programs are used exclusively in-house by the creators of the programs.

Care should be taken to ensure that material used is from the current edition of the Standard and that it is updated whenever the
Standard is amended or revised. The number and date of the Standard should therefore be clearly identified.

The use of material in print form or in computer software programs to be used commercially, with or without payment, or in
commercial contracts is subject to the payment of a royalty. This policy may be varied by Standards Australia at any time.
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FOREWORD

Pipettes and burettes for dispensing precise volumes of liquids in chemical analyses are
being rapidly replaced by piston-operated volume apparatus (POVA).

Most of these instruments are calibrated for specific modes of operation and any changes
in the method of use may significantly affect the accuracy and repeatability of their
delivery.

In many cases only microquantities of liquid are dispensed, so that traditional methods for
the calibration and standardization of pipettes and burettes no longer apply.

In addition to the necessary information for wuse, such as operating conditions,
maintenance and cleaning or sterilizing requirements, it is essential to know the
performance tolerances of the instruments in terms of accuracy and repeatability before
they can be used with confidence.
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STANDARDS AUSTRALIA

Australian Standard
Verification and use of volumetric apparatus

Part 2: Guide to the use of piston-operated volumetric apparatus (POVA)

SECTION 1 SCOPE AND GENERAL

1.1 SCOPE This Standard provides guidelines for the design and construction of
piston-operated volumetric apparatus (POVA) used in laboratories for dispensing precise
volumes of liquid. Methods for the use, verification and calibration of these instruments
are included. The following types are considered:

(a)  Pipetters.

(b) Dispensers.

(c) Diluters.

(d) Displacement burettes.
NOTES:

1 The test requirements and the number of significant figures contained in the tables in this
Standard relate to their use in the calibration procedures described in Section 4.

2  When laboratories use this Standard to verify POVA as described in Section 5 such
attention to detail may not be as critical.

1.2 REFERENCED DOCUMENTS The following documents are referred to in this
Standard:

AS
1680 Interior lighting

2831 Thermometers—Solid stem—Long and short—For precision use

ISO
653 Long solid-stem thermometers for precision use

655 Long enclosed-scale thermometers for precision use

1.3 DEFINITIONS For the purpose of this Standard, the definitions below apply.

1.3.1 Accuracy of measurement—the closeness of agreement between the true value
and the mean result which would be obtained by applying the experimental procedure a
very large number of times.

1.3.2 Adjustable POVA—where there is a facility for continuously adjusting the
delivered volume.

NOTES:
1 Preset fixed-volume POVA having more than one volume setting are not covered by this
definition.

2 The direction from which the delivery volume setting is approached (i.e. from a higher or a
lower setting) may affect the volume delivered. The manufacturer’s instructions should be
followed, where they are given. In the absence of any specific instructions, the user should
always approach the volume setting from the same direction.
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1.3.3 Air displacement—a mode of operation in which the liquid to be delivered from
the device is separated from the piston by an air interface (see Figure 1(a)).

1.3.4 Calibration—all the operations for the purpose of determining the values of the
errors of measuring instruments, material measures, and measurement standards (and, if
necessary, to determine other metrological properties, including influence quantities).

1.3.5 Dead volume—that part of the total liquid volume, held in the operational part of
the device, which is not delivered.

1.3.6 Diluter—a measuring instrument for taking up different liquids (sample and
diluent) and delivering them in combination so as to comprise a predetermined volume
ratio or predetermined absolute volumes.

1.3.7 Dispenser—a measuring instrument for delivering a predetermined volume of
liquid from a reservoir. Some dispensers are capable of adjustment over a range of
volumes.

1.3.8 Displacement burette—a measuring instrument in which the volume delivered is
determined by and read from an external indicator.

1.3.9 Disposable—intended for limited use, e.g. tips for use with pipetters.

NOTE: Disposable tips should be changed when the volume setting is changed or a different
liquid is to be aspirated.

1.3.10 Durability—any claim by a manufacturer that the device is resistant to any stated
conditions (e.g. sterilization, chemical exposure) should be understood to mean that, when
used according to the manufacturer’s instructions, the rated performance of the device will
remain unaffected.

1.3.11 Forward mode—The mode of operation in which the button is depressed to the
first stop before immersing the tip in the liquid, aspirating and then delivering by
depressing the button to the first stop and pausing before blowing-out to the second stop.
When delivery is complete, the button is allowed to return to the rest position.

1.3.12 Measurand A physical quantity, property or condition which is measured.

NOTE: The term ‘measurand’ is preferred to ‘quantity measured’, ‘measured quantity’ and
‘quantity to be measured’.

1.3.13 Pipetter—a measuring device for the transfer of a predetermined volume of
liquid from one vessel to another. It is not connected to a reservoir.

1.3.14 Piston device—a device in which a piston (or plunger) displaces the volume
determined by the volume of the surrounding cylinder or by the volume of the piston
itself according to the design of the apparatus in the length of the cylinder through which
it moves.

1.3.15 Piston-operated volumetric apparatus, POVA—a device in which the volume
of liquid to be delivered is defined and delivered by one or more strokes of one or more
pistons or plungers.

1.3.16 Positive displacement—a mode of operation in which contact between the liquid
to be delivered and the piston is maintained either directly or by means of a liquid
interface (see Figures 1(c) and (d)).

1.3.17 Precision—the closeness of agreement between results obtained by applying the
experimental procedure several times under prescribed conditions.

1.3.18 Pre-rinsing—the action of pre-coating the contact surfaces with a thin film of the
liquid to be transferred. This is done by carrying out at least one pipetting cycle and
discarding the delivery.

NOTE: Pre-rinsing should be performed following any change in volume setting or liquid to be
delivered and there should be no delay between pre-rinsing and the intended use.
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1.3.19 Reference temperature—the temperature at which the measuring device is
designed to deliver its nominal (rated) volume, e.g. 20°C.

1.3.20 Repeatability—precision under repeatability conditions.

1.3.21 Repeatability conditions—conditions where independent test results are obtained
with the same method on identical test items in the same laboratory by the same operator
using the same equipment within short intervals of time.

1.3.22 Re-useable—re-useable parts are intended in applications where sample carry
over is tolerable or can be prevented.

1.3.23 Reverse mode—the mode of operation in which the button is depressed to the
second stop before immersing the pipette tip in the liquid, aspirating and then delivering
by depressing the button to the first stop.

1.3.24 Sample carry over—that portion of the sample which is retained in the
measuring device and which may affect subsequent samples.

1.3.25 Unit of volume—the unit of volume should be the millilitre (mL) or the
microlitre (uL).

1.3.26 Verification—the testing of measuring instruments, material measures and
measurement standards, for conformity with a specification.

1.3.27 Working range—that part of the total measuring range for which the
manufacturer’s performance specifications are given.

1.4 GENERAL MATTERS

1.4.1 Volume When selecting an adjustable POVA for use, the volume to be delivered
should be greater than 20 percent of the range of the device.

1.4.2 Selection of a POVA The POVA should have an accuracy and repeatability
consistent with the requirements of the test method.

1.4.3 Performance validation The apparatus should be verified against the required
performance tolerances but the manufacturer’s specification may be applied if it is more
stringent.

Performance tolerances applied by third party calibrating organizations will be the
manufacturer’s specification with appropriate statistical corrections for the number of
replicate results, unless otherwise specified by the user.

1.5 SAFETY Piston-operated volumetric apparatus, such as dispensing pipettes and
diluters, are frequently used for handling hazardous biological, chemical or radioactive
materials. It is essential that all personnel using these devices receive appropriate training
in their use and decontamination, and that such use be subject to adequate supervision.

A pipette tip which has been used should be regarded as contaminated and be disposed of
accordingly.

Where apparatus is to be verified or calibrated by persons other than those trained in their
use as above, owners of the apparatus should provide the verifying or calibrating authority
with written certification that the apparatus has been decontaminated and is free of
hazardous substances.
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