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Special Notes

API publications necessarily address problems of a general nature. With respect to particular circumstances, local,
state, and federal laws and regulations should be reviewed.

Neither API nor any of API's employees, subcontractors, consultants, committees, or other assignees make any
warranty or representation, either express or implied, with respect to the accuracy, completeness, or usefulness of the
information contained herein, or assume any liability or responsibility for any use, or the results of such use, of any
information or process disclosed in this publication. Neither API nor any of API's employees, subcontractors,
consultants, or other assignees represent that use of this publication would not infringe upon privately owned rights.

API publications may be used by anyone desiring to do so. Every effort has been made by the Institute to assure the
accuracy and reliability of the data contained in them; however, the Institute makes no representation, warranty, or
guarantee in connection with this publication and hereby expressly disclaims any liability or responsibility for loss or
damage resulting from its use or for the violation of any authorities having jurisdiction with which this publication may
conflict.

API publications are published to facilitate the broad availability of proven, sound engineering and operating
practices. These publications are not intended to obviate the need for applying sound engineering judgment
regarding when and where these publications should be utilized. The formulation and publication of API publications
is not intended in any way to inhibit anyone from using any other practices.

Classified areas may vary depending on the location, conditions, equipment, and substances involved in any given
situation. Users of this publication should consult with the appropriate authorities having jurisdiction.

Users of this publication should not rely exclusively on the information contained in this document. Sound business,
scientific, engineering, and safety judgment should be used in employing the information contained herein.

Users of instructions should not rely exclusively on the information contained in this document. Sound business,
scientific, engineering, and safety judgment should be used in employing the information contained herein.

Where applicable, authorities having jurisdiction should be consulted.

Work sites and equipment operations may differ. Users are solely responsible for assessing their specific equipment
and premises in determining the appropriateness of applying the instructions. At all times users should employ sound
business, scientific, engineering, and judgment safety when using this publication.

API is not undertaking to meet the duties of employers, manufacturers, or suppliers to warn and properly train and
equip their employees, and others exposed, concerning health and safety risks and precautions, nor undertaking their
obligations to comply with authorities having jurisdiction.

Information concerning safety and health risks and proper precautions with respect to particular materials and
conditions should be obtained from the employer, the manufacturer or supplier of that material, or the material safety
data sheet.

All rights reserved. No part of this work may be reproduced, translated, stored in a retrieval system, or transmitted by any means, 
electronic, mechanical, photocopying, recording, or otherwise, without prior written permission from the publisher. Contact the 

Publisher, API Publishing Services, 200 Massachusetts Avenue, NW, Suite 1100, Washington, DC 20001.
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Foreword

Nothing contained in any API publication is to be construed as granting any right, by implication or otherwise, for the
manufacture, sale, or use of any method, apparatus, or product covered by letters patent. Neither should anything
contained in the publication be construed as insuring anyone against liability for infringement of letters patent.

The verbal forms used to express the provisions in this document are as follows.

Shall: As used in a standard, “shall” denotes a minimum requirement in order to conform to the standard.

Should: As used in a standard, “should” denotes a recommendation or that which is advised but not required in order
to conform to the standard.

May: As used in a standard, “may” denotes a course of action permissible within the limits of a standard.

Can: As used in a standard, “can” denotes a statement of possibility or capability.

This document was produced under API standardization procedures that ensure appropriate notification and
participation in the developmental process and is designated as an API standard. Questions concerning the
interpretation of the content of this publication or comments and questions concerning the procedures under which
this publication was developed should be directed in writing to the Director of Standards, American Petroleum
Institute, 200 Massachusetts Avenue, Suite 1100, Washington, DC 20001. Requests for permission to reproduce or
translate all or any part of the material published herein should also be addressed to the director.

Generally, API standards are reviewed and revised, reaffirmed, or withdrawn at least every five years. A one-time
extension of up to two years may be added to this review cycle. Status of the publication can be ascertained from the
API Standards Department, telephone (202) 682-8000. A catalog of API publications and materials is published
annually by API, 200 Massachusetts Avenue, Suite 1100, Washington, DC 20001.

Suggested revisions are invited and should be submitted to the Standards Department, API, 200 Massachusetts
Avenue, Suite 1100, Washington, DC 20001, standards@api.org.

iii

Full document details: API MPMS 8.3 2019

http://www.avadocuments.com/doc/api-mpms-8-3-2019
http://www.avadocuments.com/doc/api-mpms-8-3-2019


Full document details: API MPMS 8.3 2019

http://www.avadocuments.com/doc/api-mpms-8-3-2019
http://www.avadocuments.com/doc/api-mpms-8-3-2019


Contents

Page

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

2 Referenced Documents  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1

3 Terminology . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2

4 Significance and Use  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2

5 Safety and Health Precautions  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2

6 Sample Containers  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2

7 Labeling  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4

8 Transport  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4

9 Mixing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5

10 Sample Integrity and Storage, Preservation, and Audit . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7

11 Testing—Accpetance Test for Sample Container/Mixing Systems for Water in Crude Oil. . . . . . . . . . . . . 8

12 Keywords . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11

Appendix X1: Acceptance Testing—Background on Table 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11

Appendix X2: Acceptance Testing for Water in Crude Oil . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12

Appendix X3: Guide for Selecting Container Materials . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15

Appendix X4: Summary of Recommended Mixing Procedures . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19

Appendix X5: Flow Chart for Sample Container/Mixing System Acceptance Test  . . . . . . . . . . . . . . . . . . . . . . 20

Summary of Changes  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22

Figures
1 Example Sample Label . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4
X5.1 Flow Chart of Power Mixer and Sample Container Acceptance Test . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21

Tables

1 Maximum Permissible Difference between Test Specimens and Maximum Permissible 
Difference between the Average of All Test Specimens and Total Water Concentration 
(Based upon Three Test Specimens)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6

X3.1 Summary of Container Materials for Crude Oils . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16

X3.2 Summary of Container Material for Gasolines. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17

X3.3 Summary of Container Material for Kerosene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18

X3.4 Summary of Container Materials for Fuel Oils (Numbers 2, 4, 5, and 6). . . . . . . . . . . . . . . . . . . . . . . . . . . 19

X4.1 Summary of Recommended Mixing Procedures. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20

v

Full document details: API MPMS 8.3 2019

http://www.avadocuments.com/doc/api-mpms-8-3-2019
http://www.avadocuments.com/doc/api-mpms-8-3-2019


Full document details: API MPMS 8.3 2019

http://www.avadocuments.com/doc/api-mpms-8-3-2019
http://www.avadocuments.com/doc/api-mpms-8-3-2019


Designation: D5854 − 19a

Manual of Petroleum Measurement Standards (MPMS), Chapter 8.3

Standard Practice for
Mixing and Handling of Liquid Samples of Petroleum and
Petroleum Products1

This standard is issued under the fixed designation D5854; the number immediately following the designation indicates the year of
original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A
superscript epsilon (´) indicates an editorial change since the last revision or reapproval.

1. Scope*

1.1 This practice covers handling, mixing, and conditioning
procedures that are required to ensure that a representative
sample of the liquid petroleum or petroleum product is
delivered from the primary sample container or container or
both into the analytical apparatus or into intermediate contain-
ers.

1.2 Appendix X1 details the background information on the
development of Table 1 used in performance testing. Appendix
X2 provides guidance in the acceptance testing for water in
crude oil. Appendix X3 provides a guide for materials of
sample containers. Appendix X4 provides a summary of
recommended mixing procedures. Appendix X5 provides a
flow chart for sample container/mixing system acceptance test.

1.3 For sampling procedures, refer to Practices D4057 (API
MPMS Chapter 8.1) and D4177 (API MPMS Chapter 8.2).
Practice D5842 (API MPMS Chapter 8.4) covers sampling and
handling of light fuels for volatility measurement, and D8009
(API MPMS Chapter 8.5).

1.4 It is recommended that the users of this practice perform
the tests in Practice D4177 (API MPMS Chapter 8.2) before
performing the test in this practice.

1.5 This standard does not purport to address all of the
safety concerns, if any, associated with its use. It is the
responsibility of the user of this standard to establish appro-
priate safety, health, and environmental practices and deter-
mine the applicability of regulatory limitations prior to use.

1.6 This international standard was developed in accor-
dance with internationally recognized principles on standard-
ization established in the Decision on Principles for the

Development of International Standards, Guides and Recom-
mendations issued by the World Trade Organization Technical
Barriers to Trade (TBT) Committee.

2. Referenced Documents

2.1 ASTM Standards:2

D3700 Practice for Obtaining LPG Samples Using a Float-
ing Piston Cylinder

D4057 Practice for Manual Sampling of Petroleum and
Petroleum Products

D4177 Practice for Automatic Sampling of Petroleum and
Petroleum Products

D4306 Practice for Aviation Fuel Sample Containers for
Tests Affected by Trace Contamination

D5842 Practice for Sampling and Handling of Fuels for
Volatility Measurement

D8009 Practice for Manual Piston Cylinder Sampling for
Volatile Crude Oils, Condensates, and Liquid Petroleum
Products

2.2 API Documents:3

Manual of Petroleum Measurement Standards, Chapter 10,
Sediment and Water (all sections)

Publication 2003, Protection Against Ignitions Arising Out
of Static, Lighting, and Stray Currents

Publication 2026, Safe Descent onto Floating Roofs of
Storage Tanks in Petroleum Service

Publication 2217, Guideline for Confined Space Work in the
Petroleum Industry

2.3 Department of Transportation:4

Code of Federal Regulations, Title 49, Section 173
2.4 Occupational Safety and Health Standards:4

29 Code of Federal Regulations, Subpart Z, “Toxic and
Hazardous Substances,” Part 1910.1000 and following

1 This practice is under the jurisdiction of ASTM Committee D02 on Petroleum
Products, Liquid Fuels, and Lubricants and the API Committee on Petroleum
Measurement, and is the direct responsibility of Subcommittee D02.02 the joint
ASTM-API committee on Hydrocarbon Measurement for Custody Transfer (Joint
ASTM-API). This practice has been approved by the sponsoring committees and
accepted by the Cooperating Societies in accordance with established procedures.

Current edition approved May 1, 2019. Published July 2019. Originally approved
in 1996. Last previous edition approved in 2019 as D5854 – 19. DOI: 10.1520/
D5854-19A.

2 For referenced ASTM standards, visit the ASTM website, www.astm.org, or
contact ASTM Customer Service at service@astm.org. For Annual Book of ASTM
Standards volume information, refer to the standard’s Document Summary page on
the ASTM website.

3 Available from American Petroleum Institute (API), 1220 L. St., NW,
Washington, DC 20005-4070, http://www.api.org.

4 Available from the Superintendent of Documents, U.S. Government Printing
Office, Washington, DC 20402.

*A Summary of Changes section appears at the end of this standard

© Jointly copyrighted by ASTM International, 100 Barr Harbor Drive, PO Box C700, West Conshohocken, PA 19428-2959, USA and the American Petroleum Institute (API), 1220 L Street NW, Washington DC 20005, USA

This international standard was developed in accordance with internationally recognized principles on standardization established in the Decision on Principles for the
Development of International Standards, Guides and Recommendations issued by the World Trade Organization Technical Barriers to Trade (TBT) Committee.
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3. Terminology

3.1 Definitions of Terms Specific to This Standard:
3.1.1 aliquot, n—a small portion of a larger sample that is

analyzed and assumed to represent the whole sample.

3.1.2 composite sample, n—a sample prepared by combin-
ing a number of samples and treated as a single sample; also
refer to tank composite sample, volumetric composite sample,
deck composite sample, and multiple tank composite sample.

3.1.3 crude petroleum sampling, n—sampling of unrefined
crude oil.

3.1.4 liquid petroleum sampling, n—sampling of refined or
unrefined hydrocarbon liquids.

3.1.5 intermediate sample receiver/container, n—a sample
container into which all or part of the sample from a primary
sample receiver/container is transferred for transport, storage,
or ease of handling.

3.1.6 petroleum, n—a substance, generally liquid, occurring
naturally in the earth and composed mainly of mixtures of
chemical compounds of carbon and hydrogen with or without
other nonmetallic elements such as sulfur, oxygen, and nitro-
gen; the compounds that compose petroleum may be in the
gaseous, liquids, or solid state, depending on their nature and
on the existent conditions of temperature and pressure.

3.1.7 primary sample container, n—a container in which a
sample is initially collected, such as a glass or plastic bottle, a
can, a core-type thief, a high-pressure cylinder, a floating
piston cylinder, or a sample container in an automatic sampling
system.

3.1.8 retain sample, n—a sample that is stored for future
use.

3.1.9 sample container, n—receptacle used for storage and
transport of the sample.

3.1.10 sample handling and mixing, n—the conditioning,
transferring, and transporting of a sample in a manner that does
not compromise the integrity of the sample.

3.1.11 sampling, n—all the steps required to obtain a sample
that is representative of the contents of any pipe, tank, or other
vessel, and to place that sample in a container from which a
representative test specimen can be taken for analysis.

3.1.12 test specimen, n—a representative sub-sample taken
from the primary or intermediate sample container for analysis.

4. Significance and Use

4.1 Representative samples of petroleum and petroleum
products are required for the determination of chemical and
physical properties used to establish standard volumes, prices,
and compliance with commercial and regulatory specifications.
The handling of samples from the time of collection until they
are analyzed requires care and effort to maintain their compo-
sitional integrity. Samples of high RVP (unstabilized) hydro-
carbons are required at many measurement points, for example
offshore production, at the outlets of test separators or to allow
calibration of a flowmeter. This practice also describes require-
ments associated with handling and mixing samples held
within pressurized cylinders.

4.2 Practice D4057 (API MPMS Chapter 8.1), Practice
D4177 (API MPMS Chapter 8.2), Practice D5854 (API MPMS
Chapter 8.3), Practice D5842 (API MPMS Chapter 8.4), and
Practice D8009 (API MPMS Chapter 8.5). The primary pur-
pose of this suite of standards, is to ensure proper sampling and
handling for custody transfer applications. There are a signifi-
cant number of test methods that may be used to analyze the
samples taken by techniques described in API MPMS Chapter
8.1 and 8.2. For samples that are taken for test methods outside
the general scope of custody transfer covered by this practice,
the personnel assigned to take the sample are responsible to
refer to the test methods for additional critical information that
may impact the sampling process, that is, specific container
selection, transport methods, storage times, etc. Those require-
ments should be found in the appropriate test method.

5. Safety and Health Precautions

5.1 Potential health and safety hazards may be associated
with the handling and mixing of petroleum samples.

5.2 All sample handling and mixing equipment should be
approved by the parties involved. All equipment should be
installed, operated, and maintained in a manner to minimize
potential health and safety hazards.

6. Sample Containers

6.1 No single container type will meet requirements of all
petroleum sampling operations. The following are general
design and construction considerations for sample containers.

6.2 Container Configuration—Containers may be dispos-
able or recyclable. Due care should be taken to ensure that
samples extracted are representative before a subsample is
removed or that the entirety of the sample may be removed for
further processing.

6.2.1 If a container is to be reused, it should drain continu-
ously toward the outlet to ensure liquid withdrawal or incor-
porate a sump and dip tube to ensure complete evacuation of
the composite sample.

6.2.2 Cylindrical containers are better suited for samples
that are to be tested for free water or sediment and water.

6.2.3 Containers should not have internal pockets or dead
spots that can create a bias to the overall result. (For example,
give due consideration to sight glasses or float indicator
mechanics that can retain sample that is not then mixed.)

6.2.4 Internal surfaces of containers should minimize
corrosion, incrustation, water, adsorption of elements of
interest, or clingage.

6.2.5 Container configuration should allow for the transfer
of samples from one container to another or to the analytical
apparatus while maintaining the integrity of the sample’s
composition. It may be desirable to reduce or increase the
temperature of the sample prior to transfer (that is, reducing
temperature to minimize the loss of light ends).

6.2.6 Containers should have an inspection cover/closure/
cap of sufficient size to facilitate filling, inspection, and
cleaning. Where a sample represents a high value transaction,
a means of installing security seals to prevent tampering should
be provided.

D5854 − 19a
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6.2.7 If the sample is likely to separate because it contains
immiscible fluids (for example, water or sediment in oil), the
containers should be designed to allow for homogenization
while preventing the loss of any constituents that affect the
representativeness of the sample and the accuracy of the
analytical tests.

6.2.8 Containers should be made so as to avoid contamina-
tion from external foreign material (for example, the ingress of
water or other contaminants). When the sample contains
immiscible fluids, care shall be taken to adequately homog-
enize the content so that any extracted sample is within the
allowed repeatability of the bulk value of that property. Note
that in the case of hydrocarbon and water, adequate mixing to
determine water content is likely to irreversibly damage other
properties of interest such as density.

6.2.9 Containers used with closed loop mixers may need a
pressure/vacuum relief valve set so as not to exceed the design
pressure of the container. A pressure gauge may also be
incorporated.

6.2.10 Containers used with closed loop mixers for non-
homogeneous fluids shall have a suction port at or near the
bottom.

6.2.11 Constant pressure cylinders are referred to in Practice
D3700, Practice D4057 (API MPMS Chapter 8.1), Practice
D4177 (API MPMS Chapter 8.2), and Practice D8009 (API
MPMS Chapter 8.5) discusses the merits of the constant
pressure cylinder for the sampling of rail cars and the like.
These cylinders are designed to allow spot or composite
samples to be taken from a pressurized tank or pipeline at full
line conditions and maintain the sample at those conditions
until analyzed.

6.2.12 The laboratory container shall be selected such that
its construction material does not affect sample compositional
integrity and its volume and its dimensions are sufficient to
allow for adequate mixing. In selecting the laboratory test
container, take particular care in respect of the following:

6.2.12.1 Liquids containing volatile materials, as loss by
evaporation can occur;

6.2.12.2 Liquids suspected to contain sediment and/or
water, as separation can occur;

6.2.12.3 Samples with potential wax deposition, as separa-
tion can occur if a sufficient temperature is not maintained;

6.2.12.4 Samples of high viscosity and/or density, as both
temperature and mixer placement may be affected to obtain the
required homogenization; and

6.2.12.5 Make sure constituents are compatible with the
container material (that is, mercury readily forms an amalgam
with aluminum).

6.3 Container Volume:
6.3.1 A general rule is that both primary and intermediate

containers should be large enough to hold the required sample
size within 60 % to 80 % of the total capacity. This provides for
thermal expansion.

6.3.2 The size of primary containers is determined from the
sampling operation as described in Practices D4057 (API
MPMS Chapter 8.1) and D4177 (API MPMS Chapter 8.2).

6.3.3 The size of intermediate containers should be as large
as practical to minimize surface tension effects with due

consideration given to storage space requirements, shipping
rules and regulations, availability, and other practicalities.

6.3.4 Refer to API 8.2 for composite sample volume and the
number of samples when using automatic sampling systems.

6.4 Container Material:
6.4.1 Sample containers are normally made of glass, metal,

or plastic. Exercise care in the selection of container material
as it could affect the test results obtained from the sample.
Containers acceptable for samples to be tested immediately
may not be acceptable for storage of sample.

6.4.2 Glass containers are suitable for many sample test and
storage requirements. Clear glass bottles may be examined
visually for cleanliness and allow for visual inspection of the
sample for free water or solid impurities. Some petroleum
samples are affected by exposure to sunlight or fluorescent
lamp UV emissions if clear glass is used. In these cases, brown
glass bottles may afford the necessary protection. Care should
be taken to ensure the necessary protection is provided when
selecting a container.

6.4.3 Sample containers coated with tin shall have seams
that have been soldered on the exterior surfaces with a flux of
rosin cleaned in a suitable solvent. Such a flux is easily
removed with gasoline, whereas many others are very difficult
to remove. Minute traces of flux may contaminate the sample
so that results obtained on tests such as dielectric strength,
oxidation resistance, and sludge formation may be erroneous.
Exercise care also to ensure that samples containing free or
entrained water are not corrosive to the metal. Internally
epoxy-lined tin cans may have residual contamination and
precaution should be taken to ensure its removal.

6.4.4 Sample containers made of stainless steel with welded
seams are suitable for many sampling operations. Other than
ensuring the cleanliness, use of these containers presents no
unusual concerns.

6.4.5 Plastic bottles shall be of a material that is impervious
to attack from the sample. This is especially a consideration
when using plastic for long term storage of certain petroleum
products. Clear plastic bottles are unsuitable for samples
sensitive to light.

6.4.6 When sampling aviation fuels, Practice D4306 should
be consulted for guidance on container selection. This practice
gives information on the types of containers that have been
found satisfactory for tests to determine water separation,
copper corrosion, electrical conductivity, thermal stability,
lubricity, and trace metal content.

6.4.7 Appendix X3 is a guide for selecting the material of
which sample containers may be made. It is impossible to
cover all petroleum sampling container requirements;
therefore, when questions arise as to a container’s suitability
for a given application, experience and testing should be relied
upon.

6.5 Container Closures:
6.5.1 Stoppers made of a material that will not deteriorate or

contaminate the sample may be used. Care should be used
when using cork stoppers. Situations where corks should not be
used include liquids where loss of light ends may affect the
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