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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 APl nor any of APl'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. APl makes no warranties, express or implied for reliance on or any omissions from the information or
equations contained in this document. The examples given in this document are for illustration purposes only. They
are not to be considered exclusive or exhaustive in nature.

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.

Any manufacturer marking equipment or materials in conformance with the marking requirements of an API standard
is solely responsible for complying with all the applicable requirements of that standard. APl does not represent,
warrant, or guarantee that such products do in fact conform to the applicable API standard.

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.

Copyright © 2009 American Petroleum Institute
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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.

This document was produced under APl 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, NW, 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 APl publications and materials is
published annually and updated quarterly by API, 200 Massachusetts Avenue, NW, Suite 1100, Washington, DC
20001.

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

APl MPMS Ch. 11.5.1, APl MPMS Ch. 11.5.2, and APl MPMS Ch. 11.5.3 are intended to replace APl MPMS
Ch. 11.1-1980 Volumes XI/XIl (ASTM D1250-80, IP 200/80). This standard gives the following equivalents for any
value of API gravity at 60 °F:

— relative density at 60 °F (old Table 3);

— absolute density at 60 °F;

— absolute density at 15 °C (old Table 3);

— pounds per U.S. gallon at 60 °F in vacuo and in air (old Table 8);

— U.S. gallons per pound at 60 °F in vacuo and in air (old Table 8);

— short tons per 1000 U.S. gallons at 60 °F in vacuo and in air (old Table 9);

— U.S. gallons per short ton at 60 °F in vacuo and in air (old Table 10);

— short tons per barrel at 60 °F in vacuo and in air (old Table 9);

— barrels per short ton at 60 °F in vacuo and in air (old Table 10);

— long tons per 1000 U.S. gallons at 60 °F in vacuo and in air (old Table 11);

— U.S. gallons per long ton at 60 °F in vacuo and in air (old Table 12);

— long tons per barrel at 60 °F in vacuo and in air (old Table 11);

— barrels per long ton at 60 °F in vacuo and in air (old Table 12);

— metric tons per 1000 U.S. gallons at 60 °F in vacuo and in air (old Table 13);

— metric tons per barrel at 60 °F in vacuo and in air (old Table 13);

— barrels per metric ton at 60 °F in vacuo and in air;

— cubic metres per short ton at 15 °C in vacuo and in air (old Table 14);

— cubic metres per long ton at 15 °C in vacuo and in air (old Table 14).

While not related to API gravity, the following are included for user convenience:

— U.S. gallons at 60 °F to litres at 15 °C (old Table 4);

— barrels at 60 °F to litres at 15 °C (old Table 4);

This standard is intended for application to bulk liquid quantities.

This standard provides implementation procedures for conversion of API gravity at 60 °F to equivalent densities in
both in vacuo and in air values. A derivation of the in air equation is presented in Section B.4. In air values reflect the

buoyancy effect of air if a substance were to be weighed in the air, and thus are slightly less than in vacuo values by
approximately 0.1 % to 0.2 %. Although in airimplementation procedures are presented in this standaBBr&tﬂqﬁights
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of certain common industry practices, in vacuo values are recommended because they more accurately represent the
amount of material present.

Furthermore, as there is no known technical reason for the continued use of API gravity in the oil industry, absolute
density is recommended instead (see APl MPMS Ch. 11.5.3). This standard is presented, however, for the
convenience of certain current common industry practices.
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Chapter 11—Physical Properties Data
Section 5—Density/Weight/VVolume Intraconversion
Part 1—Conversions of API Gravity at 60 °F

Implementation Guidelines

This revised standard is effective upon the date of publication and supersedes the applicable parts of APl MPMS
Ch. 11.1-1980, Volumes XI/XIl. However, due to the nature of the changes in this revised standard, it is recognized
that guidance concerning an implementation period may be needed in order to avoid disruptions within the industry
and ensure proper application. As a result, it is recommended that this revised standard be utilized on all new
applications no later than TWO YEARS after the publication date. An application, for this purpose, is defined as the
point where the calculation is applied.

Once the revised standard is implemented in a particular application, the previous standard will no longer be used in
that application.

However, the use of API standards remains voluntary and the decision on when to utilize a standard is an issue that is
subject to the negotiations between the parties involved in the transaction.

1 Scope

These intraconversion tables are applicable to all crude oils, petroleum products, and petrochemicals.

2 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.

API MPMS Chapter 11.1-2004, Temperature and Pressure Volume Correction Factors for Generalized Crude Oils,
Refined Products, and Lubricating Oils

APl MPMS Chapter 11.4.1-2003, Density of Water and Water VCFs for Volumetric Meter Proving

APl MPMS Chapter 15-2001, Guideline for the Use of the International System of Units (Sl) in the Petroleum and
Allied Industries

ASTM D1250-1959 ', Report on the Development, Construction, and Preparation of the ASTM—IP Petroleum
Measurement Tables

12th General Conference on Weights and Measures (1964)

NIST Handbook 44-2002 Edition 2, Specifications, Tolerances, and Other Technical Requirements for Weighing and
Measuring Devices

NIST Handbook 44-2007 Edition, Appendix C
NIST Handbook 105-1 (Revised 1990), Specifications and Tolerances for Reference Standards and Field Standard

Weights and Measures

1 ASTM International, 100 Barr Harbor Drive, West Conshohocken, Pennsylvania 19428, www.astm.org.
2 National Institute of Standards and Technology, 100 Bureau Drive, Stop 3460, Gaithersburg, Maryland 2B%WS
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2 APl MPMS CHAPTER 11

3 Definitions and Abbreviations
3.1 Definitions

3.1.1

absolute density

The density of a substance is the mass of the substance occupying unit volume at a specified temperature at
atmospheric pressure or equilibrium vapor pressure. Density as so defined is sometimes referred to as “true density”
or as “density in vacuo,” or often just plain “density.” When reporting density, the units of mass and volume used and
the temperature of the determination must be stated (e.g. kilograms per cubic metre or grams per millimetre at ¢ °F or
t °C). For the oil industry, if the temperature is unstated, standard temperature (60 °F or 15 °C) should be assumed.

3.1.2

API gravity

A term used by the petroleum industry to express the relative density of petroleum liquids (also see relative density).
The relationship between API gravity and relative density (formerly called specific gravity) is shown in Equation (1).
API gravity is a dimensionless number; as it is derived from absolute density, it is “in vacuo.”

31.3
apparent density
See density in air.

314
apparent weight
See weight in air.

3.1.5
density in air
Apparent weight of a substance occupying unit volume.

3.1.6
density in vacuo
See absolute density.

3.1.7
grams per cubic centimetre
An expression of density in SI (metric) units, also equal to grams per millilitre.

3.1.8
grams per millilitre
An expression of density in Sl (metric) units, also equal to grams per cubic centimetre.

319

kilograms per cubic metre

An expression of density in SI (metric) units, numerically equivalent to grams per litre. This is the common unit of
density currently used in the oil industry.

3.1.10

mass

An absolute measure of a particular quantity of matter. Mass is defined in terms of a standard mass, and therefore the
mass of an object is simply a multiple of the mass standard. The mass of an object remains constant regardless of its
location, whereas weight varies with altitude. The metric unit of mass is the kilogram (kg).
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