665.538 ASTM 2d ed.

CONTENTS

Purpose of Manual

Introduction

Nature of Short Analysis — Need for Cross-Check Methods
Nomenclature

Composition of Petroleum and Available Methods
Precision of Methods

Methods Published for Information

References

PART 1 DISCUSSION OF ANALYSIS BY PRODUCT TYPES

Chapter I Gas Analysis ; Analysis of Cs and Lighter Hydrocarbons
Background Information on Gas Analysis
Present Recommendations for Gas Analysis
References on Gas Analysis
Chapter II Analysis of Gasoline and Other Distillate Fuels
Background Information Analysis
Present Recommendations for Analysis of Gasoline and Similar Wide-Boiling Naphthas
Present Recommendations for Analysis of Narrow Cuts and Pure Compounds in Gasoline
Boiling Range
Specific Comments on Analysis of Solvents
Specific Comments on Analysis of Kerosine , Light Fuel Oil, and Jet Fuels
Analysis of Gas Oil and Diesel Fuels
References on Analysis of Gasoline, Other Distillate Fuels, and Solvents
Chapter III Analysis of Viscous Oils
Molecular-Type Analysis
Structural Group Analysis
References on Analysis of Viscous Oils

PART II ASTM METHODS OF TEST

Physical properties
Density and Specific Gravity of Liquids by Lipkin Bicapillary Pycnometer
Density and Specific Gravity of Liquids by Bingham Pycnometer
Density and Specific Gravity of Viscous Materials by Bingham Pycnometer
Density and Specific Gravity of Viscous materials by Lipkin Bicapillary
Pycnometer
API Gravity of crude Petroleum, Petroleum, andPetroleum Products
(Hydrometer Method)
Specific Gravity of Gaseous Fuels
Density, Specific Gravity, or API Gravity of Crude Petroleum and Liquid
Petroleum Products by Hydrometer Method
Specific Gravity of Light Hydrocarbons by Pressure Hydrometer
Melting Point of Petroleum Wax (Cooling Curve)
Drop melting Point of Petroleum Wax, Including Petrolatum
Solidification Point of Benzene
Freezing Point of High-Purity Hydrocarbons
Purity of Hydrocarbons from Freezing Points

*D 1493 — 64 T Solifification Point of Industrial Organic Chemicals

*D 941 - 55

*D 1217 - 54
*D 1480 — 62
*D 1481 - 62
*D 287 — 67

*D 1070 — 67
*D 1298 — 67
*D 1657 — 64
*D  87-66
*D 127 -63
*D 852 -67
*D 1015 - 55
*D 1016 — 55
*D 2421 - 66
*D 1218 - 61

*D 1747 - 62

Interconversion of the Analysis of Cs and Lighter Hydrocarbons to Gas-Volume,
Liquid-Volume, or Weight Basis

Refractive Index and Refractive Dispersion of Hydrocarbon Liquids

Refractive Index of Viscous Materials

Page

12
14
14
14

19
19
21
24
25
25
27

29
31
32
32
33
36
39
41
42

76
181
207

215

353
188
241



*D 1807 — 64
IP 60/53

*D 2503 - 67
*D 445 —-65

*E 12—-61T

*D 611 —64
D 1012 -62
D 1133 -61
*D 875 —064
D 2140 - 66
*D 2159 — 64

*D 2501 — 67
*D 2502 - 67

*D 936 —55
D 1319-66T
*D 2002 — 64

*D 2003 — 64

*D 2549 - 67

Refractive Index and Specific Optical Dispersion of Electrical Insulating Liquids  a

Specific Refractivity o
Molecular Weight of Hydrocabons by Thermoelectric Measurement of Vapor
Pressure 399
Viscosity of Transparent and Opaque Liquids (Kinematic and Dynamic

Viscosities) 49
Density and Specific Gravity of Solids, Liquids, and Gases o

Solvency Tests
Aniline Point and Mixed Aniline Point of Petroleum Products and Hydrocarbon

Solvents 56
Aniline Point and Mixed Aniline Point of Hydrocarbon Solvents a
Kauri-Butanol Value of Hydrocarbon Solvents a
Correlative Methods

Calculation of Olefins and Aromatics in Petroleum Distillates from Bromine

Number and Acid Absorption 63
Carbon-Type Composition of Insulating Oils of Petroleum Origin 315
Naphthenes in Saturates Fractions by Refractivity Intrcept 319
Calculation of Viscosity-Gravity Constant (VGC) of Petroleum Oils 393

Estimation of Molecular Weight of Petroleum Oils from Viscosity Measurements 395

Liquid Chromatographic Methods

Aromatic Hydrocarbons in Olefin-Free Gasolines by Silica Gel Adsorption 67
Hydrocarbon Types in Liquid Petroleum Products by Fluorescent Indicator
Adsorption 200
Isolation of Representative Saturates Fraction from Low-Olefinic Petroleum
Naphthas 275
Isolation of Representative Saturates Fraction From High-Olefinic Petroleum
Naphthas 279
*D 2007 — 65 T Characteristic Groups in rubber Extender and Processing Oils by the Clay-Gel
Adsorption Chromatographic Method 294
Separation of Representative Aromatics and Nonaromatics Fractions of High-
Boiling Oils by Elution Chromatography 415

Proposed Method of Test for Hydrocarbon Type Analysis of Diesel Fuels by Silica Gel Adsorption 538

*D 1717 — 65
*D 1945 - 64
*D 1946 — 67
*D 2163 — 66
*D 2267 - 67

Gas Chromatographic Methods
Analysis of Commercial Butane-Butylene Mixtures by Gas Chromatography 236

Analysis of Natural Gas by Gas Chromatography 250
Analysis of Reformed Gas by Gas Chromatography 265
Analysis of Liquefied Petroleum (LP) Gases and Propylene Concentrates by Gas

Chromatography 322

Aromatics in Light Naphthas, Reformates, and Gasolines by Gas Chromatography 328

D 2268 — 64 T Analysis of High-Purity n-Heptane and Isooctane by Capillary Gas

D 2306 - 67

Chromatography 335
Xylene Isomer Analysis by Gas Cheomatography 343

D 2360 — 66 T Nonaromatic Hydrocarbons in Monocyclic Aromatic Hydrocarbons by Gas

Chromatography 350

D 2426 — 65 T Butadiene Dimer and Styrene in Butadiene Concentrates by Gas Chromatography 376

*D 2427 - 67  Determination of C, Through Cs Hydrocarbons in Gasoline by Gas
Chromatography 379
*D 2504 — 67 Noncondensable Gases in C; and Lighter Hydrocarbon products by Gas
Chromatography 403
*D 2505 —-67 Ethylene, Other Hydrocarbons, and Carbon Dioxide in High-Purity Ethylene 406
D 2593 — 67 T Butadiene Purity and Hydrocarbon Impurities by Gas Chromatography 422
D 2597 — 67 T Analysis of Natural Gas-Liquid Mixtures by Gas Chromatography 428
D 2600 — 67 T Aromatic Traces in Light Saturated Hydrocarbons by Gas Chromatography 435
Proposed Method for Analysis of Isoprene by Gas Chromatography 535
IP 184/63

Analysis by Gas Chromatography — C, to Cs Paraffins in Crude Oils a



Proposed Method of Test for Hydrocarbon Traces in Propylene Concentrates by Gas

Chromatography 543
Recommended Practices for:
E 260-65T General Gas Chromatography Procedures 480
E 355-68  Gas Chromatography Terms and Relationships o
Spectroscopic Methods
*D 1017—-51 Benzene and Toluene by Ultraviolet Spectrophotometry 124
D 1095 Analysis of 60 Octane Number Isooctane-Normal Heptane ASTM Knock Test
Reference Fuel Blends by Infrared Spectrophotometry a,b
*D 1096 — 54  1,3-Butadiene in C, Hydrocarbon Mixtures by Ultraviolet Spectrophotometry 156
*D 1137 —-53  Analysis of Natural Gases and Related Types of Gaseous Mixtures by the Mass
Spectrometer o
D 1302 - 61 T Analysis of Carburated Water Gas by the Mass Spectrometer o
*D 1658 — 63  Carbon Number Distribution of Aromatic Compunds in Naphthas by mass
Spectrometry 232
*D 1840 — 64  Naphthalene Hydrocarbons inAviation Turbine Fuels by Ultraviolet
Spectrophotometry 246
*D 2008 — 65  Ultraviolet Absorbance and Absorptivity of Petroleum Products 302
D 2144 - 66 Examination of Electrical Insulating Oils by Infrared Absorption o
D 2269 - 67 Evaluation of White Mineral Oils by Ultraviolet Absorption a
*D 2424 - 67 Hydrocarbon Types in Propylene Polymer by Mass Spectrometry 357
*D 2425 —-67 Hydrocarbon Types in Middle Distillates by Mass Spectrometry 366
D 2498 — 66 T Isomer Distribution of Straight-Chain Detergent Alkylate by Mass Spectrometry 387
D 2567 — 66 T Molecular Distribution Analysis for Monoalkylbenzenes by Mass Spectrometry 419
D 2601 - 67 T Low-Voltage Mass Spectrometric Analysis of Propylene Tetramer 445
D 2650 — 67 T Chemical Composition of Gases by Mass Spectrometry 449
Proposed Method of Test for Carbon number Distribution of Saturate and Aromatic Classes in
Distillate Waxes by mass Spectrometry 546
Proposed Method of Test for Individual Hydrocarbons in a C4 Fraction by Infrared
Spectrophotometry 504
Proposed Method of Test for Benzene, Toluene, Ethylbenzene, and Individual Xylenes by Infrared
Spectrophotometry 522
Proposed method of Test for Ortho-Xylene, meta-Xylene, Para-Xylene, and Ethylbenzene in
Nitration Grade Xylenes by Infrared Spectrophotometry 528

Proposed Method of Test for Hydrocarbon Types in Low Olefinic Gasoline by mass Spectrometry o

Proposed Method of Test for Hydrocarbon Types in Olefinic Gasoline by Mass Spectrometry o
Recommended Practices for:

E 137-65  Evaluation of Mass Spectrometers for use in Chemical Analysis 458

E 168-67  General Techniques of Infrared Quantitative Analysis 462

E 169 —63(1967) General Techniques of Ultraviolet Quantitative Analysis 473

E 204 - 67  Identification of Material by Absorption Spectroscopy Using the Wyandotte-

ASTM (Kuentzel) Punched Card Index o

Definitions of Terms and Symbols Relating to:

E 131-67 T Molecular Spectroscopy a

Chemical Methods
*D 483 -63  Unsulfonated Residue of Petroleum Plant Spray Oils a
*D 973 -59  Butadiene content of Polymerization Grade Butadiene and Butadiene concentrate 82
*D 1019 - 67  Olefinic Plus Aromatic Hydrocarbons in Petroleum distillates 131
*D 1020 - 61  Alpha Acetylenes in butadiene, Butadiene concentrates, and Butane-Butene
Mixtures, Silver Nitrate Method 143

*D 1024 — 59  Butadiene Dimer and Styrene in Butadiene Concentrates 150
*D 1136 — 53  Analysis of Natural Gases by the Volumetric-Chemical Method 161

D 1158° Bromine Number of Petroleum Distillates by Color-Indicator Titration 554
*D 1159 —-66 Bromine Number of Petroleum distillates and Commercial Aliphatic Olefins by

(IP 130/67)  Electrometric Titration 167



*D 1268 — 55

Unsaturated Light Hydrocarbons (Silver-Mercuric Nitrate Method)

D 1491 - 60 (1966) Bromine Index of Aromatic Hydrocarbons by Potentiometric Titration
D 1492 — 60 (1966) Bromine Index of Aromatic Hydrocarbons by Coulometric Titration

*D 2006 — 65 T Characteristic Groups in Rubber Extender and Processing Oils by the Precipitation

Method

Proposed Method for Analysis for Traces of Acetylene in High-Purity Ethylene (Silver Nitrate

Method)
*D  86-67
D 848 -62
*D 1023 - 52
*D 1025 - 52
D 1078 — 67
*D 1160 — 61

Miscellaneous Methods
Distillation of Petroleum Products
Acid Wash Color of Industrial Aromatic Hydrocarbons
Separation of Residue From Butadiene
Nonvolatile Residue in Polymerization Grade Butadiene
Distillation Range of Volatile Organic Liquids
Distillation at Reduced Pressure of Petroleum Products

D 1555—63 T Calculation of Volume and Weight of Industrial Aromatic Hydrocarbons

*D 1837 — 64
*D 2001 — 64

Volatility of Liquefied Petroleum (LP) Gases
Depentanization of Styrene Monomer

D 2121 -66 T Polymer Content of Styrene Monomer

*D 2158 — 65

Residues inLuquefied Petroleum (LP) Gases

D 2279 - 64 T Acid Wash color of Refined Grade Naphthalene

*D 2382 — 65
IP 127/51
ES —-46

Heat of combustion of Hydrocarbon Fuels by Bomb Calorimeter (High-Precision
Method)

Distillation of Hydrocarbon Gases — Low-Temperature Fractionation

Emergency Method of Test for Benzene, Toluene, and Higher-Boiling Aromatics
In Aviation Gasoline

Specification for:

E 133-58

*D 129 -64

Distillation Equipment

Non —Hydrocarbon Constituents
Sulfur in Petroleum Products by the Bomb Method

D 931-50(1958) Thiophene in Benzene

D 1685 - 66
*D 1018 — 64
*D 1021 — 64
*D 1022 — 64
*D 1219 -61
*D 1323 -62

Traces of Thiophene in Benzene Using Isatin and Spectrophotometry
Hydrogen in Petroleum Fractions

Oxygen in Light Hydrocarbon Vapors

Peroxide Content of Light Hydrocarbons

Mercaptan Sulfur in Aviation Turbine Fuels (Color-Indicator Method)
Mercaptan Sulfur in Aviation Turbine Fuels (Amperometric and Potentiometric
Methods)

*D 1266 — 64 T Sulfur in Petroleum products and Liquefied Petroleum (LP)
(IP 107/65T) Gases (Lamp Method)
D 1551 — 65 T Sulfur in PetroleumOils (Quartz-Tube Method)

*D 1552 - 64
*D 2385 — 66
*D 2420 — 66
D 2622 - 67
E 258-67

Sulfur in Petroleum Products (High-Temperature Method)

Hydrogen Sulfide and Mercaptan Sulfur in Natural Gas (Cadmium Sulfate-
Iodometric Titration method)

Hydrogen Sulfide in Liquefied Petroleum (LP) Gases (Lead Acetate Method)
Sulfur in Petroleum Products (X-Ray Spectrographic Method)

Total Nitrogen in Organic Materials by Modified Kjeldahl Method

Specification for :
Apparatus for Microdetermination of Carbon and Hydrogen in Organic and Organo

E 191-64

Metallic Compounds

194
223
226
283

532

R R R RR IR

R R R LR KR

=]

R R

R R R R



