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GENERAL MOTORS ENGINEERING STANDARDS

Materials and Processes - Fuels & Lubricants

OXYGENATED GASOLINE, UNLEADED PREMIUM, FACTORY FILL
9986095

1 SCOPE. This specification covers oxygenated
unleaded premium-grade gasoline containing either ethanol or
MTBE for factory-fill use. Factory fill gasoline is intended for
use in vehicles which are stored for extended periods of time
or in storage tanks where the rate of turn-overs is low.

1.1 The specification applies to samples taken directly from
the tank car or tank wagon.

1.2 This specification may involve hazardous materials, oper-
ations, and equipment. This specification does not purport to
address all of the safety problems associated with its use. It is
the responsibility of the user of this specification to establish
appropriate safety and health practices and to determine the
applicability of regulatory limitations prior to use.

2 REFERENCED STANDARDS.

GM1000M ASTM D2699 ASTM D4953
ASTM D86 ASTM D2700 ASTM D5059
ASTM D130 ASTM D3120 ASTM D5190
ASTM D381 ASTM D3231 ASTM D5191
ASTM D525 ASTM D3237 ASTM D5453
ASTM D665 ASTM D4806 ASTM D5482
ASTM D1319 ASTM D4814 ASTM D5500
ASTM D2622 ASTM D4815 ASTM D5598

3 REQUIREMENTS.

3.1 RESTRICTED AND REPORTABLE CHEMICALS
(GM1000M). All materials supplied to this specification must
comply with the requirements listed in GM1000M, Restricted
and Reportable Chemicals.

3.2 In addition to the limits shown herein, the fuel must also
meet applicable regulations of the U.S. Environmental
Protection Agency (ERA) and the States. These regulations
take precedence over requirements of this specification.

3.3 The test requirements given in this specification are mini-
mum or maximum, as the case may be, Acceptance Limits for
valid tests. No adjustments for test precision are to be applied
as test variability was taken into account in the determination
of the requirements.

3.4 All ASTM specified tests shall be performed according to
the latest published version unless otherwise required by this
specification.

3.5 LEAD. Lead content shall not exceed 2.6 mg/L as mea-
sured by ASTM D3237 or ASTM DS5059. No intentional
addition.

36 SILICON. Silicon content shall not exceed 10 mg/L as
measured by ICS/AES or X-ray fluorescence. No intentional
addition.

3.7 PHOSPHORUS. Phosphorus content shall not exceed
1.0 mg/L as measured by ASTM D3231. No intentional addi-
tion.

3.8 SULFUR. Sulfur content shall not exceed 400 ppm
(0.04% by mass) as measured by ASTM D2622, ASTM D3120,
or ASTM D5453.

3.9 MANGANESE. Manganese content shall not exceed 1.0
mg/L as measured by ASTM D3831. No intentional addition.

3.10 GUM. Existent gum shall not exceed 5 mg/100mL.
Unwashed gum shall not exceed 70 mg/100mL. Test method is
ASTM D381.

3.11 OLEFINS and AROMATICS. Olefins and aromatic
hydrocarbons must comply with Section 211(k) of the 1950
Clean Air Act amendments and applicable state requirements.
Report olefin and aromatic hydrocarbon content as measured
by ASTM D1319.

3,12 ADDITIVES. The fuel shall contain a deposit control
additive to minimize deposits in fuel injectors and on intake
valves, while causing no deleterious effects in the fuel system,
engine , and exhaust treatment systems. The fuel must comply
with EPA requirements for deposit control.

3.12.1 The fuel shall limit intake valve deposits to an average
of less than 100 mg per valve when tested according to
ASTM D5500, Standard Test Method for Vehicle Evaluation of
Unleaded Automotive Spark-Ignition Engine Fuel for Intake
Valve Deposit Formation.

3.12.2 The fuel shall limit port fuel injector fouling to less
than 10% flow restriction for any injector in 10 000 miles of
operation when tested according to ASTM D35598, Standard
Test Method for Evaluating Unleaded Automotive Spark-
Ignition Engine Fuel for Electronic Port Fuel Injector Fouling.

3.12.3 Other additives may also be used to meet the require-
ments for copper and ferrous corrosion and for oxidation
stability. Type and quality of additives shall be agreed upon by
purchaser and seller.

3.13 OXYGENATES. The use of oxygenates is required by
this specification, at the concentrations listed below. However,
only one of the following types may be used:

3.13.1 Ethanol. The fuel shall contain between 7 and 10 vol-
ume percent ethanol as measured by ASTM D4815. The
ethanol shall meet the requirements of ASTM D4806,
Standard Specification for Denatured Fuel Ethanol for
Blending with Gasolines for Use as Automotive Spark-Ignition
Engine Fuel . The fuel shall not contain more than 0.15 vol-
ume percent methanol.

3.13.2 Ether. The fuel shall contain between 11 and 15 vol-
ume percant Methyl rer-butyl ether (MTBE) as measured by
ASTM Da4t15.

3.14 VOLATILITY. Vapor pressure and distillation character-
istics shall conform to the limits shown in Table 1. Vapor
pressure as measured by ASTM D4953, ASTM D5190,
ASTM D5191, or ASTM D5482. Distillation characteristics as
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measured by ASTM D86.

3.14.1 Volatility Classes. The schedule of seasonal and geo-
graphical volatility classes shail be as shown in ASTM D4814,
Specification for Automotive Spark-Ignition Engine Fuel and
CGSB 3.5, Unleaded Automotive Gasoline. The maximum
allowable vapor pressure for Class B in Canada Region IV is
72 kPa (10.4 psi).

3.14.2 Driveability Index. The Driveability Index (DI) is cal-
culated as follows:

DI=15x T, +3.0xTg+Ty

3.143 Where T, T, and T90 are the 10%, 50%, and 90%
evaporated temperatures (°F) determined by ASTM D86,

3.15 COPPER CORROSION. Copper corrosion shall be
Classification No 1 max (slight tarnish) fuel submerged in the
fuel for 3 h @ 50°C as determined by ASTM D130.

3.16 FERROUS CORROSION. Ferrous corrosion shall be
less than 5% rust as determined by Procedure A of ASTM D665
modified as follows:

1. Use gasoline rather than turbine oil.

2. Use a test temperature of 38°C rather than 60°C.

3. Instead of distilled water, use 30 mL of salt water
prepared by dissolving the following saits in 1 L of
distilled water:

a. Sodium sulfate (Na,SO,...c.c.ccooeuenn. 148 mg
. Sodium chloride (NaCl ....c..oovernene 165 mg
¢. Sodium bicarbonate (NaHCO,)........ 138 mg
NOTE: (This provides a concentration of

100 ppm each of sulfate, chloride, and
bicarbonate ions.)

4. Use a test time of S h rather than 24 h.

5. Visually rate the corrosion as follows:

Portion of Surface Rusted Result
< 5% Pass
2 5% Fail

3.17 OXIDATION STABILITY. The gasoline shall have an
induction period of not less than 960 minutes as measured by
ASTM D525,

3.18 CONTAMINATION. The gasoline shall be clear and
bright, visually free of undissolved water and suspended mat-
ter, and contain not more than 1.0 mg of sedment per liter,
Sediment is determined by vacuum filtering a 3 L sample of
gasoline through a 1.2 um membrane filter. After drying the
filter in a vacuum desiccator for 10 minutes, the increase in the
mass of the filter is determined.

3.19 ANTIKNOCK RATING. Antiknock Index (Average of
Research and Motor Octane Numbers) shall not be less than 91
as measured per ASTM D2699 (RON) and ASTM D2700
(MON).

4 INITIAL SOURCE APPROVAL. No shipment shall
be made by any supplier until representative initial production
samples have been approved by engineering as meeting the
requirements of this specification.

4.1 Completed copies of the Material Safety Data Sheet
meeting GM information requirements must be submitted with
any new submissions or whenever a composition change has
occurred.

5 INSPECTION AND REJECTION.  All shipments of
material or parts under contract or purchase order manufac-
tured to this specification shall be equivalent in every respect
to the initial samples approved by engineering. There shall be
no changes in either formulation or manufacturing processes
permitted without prior notification and approval by engineer-
ing. Lack of notification by the supplier constitutes grounds
for rejection of any shipment. While samples may be taken
from incoming shipments and checked for conformance to this
specification, the supplier shall accept the responsibility for
incoming shipments meeting this specification without depen-
dence upon purchaser’s inspection.

6 APPROVED SOURCES. Engineering qualification
of an approved source is required for this specification. Only
sources listed ir. .2 GM Corporate M~teri=!s File under this
specification number have been qualified by engineering as
meeting the requirements of this specification. Sources are
available through the on-line MATSPC System.

7 GENERAL INFORMATION. This standard was origi-
nated by the GM Powertrain Group in February 1995. The
latest revisions include:

Rev Date
A 3/96

Description

Complete Revisions
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