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GENERAL MOTORS ENGINEERING STANDARDS

Materials and Processes - Fuels & Lubricants

GASOHOL, FACTORY FILL AND IMMEDIATE USE
UNLEADED
GM6161M GM6162M

1 SCOPE. These specifications cover two types of etha-
nol modified unleaded gasoline; one for factory fill and one
for immediate or normal use. The factory fill gasohol is
intended for use in vehicles which are stored for extended
periods of time, or in tanks where the rate of tumover is low.

1.1 These specifications apply to samples taken directly from
the tank car or tank wagon.

1.2 GM6161M is used for factory fill and GM6162M is used
for immediate use.

2 CHEMICAL AND PHYSICAL PROPERTIES.
2.1 LEAD. Lead shall not exceed 13.2 mg per liter.

2.2 PHOSPHORUS.
per liter.

2.3 SULFUR. Sulfur shall not exceed 0.04% by mass.
2.4 GUM. Gum shall not exceed 5 mg per 100 mlL.

Phosphorus shall not exceed 1.32 mg

2.5 ADDITIVES. No additives shall be used except those
required to minimize deposits in engine induction systems and
those necessary to meet copper corrosion and oxidation stabil-
ity requirements. Type and quantity of additive(s) shall be as
agreed by purchaser and supplier.

2.5.1 Ethanol shall be 10 £ 2% by volume.

2.6 OLEFINS. Olefins shall not exceed 15% by volume.

2.7 AROMATICS. Aromatics shall not exceed 35% by vol-
ume.

2.8 COPPER CORROSION. A clean strip of copper shall
not show more than a slight discoloration when submerged in
the gasohol for 3 h at 50 C.

2.9 FERROUS CORROSION (NOTE 1). GM6161M
requires that a gasohol shall provide ferrous rust inhibition
equivalent to Rating B+ (or better) as determined by test out-
lined in Paragraph 3.

NOTE 1: The ferrous corrosion test is designed to insure that
factory fill gasohol does not permit gasohol tanks or fuel lines
to corrode in the presence of moisture under long term storage
conditions.

2.10 OXIDATION STABILITY.

2.10.1 GM6161M requires that a gasohol shall have an
induction period of not less than 300 min. when tested (NOTE
2) in the presence of 1 mL of a solution of cupric acetate in
benzene containing 0.20 mg of copper, using the apparatus and
procedure described in the standard method of test for oxida-

stable in the presence of metal. If metal deactivator is added to
the gasohol in order to meet the specification, extreme care is
necessary to insure adequate blending of the metal deactivator
with the gasohol.

In sampling gasohol for this test, it is desirable to collect the
sample in a glass sample bottle since contact with metal sur-
faces may cause deterioration of stability. Wherever for legal
reasons the sample cannot be taken directly in a glass con-
tainer, the sample should be transferred to a glass container as
soon as possible.

The cupric acetate solution may be prepated by dissolving one
part of cupric acetate [Cu(C,H,0,), - H,O] in 250 parts of gla-
cial acetic acid (by mass) and dilzuting to the required strength
with benzene. Adjust the solution to contain 0.20 mg of copper
per mL of solution.

2.10.2 GM6162M requires that gasohol shall have an induc-
tion period of not less than 240 minutes.

2.11 QUALITY. The gasohol shall be free from suspended
matter and undissolved water. Water content shall not exceed
0.25% by volume.

2.12 KNOCK RATING. Octane quality shall conform to the
following:

Research Octane No.
Motor Octane No...........

91.0 min
veo. 83.0 min

2.13 VOLATILITY. Reid vapor pressure and distillation
temperatures shall be within the following limits:

Season Units |Summer| Intermediate | Winter
Reid Vapor kPa 75 max 85 max 103 max
Pressure
10% C 46-57 42-53 3849
Evaporated
50% C 82-110 80-110 77-110
Evaporated
9%0% C 182 max 182 max | 182 max
Evaporated

Note: Seasonal volatility variation shall be as shown in the
charts on following page.

2.13.1 Evaporation loss during distillation shall not exceed
5% and the distillation residue shall not exceed 2%.

3 TESTS.  All tests shall be performed according to the
latest date of issue of the following methods:

A e P . . Lead. e, ASTM D3237
tion stability of gasoline (induction period method). Phosphorus........ ) "ASTM D3231
NOTE 2: The oxidation stability test is designed to insure that SUILUE v s aens ASTM D1266
gasohol purchased under these specifications is sufficiently Gum ASTM D381
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GENERAL MOTORS ENGINEERING STANDARDS

Materlals and Processes — Fuels & Lubricants

GASOHOL, FACTORY FILL AND IMMEDIATE USE

UNLEADED
GM6161M GM6162M

Hydrocarbon Type 4 INITIAL SOURCE APPROVAL.  No shipment shall

(Olefins and ATomatics)........ocvsisiressranns ASTM D1319  be made by any supplier until representative initial production
Copper Corrosion ASTM D130  samples have been approved by engineering as meeting the
Ferrous Corrosion (NOTE 3)....cccvvvereeecrernene ASTM D665 requirements of this specification.
Oxidation Stability (NOTE 2)......cconueureenrusens ASTM D525
Knock Rating Motor Method...... ..ASTM D2700 4.1 Completed copies of the GM Material Safety Data Sheet
Knock Rating Research Method ASTM D2699  and Critical Material Register (available from the engineering
Reid Vapor Pressure .......csnecseresnsersorerisnes ASTM D323 department or laboratory) must be submitted with any new
Distillation Range, Evaporation Loss .......coun... ASTM D86  submissions or where 2 composition change has occurred.

NOTE 3: Use Procedure A of ASTM D665 except as follows:

A. Use gasohol in lieu of turbine oil

B. Use test temperature of 38 C.

C. In lieu of the distilled water specified, use 30 mL
water prepared by dissolving the following in one
liter of distilled water.

Na,S0, ccverrerrmrrmmrmmirestisimninssasosiss 148 mg
NaCl.. 165 mg
NaHCO, ..vvrvvririinsinssisnicsinsresisensnsisines 138 mg
(This provides water with 100 ppm each of SO,,
Cl and HCO, ions.)

D. Use test period of 5 h in lieu of 24 h.

E. Rate any corrosion as follows.

Portion of Surface Rusted Rating
None A (P‘as;)
Less than 0.2% B++(Pass)
0.2 to 5% B+(Borderline)
5 to 25% B (Fail)

25 to 50% C (Fail)
50 to 75% D (Fail)
75 to 100% E (Fail)

Equivalent to 6 spots, each of which is less than one 1 mm
in diameter.

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 in the GM Material File under this specification
number have been qualified by engineering as meeting the
requirements of this specification.

7 GENERAL INFORMATION. This standard was
issued in November 1979. The latest revision includes the fol-
lowing. April 1989 editorial changes.

Geographical Area Geographical Area
Month (See Chart af Right) Area A Area 8 Area C Area D
A 8 [ o]
Alaska Colorado Nebraska Alabama Arizona (b}

January w w lorW]| 1 Tdaho Connecticut Nevada Arizona (a) Florida
February w TorW |[lorWiSorl Towa Delaware New Jersey | Arkansas Hawaii
March 1 IorW [Sorl] § Maine Washington D.C. | New York California Louisiana
April 1 Sorl N S Michigan Illinois Chio Georgia New Mexico (b}
May S S § N Minnesota Indiana Oregon Mussissippi Texas (b)
June S S S S Montana Kansas Pennsylvania | New Mexico (a)

July S S s S New Hampshire | Kentucky Rhode Island | North Carolina

August S s N S North Dakota Maryland Utah Oklahoma

Septernber | S S S N South Dakota Massachusetts Virginia South Carolina

October 1 [ Sorl} § Vermont Missouri Washiogton  } Ternessee

November |1 or W 1 1 Sorl Wisconsin Wesi Virginia Texas {a)

December | W [TorW [forW ] | Wyoming
S = Summer; | = Intormedsate, W = Winter (8) = North of 33 degrees (atiude, (b} = Soutn of 33 degrees latiude
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