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SUMMARY OF MAJOR LUBE OIL ADDITIVES AND THEIR FUNCTIONS

Type

Typical Compounds

Functions

Viscosity index (V1)
improvers

Ethylene-propylene copolymers,
polymethacrylates, block styrene
-isoprene or butadiene copoly-
mers.

Reduce rate of viscosity change
with temperature, reduce cold
starting effort and oil and fuel
consumption. Some products co-
mbine VI improvement with dis-
persant func tion.

Detergents

Neutral or basic metallic sulfo-
phospho-
nates, salicylates. Usually based
on Ca, Mg, or Ba.

nates and phenates,

Suspend carbon, sludge, water,
and other contaminants in oil.

Basic or overbased detergents
neutralize acids, inhibit corro-

sion.

Dispersants

Polybutenyl succinimides,
cinic esters, modified Mannich
bases.

suc-

Suspend sludge formed at low
engine temperatures.

Antioxidants

Zinc  dialkyldithio-phosphates,
hindered phenols, amines, vari-
ous organic compounds contain-

ing N, S, or P.

Inhibit oxidation of oil, prevent
formation of sludge, varnish and
corrosive substances.

Corrosion and rust
inhibitors

dialkyldithio-phosphates,
dithiocarbamates,

Zinc
various or-
ganic acids, amines,

and esters containing one or

more of N, S, and P.

Form protective film on metal to
prevent rust or corrosion.

Some compounds deactivate
metal surfaces which can cata-

lyze oil oxidation.

Extreme pressure
(EP) antiwear,  antifriction
additives

Zinc  dialkyldithio-phosphates,
organic phosphates, sulfurized
olefins, fatty acids, esters, or-
ganic chlorine, and lead com-

pounds.

Form protective surface film on
metal parts to prevent siezing
and galling, reduce friction and
wear.

Pour point depressants

Polymethacrylates,
naphthalene or phenols.

alkylated

Reduce o1l viscosity at low tem-
peratures.

Antifoamants

Silicone polymers.

Reduce foaming during process-
ing and in service.
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WORLD MARKET SHARES OF U. S. LUBE OIL ADDITIVE PRODUCERS

World
Market
Company Name & Headquarters . Plant Location Share %
Lubrizol Corp. Deer Park, Texas; 33
Wickeliffe, Ohio Painesville, Ohio;
Bayport, Texas;
Port Arthur, Texas
Exxon Chemical Co. Bayonne, New Jersey; 18—23
(Paramins Div.) Bayway, New Jersey
Houston, Texas
Chevron Chemical Co. Belle Chasse, Louisiana; 10—14
(Subsidiary of Standard Oil of California) Los Angeles, California;
San Francisco, California Richmond, California
Amoco Chemicals Corp. Wood River, Illinois; 6—7
(Subsidiary of Standard Oil Co., Indiana) Natchez, Mississippi
Chicago, Illinois
Shell Chemical Co. Belpre, Ohio; ' 6—7
(Subsidiary of Shell Oil Co.) Martinez, California
Houston, Texas
Edwin Cooper, Inc. Sauget, Illinois 5—6
(Division of Ethyl Corp.)
St. Louis, Missourl
Texaco Inc. Port Arthur, Texas 5
(Petrochemicals Dept.)
Bellaire, Texas
Rohm & Haas Co. Bristol, Pennsylvania; 3—4
Philadelphia, Pennsylvania Philadelphia, Pennsylvania;
Deer Park, Texas
Witco Chemical Corp. Petrolia, Pennsylvania; 3—4
(Sonneborn Division) Trainer, Pennsylvania;
New York, New York Gretna, Louisiana
Total 89—103

Only U. S. plants are shown in this table. Most of these companies operate significant overseas pro-
duction and storage facilities.
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LUBE OIL ADDITIVES COST SUMMARY

Capital Selling
Investment Production Price
($ million) Cost (¢/1b)* for 256% ROI Confi-
Million % Batt. Total Raw dence
Product 1b/yr Actives Limits FC Mat’l Other Total ¢/1b §/gal Rating
Polyisobutenyl! 50 50 4.6 7.3 455 152 60.7 64 59 B
succinimide
Zinc di(isobutyl-amyl) 50 100 9.5 13.8 449 177 62.6 69 60 B
dithiophosphate
Overbased magnesium 75 60 7.4 108 180 10.2 28.2 32 2.4 B
sulfonate
EPDM VI improver- 125 12 4.6 7.2 25.6 54 31.0 33 25 C
dispersant
Overbased calcium 25 42 4.8 81 284 20.6 49.0 57 48 C
alkyl phenate
* Costs are for products diluted with oil to concentration shown as % Actives.
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« N-substituted long-chain alkenyl succi-
nimides, and polyalkenyl succinate es-
ters. .

« Hydrocarbon polymers (e.g., polybu-
tene) reacted with phosphorus penta-
sulfide and an alkalene oxide (e.g., eth-
ylene oxide).

- High molecular weight polymers con-
taining oxygen- or nitrogen- bearing
comonomers such as, alkyl methacry-
late- N-vinyl pyrrolidone copolymers,
ethylene- propylene-N-vinyl-pyridine

copolymers, and vinyl acetate-
dialkylfumarate-maleic anhydride co-

polymers.
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g 4.2
MANUFACTURE OF POLYISOBUTENYL SUCCINIMIDE
EFFECT OF PLANT CAPACITY ON TOTAL FIXED CAPITAL
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I 4.3

MANUFACTURE OF POLYISOBUTENYL SUCCINIMIDE
EFFECT OF OPERATING LEVEL AND PLANT CAPACITY

ON PRODUCTION (50% Concentration)
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