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API wh'ﬁﬁkaﬁg)o,;@w'éw

Sulphur Viscosity
Group Saturates : process
Weight % Index

I <90% And/or >0.03 80-119 Solvent refined
|| >90% And <0.03 80-119 Hydro — processed

I+ “>90%" And <0.03 100- 119 “Hydro-cracked”

Severe “Hydro-

1 >90% And <0.03 >120 A
cracked

IV Polyalphaolefins (PAO ’) Chemical reaction
Group V — all other synthetics
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BASE OIL

Building Block for Lubricants




American Petroleum Institute (API) Base Stock Categories

Difference between Group |, Il and 11l base stocks are the properties; not how they are refined.

APl Base Stock Categories

Base Stock Category Sulfur (%) - Saturates (%) Viscosity Index

_

z80to<120

Group III* : :
. - -Yr.‘J")g-)p}vL‘dl “ H120

All others not included in Groups |, II, 11l or IV (Not limited to
synthetics)

*In 1999, the National Advertising Division of the Better Business Bureau broadened the
definition of synthetics to include Group Ill base stocks




Base Qil

%% . .
Antioxidants

Rust Inhibitor

Corrosion
Inhibitor

Others*

*Defoamer, demulsifier,
AW/EP Additives, etc. R&O Additive Package







Group |

Mineral
Base Qil

Group II

Synthetic
Blend
Base Oil

Exceed
Group II

Hydrocracked
Base Ol

Group 111

High Viscosity
Index (HVI)
Synthetic
Base Oil

Group 1V

Poly Alpha
Olefin (PAQ)
Synthetic
Base Oil




Molecular Comparison

Synthetic
Namrow molecular weight
distribution

Mineral oil
Broad molecular weight
distribution
Wacoery ViscoGRY
ncrexe Decease

cones and Sy
Perfuarapalyether

Grau 1V - Stietic Polyaiphacle fn)

Grow 1l = Hydrocracked Mmneal O

Group 11 = Hydrotee sted Manema! O

Graup | - Saverntefined Pa alfirve Minema! O

Nyhthewec Minea O

Mumneral Oil Synthetic
Goupl PAQ

Aramate Minemal O (notused as alubricant)




Base Stock Physical and Chemical Properties

Viscometrics _ Compatibility
*Viscosity ~~ +Seal Swell/Shrink
VI r *Additive Solubility
*Pour Point 3 ok *Mixability
«Compressibility >

Oxidation Stability

*Saturates

*Sulfur . Safety

*Nitrogen e / *Flash Point
] T oxicity

Volatility Appearance . Density
*Thermal Stability *Color N, *Specific Gravity
*Flash Point *Cleanliness *Demulsibility
*NOACK Volatility Test «Clarity *Shear Stability




Base Qil Types vs. Service Temperature Range

[ Continuous Service TEMPERATURE
I HazardZones

B Depends on formulation and application




Synthetic Oil VS Mineral Ol

Designed For High Efficiency

et Ethylene gas sts

@ Crude oil s

Distillation column for refining

)

Mineral oil

@) Crude oil s

‘ Wax removal 6 Refined Mineral oil
; ﬁ\ Mineral oil I I

Distillation column for refining
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SPECIALIST (CLS)

EXAM
PREPARATION
PRACTICE
TEST




How Lubricating Oils are Formulated

Base Oil

ynthete
L~
Vegetable
s Formulated Oil

Refinery

Blend Plant

Lubricant
Marketers

Packaged

Additives

Enhance, suppress
or add to baseodl
properties

Chemical and Adpac
(Additive Package)
Suppliers




Most Lubricating Oils Come From Petroleum

Mineral Oil = Petroleum Oil

» Cleaned - Impurities are removed

« Categorized - Oil molecules are grouped

; - R0 ) ) Asphalt 18%
by size and type using vacuum distillation >Caq m

and solvents. Typically 5-7 fractions 100%
(viscosity ngUpS] Number of crban atoms
r 20 M0 deoule
* Quality is improved

0 e quaity o The cruce ol and redning




No
Viscosity

Pure solvent Solvent with
diluted polymer




| Carbons j
20c e -

: ptha (to Refo
40c | i S

| Gasoline

70c¢ -

Kerosene

120c¢ ' 12

Gas O}l or Diesel P
b= o 16

"m EPREIpur \TRTT awRT

200cB .ot Lubricating Oil
TR R _ (o Cracking Unit) @

off,  300cH RS e
lMW\ 600c "* '

Wpidud® (49 Coker)

&

Boiler Distillation
(Super-Heated Steam) Column ©2001 How Stuff Works

he oil refining process starts with a fractional distillation column.
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Synthetic Oil VS Mineral Oil

Designed For High Efficiency

et Ethylene gas st

@ Crude oil s

Chemical plant
Distillation column for refining
—

Mineral oil

@ Crude oil st

3 Wax removal b Refined Mineral oil
< B : Mineral oil I I

Distillation column for refining







Viscosity
Saturates i
m-- Weight % [

> 90% <008 |wdop  |TTere Sydres
cracked
v

Polyalphaolefins (PAQ’s) Chemical reaction

Group V - all other synthetics
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Good Lubrication cewbivo 6,1,y -
Good Heat Transfer et &yl > LSl -
Good VI YU a5 g sl -V
Good Thermal stability 9> Iyl gylwly -F
Good Hydraulic Stability et Sadg s 5 lal -0
Good Demolcification O 3l & pw oyolilos calsls -
Anti Rust b S5 Sijuws -Y
Oxidation Stability YU 5 gl Coglio —A
High Boiling Point YU gz aladi ofylo -4
Low Pour Point ool w3y akadi gl yle —Ye
Anti Wear o bw wus 1)
Anti Foam WLIgRW-BH) ¢

Suitable acidity cawlico 4 duwl -V
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Base Oil _ddlthE(3%)_
Viscosity tion Value
Pour Point
Specific Gr Corrosion
Flash Poin
Demulsibi

Air Release
Foaming
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50 PPM

250 PPM

P

2000 PP
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Fractions
decreasing
in density
and boiling
point

b S
dF4¥474

Fractions
iNncreasing
in density
and boiling
point

Lequefied
petroleum gas

AT . ’ Gasoline
Petrol

1 70°C N o

- ’
Kerosine

2 70°C V,T‘u——

C1a-Coo:
Diesel Oil

Train fuel

Waxes,
e Polishes

Lubricating Oil

S00°C
C;o-C7qZ ShlpS

Fuel Oil Factorles

; g":‘? Roads

>C>0: Residuea‘//:f_-



The oil is
heated in a
furnace




Most Lubricating Oils Come From Petroleum

Mineral Oil = Petroleum Oil

* Cleaned - Impurities are removed

« Categorized - Oil molecules are grouped
by size and type using vacuum distillation
and solvents. Typically 5-7 fractions
(viscosity groups)

* Quality is improved

C-‘)J E .-JJ a,‘ IQJ

-‘l.u-::ff ofl cybanarams
n e hydracabon mobecuie

* Viaries acooeding %0 e quaity o the crude ol andredning
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1
2
3
4
5

6

7

10

11

API

SAE

NLGI
AGMA
NORIA

ICML
STLE

ILMA

ILSAC
JASO
ACEA

American Petroleum Institute

Society of Automotive Engineers

National Lubricating Grease Institute
American Gear Manufactories Association

International Lubrication Experts

International Council for Machinery Lubrication
Society of Triblologists & Lubrication Engineers
Independent Lubricant Manufactures Association

International Lubricants Standardization & Approval
Committee

Japan Automotive Standards Organization

Association Constructers European Automotives
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Table 1. Additive Components and
Function in Finished Lubricants

Affect Chemical Properties = Affect Physical Properties Cosmetic Properties

Oxidation Inhibitor Viscosity Modifier Dye
Antiwear Additive Pour Point Depressant Odor Mask
Extreme Pressure Additive Dispersant
Detergent Demulsibility Agent
Dispersant Antifoam Agent
Rust Inhibitor Emulsifier
Metal Passivator Tackiness Agent

Friction Modifier
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ISO: International StandW
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ISO: International Standard Organization
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Table 2. Comparative Viscosity Classifications
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necessany ko establish a precison

bubwication program.
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4 Keep the lubricant aool
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erure machine and lubnicant health
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"Practice Makes Perfect’
Test your knowledge in topics like:
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