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Refinery Products From Crude Ol
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PETRO

Components of Lubricants




PETRO

Base Oil —A Major Component of All Lubricants
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Why Refine




Base Stock Quality - Impact by Oxidation
(thickening)

Base Stock C

Sequence IlIE Limit Base Stock B
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Base Stock A

32 64
Test Hours




Starting Mixture
(< 30% Saturates)




Key Base Oil Specs







Key Base Oil Specs




/5SN 75
100SN 100

150SN 150
300SN 10]0)
500SN 500
600SN 600
150 Bright Stock 2680







NN NN NN, Waxy, high pour
very high VI

Medium pour
high VI

/\(\/\O:j/\ Low pour
/\/\D/\/\ medium VI

Pour and VI

@@ depend on
chain Iength-5




VI and Oxidation

High

Oxidation Stability



Typical Lube Base Stock Properties
(Solvent Neutrals)

Viscosity @ 100°C, cSt
Viscosity @ 40°C, cSt
Viscosity Index
Volatility, % off @ 371°C
Flash point, °C

Pour point, °C




Base Stock Trends

Crude source changes and flexibility

Driven by economics and politics
Increased use of hydrocracking

To use lower quality crudes and/or

To produce higher quality base stocks
Viscosity vs. volatility for passenger car
Diesel soot control for heavy duty

Viscometrics for ATF
Increasing use of Group 11+, Group Il and Group IV

To meet increasingly severe performance requirements

For low viscosity grades




Refining Processes




Base Stocks From Hydrogen
Conversion Process (Synthetic)

Typical Properties of 4 cSt Base Stocks

KV @ 40°C, cSt
KV @ 100°C, cSt
\v

Pour point, °C

Volatility
- GCD, D2887, %
- NOACK, %







SYNTHETIC
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STOCK







Control Of M. Wit. Distribution Yields
Performance Advantages

Low MW High MW

Components Components
Impact Impact Low-

Volatility Terplﬂ?éﬁ;ure

Synthetic
Base Stock

N

Increasing Molecular Wt ——




Routes To Major
Base Stocks

Natural
products

— Diesters

Esterify

— Polyol
esters

Alcohols

— Olefins

> PIB
Oligomerize/ licaiS
polymerize _, Alkylate — Alkyl
benzene

Refinery
feeds

» Mineral
oil

» Hydroisomerize —— Isomerates







Ol
-6 cSt @ 100°C

Diester

Polyol esters
- Linear
- Branched

Isomerates

Mineral oil
150N

800 260
2900 231

1400 238

3900 -15 220

* Pour Depresses to -30°C in Engine Oils




Consistency Exidatioh

Viscometrics Stability

Viscosity Saturates
VI Sulfur

Pour / Nitrogen

Base Stock

Appearance / . Quaiity \ Compatibility

Color

Cleanliness / Aniline point
Clarity \ Demulsibility

Volatility
GCD
NOACK

Safety
Flash point
Toxicity







