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POLYBUTENE MANUFACTURE

LIGHT
POLYMER
CRUDE BUTADIENE DRIED
OIL = NAPHTHA H CCUT | RAFFINATE [ RAFFINATE POLYBUTENE
isobutene 40-50% AICL/HCI
butenes 20% <0-60C

butanes 30%
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POLYBUTENES - STRUCTURE W. EUROPEAN ISOBUTENE SUPPLY
POLYBUTENE (pib) Liauio /DEMAND BALANCES 1983 — 1990
f{_] Supply 1983 1990
] T o mm crackers E F50.
[ } A ] Refinery stream 30 85-150
POLYISOBUTYLENE (PIg) c:;augn Arco 30 30
ch, on] L CH, onauie Texaco (1) -
C”"ii““ﬁd‘nc“’ Nen, . Total 970 1165-1230
POLYBUT-1-EME PLASTIC Demand
R P b vt e ~ MTBE 305 500-600
ourvenossen S Butyl rubber 120 190
Copolymer of isoprene (3%) PIB, pib 140 190
o Oligomers 105 122
Butly phenols/cresols etc 30 30
POLYBUTENES Polymer gasoline etc(core) 190 190
Total 890 1222-1322
ESTIMATED PRODUCTION Surplus disposed of in balancing 890 8-(157)
CAPACITY KTES refinery/recycle outlets
1984 1987 1990 (1) Extracted directly from raw C4 Stream
N. America 380 350 365
Europe 195 195 225
Japan 3 30 20 W. EUROPE PIB MARKET
S. America 10 10 20
Others 95 20 35 Total Market
140 KTe
: Additives
PIB PRODUCERS CAPACITY G .10 KTe
Europe . -
BP UK & France 100ktes
Amoco Fina 25
Esso Germany 40
. Electricals
Lubrizo! France 30 7 KTe
195
USA _
Amoco 110-185 Industrials
Exxon 95 TR 24 Kie
Lubrizol 70
275-350
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Merchant Market
80 KTe

Additives
50 KTe

Electricals
7 Kie

Industrials
24 K

WESTERN EUROPEAN
INDUSTRIAL MARKET
BY APPLICATION

Total: 24,000 Tonnes

CONSUMPTION KTe

100 = ? oo oo ?
1987 1988 1989 1990 1991 1892 1993 1694 1

PIB FORECAST DEMAND
W .EUROPE

® Historic Growth 2% p.a

® One-off Increase in Additives Demand
® Overall Growth 1.5% p.a post 1892

2
>
SR

Y
< S S N
L R SRS

995 1996 1997

YEAR

POLYBUTENES PHYSICAL

PROPERTIES
Grade No. 04 | 07 | 10 200 | 2000
Molecular Weight(Mn) | 300 | 440 [1000{ 2400 | 5800
Viscosity ¢St 100C | 3.3 | 13 | 225 | 4250 | 40500
40°C | 26 | 150 | 7860 |183000(1800000
Flash Point PMCC 120 | 145|165 | 175 190
Pour Point <-60 -30 | -7 24 50
VI - 178|128 264 | 378
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VOLATILITY AND EVAPORATION OF
POLYBUTENES
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POLYBUTENE PROPERTIES Viscosity
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Viscosity of blend at 100°C (cSt)
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OIL THICKENING
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Concentration of thickener in solvent 150 base ol (% mass)

POLYBUTENES SUMMARY
OF PROPERTIES

Stable to light and air

Colourless

High viscosity indices

Hydrophobic

Evaporate or burn without residue
Compatible with many organic materials
Practically non~toxic

Non-corrosive

Good Iubricants

SYNTHETIC vs CONVENTIONAL

LUBRICANTS
Reduce | Increase 1
Pour Point Oxidation Stability
Volatility Viscosity Index
Toxicity Dispersancy
Deposits Lubricity

Flame Resistance

POLYBUTENE COMPATIBILITY WITH OTHER OILS

o1l

Polybutene(Mn 1000)

10% w/w 50% w/w

Observation of

at Concentration of

Low Viscosity
High Aromatic
Paraffinic
Naphthenic
Aromatic

Med Viscosity
High Aromatic
Aromatic

Silicone Oil

Polyethylene Glycol

Polyalphaolefin

Alkyl Benzenes

CNORONe!
CHONONe

O~ —QQ0
QOQ~—0Q0
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COMPARISON OF PHYSICAL PROPERTIES OF
MINERAL OIL WITH SYNTHETIC OILS

oil Visc. @ 100°F | Visc. @ 210°F VI Pour Flash Low
cSt cSt PointC | PointC | Volatility

Polybutene(Mn 440) 160 13 78 ~30 120 Poor
Polybutene(Mn 1000) 8360 230 128 -~ 7 180 Fair
Mineral Oil SN 150 30.5 5.2 100 ~12 210 Fair
Brightstock 650 35 85 — 307 V.Good
Naphthenic 7.7 2.0 62 —54 150 -
Polyalphaolefin 34.0. 6.0 135 —68 243 V.Good
Diester(® 20.8 4.7 163 | <—175 234 Good

(a) di-isodecyl sebacate

| IMPORTANT PERFORMANCE PARAMETERS
POLYBUTENES IN SYNTHETIC FOR TWO STROKE OILS

~4———— Fuel Mlscibility

\ Piston Cleanliness,

OR SEMI—SYNTHETIC s
LUBRICANT APPLICATIONS 5%{1
X — po— Combustion Chamber
Synthetlc ) Deposits In ports E E/ E:’e‘?iogsr::tslbn
Compressor Lubricants and exhaust = =
Metal Working E&}::ﬁ:ﬂs '___:‘“
Greases ;

Semi— Synthetic
Two Stroke Oils
Motor Oils
Gear Oils
Oil Thickening

ring sticking

Corroslon, scufting
and wear

TWO STROKE LUBRICANTS ADVANTAGES OF
Engines POLYBUTENES IN TWO

Motoreycle STROKE OILS

Outboard Motors

Small Agricultural Equipment Reduces | IQCF eases ! .

Chain Saws Carbon Deposits 01l Film Retention

Snowmobiles Exhaust Odour and Fuel Miscibility

Smoke Engine Life

Wear and Scuffing

1. Control of Emissions gﬁa}”l;“ifi:t?slmg
® By Demand Pump )

o ) Corrosion
® Reduce _Oll : F‘?el Ratio Note : Polybutene Oils require Anti-Oxi-
® Synthetic Lubricants

ils Non-Biod dabl
2. Biodegradable Oils dants Polybutene Oils Non-Biodegradable

Current Trends
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TWO STROKE FORMULATIONS

. Polybutene
Conventional Example
Based
Brightstock  Polybutene  Polybutene
(10-90%) (Mn780) 34%
Mineral Oil  Mineral Oil  Mineral Oil 45%
Diluent Diluent Diluent 18%
Additives Additives Additives 3%
Viscosity ~10cSt
@ 100C
LDPE MANUFACTURE
Initiator
¥
1 S d
Pure ] Primary { econdary d Reactor [ Polymer
Ethylene || Compressor || Compressor
200-300  2000-30000
Bar Bar

Autoclave Reactor 1800-2000 Bar

Tubular Reactor  2700-3200 Bar

HP ETHYLENE COMPRESSOR
LUBES

Function : to Reduce

® Friction/wear

® Temperature

® Varnish, sludge, deposits
® Energy consumption

Required Properties

® Correct viscosity (~300 ¢St @ 40C)
® High pressure sealing capacity

® Continuous film forming up to 120°C
® Low carbon forming

® Resistant to oxidation

® High purity

® Low volatility

® Low moisture content

® Inert to process gas and equipment etc
® Low solubility in process gas

® ' & DA approved

HIGH PRESSURE ETHYLENE
COMPRESSORS SYNTHETIC
LUBRICANTS

Polyalkyleneglycols(PAG)
. Polybutenes
Polybutene/White Oil Blends
Polybutene/Isoparaffin Blends
White Oils
Unknown
Total W. European Market 5-7000 Tes

HP ETHYLENE COMPRESSOR

LUBES

Polyalkyleneglycol Polybutene
Lubrication Excellent Good
Solubility in C2 Very Low Low
Usage/1000Te PE 1TE 15-2 TE
Solubility in VA Soluble Insoluble
Packing Life 20000h 10000h
Max. Pressure 3200 Bar ~2500 Bar
F&DA Approved Yes Yes
For PE Coating Grades No Yes
Electrical Properties Suspect Excellent
Inert Yes Yes

POLYBUTENES IN METAL
WORKING

Applications

¢ Aluminium Rolling

® Copper Tube Drawing
® Stainless Steel Wire Drawing
® Steel Pressing

® Cutting Oils
Properties

® Clean Burn Off

® Non Staining

® Good Film Strength

® Low Biodegradability
@ Practically Non Toxic
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POLYBUTENES IN METAL WORK-
ING COLD ALUMINIUM ROLLING

i [
Bearings Hydraulics
O L

Odourless Rolling Oil Low S Mineral Oil

Kerosene Polybutene 160 ¢St @ 20C or
Viscosity Stabiliser Rolling Oil

(Polybutene  Anti- Wear Additive Polybutene

Mn300) 30 oSt @20°C

2.5 cSt@20°C 70-800 cSt@38°C  or Rolling Oil

POLYBUTENE PROPERTIES
FOR GREASES

Deploymerise Cleanly

Medify Viscosity

Improve Viscosity/Temperature

Improve Adhesiveness and Reduce Bleeding
Stable at Reasonably High Temperatures
Shear Stable

Pure

Non Toxic

Light Coloured

APPLICATIONS FOR
POLYBUTENE GREASES

Food Grade

Kiln Bearings

Drilling and Drawing
Pipe Threads

Ground Glass Surfaces

Speciality High Temperature

Pinion Greases

Roller Bearings

WIRE ROPE LUBRICANTS

o INERT

e ADHESIVE

e CORROSION PREVENTION
e LUBRICATION

ST sy T TEST
LUBRICANT ASTM FATIGUE AREA COEFF OF
LIFE FRICTION
B-117 mm2
PJS - 163 0.07 0.069
POLYBUTENE - 193-303 | 0.07-0.16 |0.104-0.110
POLYBUTENE| PASS 188-230 | 0.22-1.05 |0.098-0.132
/WAX
BITUMINOUS PASS - 412 0.54

MULTIGRADE GEAR OIL

Base 0il

FORMULATIONS

EP Additive(5-6.5%)
Pour Point Depressant, PPD(0.5-1.0%)

Thickener/VII
80W/90 Brightstock
PPD
EP
85W/140 Brightstock
PPD
EP
80W/140 VII Essential
eg. Polybutene
75W/90 Special Base Qils

VII Essential



i i e

VISCOSITY CLASSIFICATIONS GEAR OILS

SAE AUTOMOTIVE LUBRICANT POLYBUTENE IN MULTIGRADE
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MULTIGRADE GEAR OILS MAR-

KET TRENDS

SHEAR STABILITY OF VISCOSITY
INDEX IMPROVERS FOR GEAR OILS
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