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Uses of bitumen

Road - maintenance
Road - new build
Industrial



100’s of Uses

Roofing

Environmental protection

Soil stabilisation

Land slip containment

Water proofing piers

Walk ways

Sound proofing

Pipe coating Paints



What is Bitumen (Asphalt)?
“A dark brown to black cementitious material in which the predominating 
constituents are bitumens which occur in nature or are obtained in petroleum 
processing.” (ASTM D8)

“Asphalt is a dark brown or black cementitious material which is a natural 
constituent of most crude oils found throughout the world. “ (About Asphalt)

" Asphalt is a dark brown to black, highly viscous, hydrocarbon produced from 
petroleum distillation residue.” (US FHWA) 

A virtually involatile, adhesive and waterproofing material obtained by refinery 
processes from crude petroleum, or present in natural asphalt deposits in some 
parts of the world. It is black or brown in colour and completely or nearly 
completely soluble in toluene. It is very viscous or near solid at ambient 
temperatures and softens gradually when heated. 

(1) A class of amorphous, black or dark colored, (solid, semi-solid or viscous) 
cementitious substances, natural or manufactured, composed principally of high 
molecular weight hydrocarbons, soluble in carbon disulfide, and found in 
asphalts, tars, pitches and asphaltites; (2) a generic term used to denote any 
material composed principally of bitumen. 
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History of Bitumen



Early Uses of Bitumen



Ancient natural seepages of bitumen

Natural asphalt deposits
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Terminology - Bitumen

Gilsonite Lake
asphalt

Rock
asphalt

Natural 
Asphalt

Petroleum Petroleum 
bindersbinders

Bituminous BindersBituminous Binders



Seepages of Trinidad lake bitumen



Crudes suitable for bitumen

1500 known crudes1500 known crudes
100 suitable for bitumen100 suitable for bitumen



Crude oils vary in composition and physical 
properties
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Heavy crudes are best for bitumen
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BoilingBoiling
point (point (°°C)C)
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The make-up of crude oil

BitumenBitumen
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Variability of crude oil
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Bitumen Manufacturing Bitumen Manufacturing 
ProcessesProcesses



Fractional Distillation

DefinitionDefinition: A process by which components in a chemical mixture are 
separated according to their different boiling points. Vapors from a 
boiling solution are passed along a column. The temperature of the 
column gradually decreases along its length. Components with a 
higher boiling point condense on the column and return to the solution; 
components with a lower boiling point pass through the column and 
are collected. 



Complex refinery process diagram



Pre-heated
crude oil
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Fractional Distillation of Crude Oil
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FurnaceFurnace
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Long ResidueLong Residue

VacuumVacuum

GasesGases

VacuumVacuum
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Distillation curves
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Distillation curve – Arabian Heavy
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Bitumen grading in RSA
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Bitumen blowing

Hard BitumenHard Bitumen

Vacuum residueVacuum residue
(Soft bitumen)(Soft bitumen)

BlendedBlended
gradesgrades

BlowingBlowing
ColumnColumn



A bitumen blowing unit

Reactor
Air feed

Off-gas

K/O pot

Boil over
surge pot

Off-gas to 
incineration

Direction of
bitumen flow



Typical bitumen blowing conditions

Tower diameter:  3 m

Bed depth:  10 m

Bed temperature: 250°C

Feed rate:  500 m3/day

Air/Feed ratio (vol): 100

Pressure : 0.2 bar



Chemistry of Blowing



Effect of blowing on bitumen grading
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Bitumen production with PPA and blowing



From Crude Oil to Bitumen
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Bitumen production activities

Planning

Scheduling

Processing

Blending Sales

Months Weeks Days Hours



Classification of bituminous binders



Bituminous Products

SBS modified Bit

SBR modified Bit

Bitumen Rubber

Bitumen Emulsion



Bitumen Production in Bitumen Production in 
South AfricaSouth Africa



Bitumen supply in Southern Africa
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Bitumen production: Natref



Bitumen production: Sapref



Bitumen production: Enref



Bitumen production: Chevron



Handling, Mixing & Handling, Mixing & 
CompactionCompaction



Penetration Specification Framework

Test Units Remarks
Penetration 0.1 mm  Range
Softening Pt °C Range
Viscosity @  60 °C Pas  Range
Viscosity @  135 °C Pas  Range
Spot Test % xylene Max
Rolling Thin Film Oven Test (RTFOT)

Mass change % orig  Max
Visc Ratio@60 °C % orig Max

Softening Pt °C Min

Increase in Soft Pt °C Max
Retained Pen % orig Min



Bitumen Test Data Chart - Zones of Mixing & 
Compaction
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Mixing & Compaction Temps
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Bitumen Handling Temps





RoadsRoads

The bitumen business

BuildRoadRoad
ContractorsContractorsAsphaltHot MixHot Mix

PlantsPlants85%

15%

Bitumen is ca 2.5 % of oil consumption
World bitumen market = 95 M t/y

100’s of uses

ResellersResellers

Normal Paving Grades
Specialities (PMB, hard
grades, emulsions, etc)

Industrial Grades

ProducersProducers

Roofing Paints

Sound proofing Pipe coatings

QuarriesQuarries

Funding
USA EU

Government   60% 70%
Private 40% 30%



Annual bitumen demand in 2000 
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Composition and Composition and 
Structure of BitumenStructure of Bitumen



Components of Bitumen

(Aromatics)

(Olefins)

(Resins)



Colloidal structure of bitumen

Asphaltenes

Aromatics

Resins

Saturates

Sol type bitumen Gel type bitumen



Asphaltenes – Hypothetically Speaking



Asphaltenes – Models



Types of Bonding in Bitumen

Complex, flat structure


