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Introduction

in France which defines the aggregate grading and the bitumen
content),

Rock asphalt is extracted from mines or quatries depending on the type
of deposit. Rock asphalt occurs when bitumen, formed by the same con
centration processes as oceur during the refining of oil, becomes trapped
in impervious rock formations
he largest deposits in Rurope were found at Val de Travers in
itzerland, Seyssel in France and Ragusa in ltaly, all of which were
mined in underground galleries. These natural asphalts are composed
of limestone or sandstone impregnated with bitumen at concentrations
up 0 12%. In the Ticino region of lialy, bituminous schis
mined although this was undertaken primarily for the extraction of the

mineral oil fraction. Tn North America, vast bituminous sandstone and
schist deposits were mined up 1o the carly twenticth century in Utah
and Kentucky. An example is the Sunnyside sandstone deposit in Utah
which is estimated to contain 800 million tonnes of rock asphalt, with
a bitumen concentration in the range of § to 13%. This would be
cnough 1o construct a road 22 metres wide three times around the
Farth. In both North America and Europe, rock asphalt was cxtracted
from deposits, transported to preparation areas, where it was dried, if
an: shei usbnmel sl i ialnd A & saidio: aftaesedes Sonlions
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being packaged and shipped for use.

Although its use is now disappearing, it should be noted that rock
asphalt was used in the very first roads and streets to be surfaced with
ing Seyssel
rock asphalt and in Union Square in New York ity in 1872 using rock
asphalt from Switzerland.

At present, only one asphaltic limestone deposit is sl being mined at
St Jean de Marucjols in France where the rock asphalt has a concentra-
o of 7-10% bitumen.

a waterproof asphaltic material. These were in Paris in 1854 u

1.4.3 Gilsonite

The state of Utah in the Mid-West of the United States holds a sizeable
deposic of natural bitumen. Discovered in vertical deposits in the 18605,
it was first exploited by Samuel H Gilson in 1880 as a waterproofing
agent for timber. The material is very hard, having a penctration of
7er0 with a softening point between 115 and 190°C. The addition of
gilsonite 1o bitumen reduces the penetration and increases the softening
point. Due to the labour intensive nature of the mining process, gilsonite
s relatively expensive, This makes the material unattractive for wide-
spread use in paving materials. It docs, however, enjoy some use in
bridge and roof waterproofing materials as a means of altering the soft-
ening point and stifiness of mastic asphalt.
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clure, storage, handling and environmental aspects of bitumens.
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index. This technique has been successfully used in the UK and elsewhere
in Furope for the past 30 to 40 years.

Fully blown bifumens

Fully blown or osidised biumens are produced by vigorously air-
blowing short residue or by blending short residue with a_ relatively
Soft flux. “The position of the blowing curve on Fig. 2.3 is primarily
dependent on the viscosity and chemical nature of the feed. The softer
the fecd, the
depends on the temperature in the columa and, to a lesser extent, on

igher the curve. The amount of blowing that is required

the residence time. Thus, by selection of a suitable bitumen feedstock,
control of the
range of blown grades of biumen can be manufactured.

iscosity of the feed and the conditions in the colum, a

15
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cture, storage, handling and environmental aspecis of bitumens.

burns victim to the hospital 0 provide immediate advice on proper
treatment.

First aid

When an accident has oceurred, the affected area should be cooled
as quickly as possible 1o prevent the heat causing further damage.
“The burn should be drenched in cold water for at least ten minutes
for skin and at least five minutes for eyes. However, body hypo-
thermia must be avoided. No attempt should be made to remove
the bitumen from the area of the burn.

Further treatment, first oid and medical care

“The bitumen layer will be firmly attached to the skin and removal
should not be attempted unless carried out at a medical facility
under the supervision of a doctor. “The cold bitumen will form a
waterproof, sterile layer over the burn which will prevent the
burn from drying out. If the bitumen is removed from the
wound, there is the possibility that the skin will be damaged
further, bringing with it the possibility of further complications.
In addition, by exposing a second degree burn in order 10 treat
it, there is the possibility that infection or drying out will make
the wound deeper.

Second degree burns

The bitumen should be left in place and covered with a Tulle
dressing containing paraffin or a burn ointment containing paraffin,
e.g. Flammazine (silver sulphadiazine). Such treatment will have
the effect of softening the bitumen enabling it to be gently removed
overa period of days. As a result of the skin reforming naturally (re-
epithelialisation), any remaining bitumen will peel off in time.

Third degree burns

Active removal of the bitumen should be avoided unless primary
surgical treatment is being considered due to the location and
depth of the wound. In such cases, removal of the bitumen is
best carried out in the operating theatre between the second and
fifth day afier the burn occurred. By the second day, the capillary
cireulation has usually recovered and the bed of the wound is
such that a specialist can assess the depth to which the burn has
penetrated. There are normally no secondary problems such as
infections to contend with before the sixth day. However, it is
essential that (reatment is started using paraffin-based substances
from the day of the accident to facilitate removal during surgery.

23
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5ppm
(21 mg/m”)  visor to protect the face (goggles only protect eyes)
heat-resistant gloves (with cuffs worn inside coverall sieeves)
safety boors

coveralls (with coverall legs worm over boor

short-term exposure limit (10 min time weighted average)

Personal hygiene

Garments soiled with bitumen should either be replaced or dry cleancd in
order to avoid permeation of the product to underclothing. Soiled rags
or tools should not be placed in the pockets of overalls as contamination
of the lining of the pocket will result.

Personnel handling bitumen and asphalts should be provided with and
use barricr crcams to protect exposed skin, particularly hands and fingers.
Skin should be thoroughly washed after any contamination and always
before going to the toiler, eating o drinking.

The application of baier creams, prior to handling bitumen, assists in
subsequent cleaning should aceidental contact oceur. However, barricr

creams ate no substiturc for gloves or other impermeable clothing,
sequently, they should not be used as the sole form of protection.
¢ spirit etc., should not be used
for removing bitumen from the skin and may spread the contamination.
An approved skin eleanser together with warm water should be used.

Solvents such as petrol, diesel oil, whi

Fire prevention and fire fighting.
“The adoption of safe handling procedures will substancially reduce the
tisk of fire. However, if a fire occurs, it is essential that personnel are
properly trained and well equipped to extinguish the fire thereby ensur-
ing that the risk of injury to personnel and damage to plant is minimised.
Detailed advice on fire prevention and fire fighting is given in a code of
practice published by the Institute of Petroleum™! and in individual
‘material safety dat
Small bitumen fires can be extinguished using dry chemical powder,
foam, vaporising liquid or inert gas extinguishers, fog nozzle spray
hoses and steam lances. Direct water jets must not be used because froch-
ing may occur which tends to spread the hot bitumen and, therefore, the

shees

Injection of steam or a ‘fog’ of water into the vapour space can
extinguish internal tank fires where the roof of the tank is largely
intact. However, only trained operatives should use this method as the
water vaporiscs instantly on contact with the hot bitumen. This initiates

20 INSTITUTE € OLEUM. Medsl code o tfe prctce i the petolene indusry,
itamen sty cad, part 11, 3 d, 1991, 1P, London,

2




image40.png
The Shell Bitumen Handbook

2.3.3 Environmental aspects of bitumen
Life cycle assessment of bi
Life cycle asscssment (LCA) s a tool to investigate the environmental
aspects and potenti
ing and quantifying cnergy and material fows. LCA cavers the entire life
eyele including extraction of the raw material, manufacturing, transport
and distribution, product use, service and maintenance and disposal

impact of a product, process or activity by identify-

(recycling, incincration or landfil). Tt is a complete cradle-to-grave
analysis focusing on the environmental input (based on ecological effects)
and resource us.

LCA can be divided into two distinet parts — lfe eycle inventory (LCT)
and life eycle impact. Furobitume has carried out a partial life cycle

inventory of bitumen
of paving grade bitumen for use in future LCI studies where bitumen
s used.

to generate inventory data on the production

Leaching of components from bitumen

Bitumen and asphalt have been used for many years for applications in
contact with water, such as reservoir linings, dams and dykes™. A
number of studies have been carried out both in the USA and Furope
to determine if components
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when in prolonged contact with water.

Shell has carricd out laboratory studies of leaching on a range of
bitumens and asphalt mistures'™. These concluded that although pro-
longed contact with water will result in PACs being leached into
water, the levels rapidly reach an cquilibrium level that is well below
the surface water limits that exist in a number of EU countries and
more than an order of magnitude below the EU limits for potable water.

22 CUROBITUME Parsal fife el isentoy or * Exo-prfi” for paving grade bivumen,
Evabitume aport 99,007, May 1999, Furobitume, Brussels.

23 SCHONIAN K. The Shil Bituwon Hydraslic Engicerng Hindbook, 1999. Shell Intes-
national Petroleum Company L1, London.

24 BRANT H C A and P C DE GROOT. Agueons lsching of plyscic aromatic oo
carbuns from bithwen ond asphal, WWstr Res, vl 35, w0 17, pp 42004207, 2001
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o oxygen 0-15%
o nitrogen 0-1%

“The precise composition varies according o the source of the erude oil
from which the bitumen originates, modification induced by semi-
blowing and blowing during manufacture and ageing in service.

The chemical composition of bitumen is extremely comples. Thus, a
complete analysis of bitumen (if it were possible) would be extremely
Iaborious and would produce such  large quantity of data that correlation
with the rheologieal properties would be impractical, if not impossible.
However, it is possible to separate bitumen into two broad chemical
groups called asphaltenes and maltenes. The maltenes can be further sub-
divided into saturates, aromatics and resins. The four groups are not well

defined and there is some overlap between the groups. However, this does
enable bitumen rheology 10 be set against broad chemical composition.
lc for separating bitumens into fractions can be

The methods a

classified s

o solvent extraction
« adsorption by fincly divided solids and removal of unadsorbed solu-

tion by filtration

o chromatography
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® molecular distillation used in conjunction with one of the above
techniques.

Solvent extraction is autractive as itis a relatively rapid techniquel™ but the
separation obtained is generally poorer than that which results from using
chromatography where a solvent effect is combined with selective adsorp-
tion. Similarly, simple adsorption methods™ are not as effective as column
chromatogeaphy in which the eluting solution is constandly re-exposed to
fresh adsorbent and different equilibrium conditions as it progresses down
the column. (An eluting solution is one that is used to remove an adsorbed
substanc by washing.) Molecular distillation is lengthy and has limitations
in terms of the extent to which type separation and distllaion of high
‘molecula weight components of bitumen can be effected.
Chromatographic techniques'™ ! have, therefore, been most widely
used to define bitumen constitution. The basis of the method is to initially

28 TRAXLER R N and H & SCHWEYER. 0/ Gas J, ol 52, 155, 1953

20 MARCUSSON ) and Z AGNE. Clen, vl 29, p 346, 1916.

30 SCHWEYER H I, H CHELTON and H H BRENNER. A chramalograpbic sy of
sphalr, Proc Assoc Aph Par Tech, rol 24, p 3, 1955, Associarion Asphalt Paving

fechnologiss, Scatle.

31 MIDDLETON W R. Awerican Chemistry Socity Symp, ol 3, A-45, 1955,

32 CORBET'T LV and R E SYARBRICK. Cres 0 asphalt composiion, Prvc A Asie
Asph Par Toch, o1 27, 107, 1955. Associarion Asphale Paving Technologiss, Seatle.
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The authors

Dr John Read

£ working for a consultant testing house
on t0 Lafarge Aggregates, After a period of
time running_asphale plants on mobile contracts he began
studying for his PhD ac the University of Nottingham and

fer graduaring he was appointed as 4 full time academic
member of staf,

In 1997 John became the Technical Manager for Croda
Birumen where he was responsible for managing both the
QC and R&D Iaboratorics and in 1998 John became the Tech
nical Development Engincer for Shell Bitumen where he was
responsibie for the development
He was also involved in the day-10-day support of customers.

John i currently the Clster Technology Manager for Shell Bitumen with responsibil-
ity for supplying technical services within the UK. and lrcland.

John sits on many asphalt and bitumen related committees and has published over 50
echnical papers, publications and articlcs

i commercialisation of new innovarive products.

Mr David Whiteoak

David has worked in the road construction industry for over 30
years. He began his carcer with Lothian Regional Council
working in 4 wide variety of arcas, from traffic management
10 site supervision. In 1977 he left Lothian Region to study
Civil Engincering at Heriot-Wate University graduating with
a BSe Honours Degree in 1950,

He joined Shell in 1980 working in the Bitumen Group at

Thomton Research Centre where he investigated various
aspects of the performance of bitumen and asphal, carrying
out cechnical service activity for customers and the develop-
ment of new produets including Cariphalte DM,
In 1986 be joined the technical department of Shell Bitumen UK and it was during this
time that David wrote the 4th cdition of the Shell Bitumen Handbook. Following the
publication of the handbook in 1990 David had a chree-year assignment i the Flastomers
group of Shell Intcrnational Chemical Company before returing to Shell Bitumen s the
echnical Manager in 1994,

David is currently the New Technology Manager for Shell Bitumen responsible for &
aumber of activities ncluding the exceution of echnical service and R & D activity carried
out at the Pavement Research Building. This s a purpose-built laboratory established in
‘conjunction with the University of Nottingham and opened September 2001
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