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Bitumen history

Many previous civilizations use bitumen widely, for example, around 4-5
centuries BC, Achaemenians also used bitumen for sealing in Persepolis.
The beginning of the modern bitumen industry can be traced back to 1712

when natural bitumen stones were discovered in France, which were generally
produced by pulverizing and heating these stones.
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What is bitumen?

bitumen A hydrocarbon compound with a dark brown-black color
in solid, semi-solid or viscous forms, with adhesive properties, of
natural or refinery origin, mainly containing high molecular weight
hydrocarbons.

This material is completely soluble in carbon disulfide (CS2),
trichloroethylene (C2HCL3) and xylene (C6H4(CH2)3). Its vapor
pressure is negligible at ambient temperature and in this case it
is almost odorless. The most abundant and widely used type of
bitumen is petroleum bitumen, which is physically a homogeneous
substance and chemically a heterogeneous mixture of different
chemical compounds. This hydrocarbon mixture generally contains
90% of carbon and hydrogen atoms and the rest, nitrogen, sulfur
and oxygen and small amounts of metals, nickel, iron, magnesium, etc.
Bitumen is a material in terms of behavior At ambient temperature,
it has neither the behavior of an elastic material nor a viscous
material, but the behavior of bitumen includes a combination of
these two states that’s mean viscoelastic.




Bitumen production process

Oil samples are prepared by two methods:
straight run and air blowing. The aeration
method is used when the raw material of
bitumen (feed) does not have the expected
characteristics. In this case, by blowing air
into the raw material (feed) at a temperature
between 190-200 degrees Celsius, a product
with modified properties is produced.

In this process, polymerization and
dehydrogenation are done, and oxygen
will not be introduced into the aerated
product, except in very small quantities.
In the aeration industry, itis done in two ways:
continuous process and batch process
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range VG10 range VG20 range VG30 range VG40
NO Test Test method
Min | Max | Min | Max | Min | Max | Min | Max
Absolute Viscosity@ B
1 50° Cipoise 800 | - [1600| - |2400| - |[3200| - |is1206(Part2):1978| ASTMD2171
2 K V'sccgzzts’;@ 35 50| - |a00| - [aso| - |400| - |is1206ar2y1978| AsTMD2170
3 | SP.Gravity@60°F | 0.99 | - [ 0.99 099 | - [ooo| - ASTM D3298
Penetration@25° .
4 [ c100gr-550.4mm| 80 | 100 | 80 [ 100 | 50 | 70 | 40 [ 60 1S 1203:1978 ASTM D5
5 | Softeningpoint°C [ 43 | - | a3 | - [ 47 50 | - 1S 1203:1978 ASTM D36
Solubility in ~ ~ ~ "
6 e 99 99 99 99 IS 1203:1978 ASTM D2042
7 FlashpoinsC | 220 | - | 220 220 | - | 220 - 1S 1203:1978 ASTM D92
Test on residue TFQT
8 V‘S°°S“Yéa“°@6°° - 4 - 4 - 4 - 4 |Is1206(Part2):1978 |  ASTM D2171
Bl Absolute Viscosiy@) - . . . : : - |is1206(Part2):1978 | ASTM D2171
60° C,poise
10 | Ductity@2s'C | 40 | 40 | 40 | 40 | 40 | 40 | 40 | 40 1978 ASTM D113
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bitumen application

Bitumen is usually used in two areas: road
construction and insulation, about 90% of
the bitumen production is used in road
construction, and insulation accounts for
only 10% of bitumen consumption, which
consists of: roofing, underground pipes,
metal protection, as well as sealing, tanks,
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canals, bridges, stabilization of flowing
sand, painting, etc.

PG 76 PG 82
Performance Graded 545 HOk PG 58 PG 64 PG 70 G 8!

34]40[46]10]16] 22] 28]34[40] 46]16] 22] 28[34] 20[ 10[ 16 22] 28] 34 40] 10] 16] 22] 28] 34] 40[ 10] 16] 22] 28[34] 10] 6] 22] 28] 34]

Average 7 day max pavement
Design Temperatur °C <46 <52 <58 <64 <70 <76 <82
[Lesignilemperatu
Pavement Design Temperature °C [ 34]-40[-4610[16]-22] 28] 34[40]-46] 16]-22] 28]-34 40]-10] 1 6]-22] 28] 34] 40]-10[ 1 6] 22[ 28] 34]-40]-10[ 16 22] 28} 34]- 10} 16f 22] 26 34
ORIGINAL BINDER

Flash point Temp, T48, min °C 230

Viscosity, ASTM D 4402 max, 3

pas, Test Temp. °C 135

Dynamic Shear TP 5 min 1kpa

Gy/s in8 Test Temp @10rad/s.°C | 46 | 52 | 58 | 64 | 70 | 76 | 82

ROLLING THN FILM OVEN RESIDUE (T240)

Mass loss.Max.percent 230

Mass loss.Max.percent
/s in8 Test Temp @10rad/s. °C | 40 52 58

64 | 70 | 76 | 82

PRESSURE A GING VESSEL RESIDUE (PP1)
PAV.Aging Temperature °C 90 90 100 100 100(110) 100(110) 100(110

Dynamic Shear TP5 min 5000 kpa q,,l A| 4l AI AI 434134
6*/s inB Test Temp @10rads. °C |34|34|34|34(34[34|34|34 (34|34 (34| 34{34{34{ 34| 34]34| 343434 34| 34341 34| 34| 34{ 34| 3434 [*| 1l
Physical Hardening Report

Creep Stiffness, TP 1 Determine
the critical cracking Temp 341-30|-36| 0 | -6 [-12}18]-24f 30[ 36 -6 |12|-18]-241-30| 0 |-6 [12]-18}-24f-30] 0 [-6 [12}-18] 24130 0 | -6 [-12}18}-24] 0 |-6 }12}18f-24]

as described in pp 42

Creep Stiffness, TP 3 Determine

the critical cracking Temp: 34|34 34|34|34| 34)| 34|34 |34|34|34)| 34| 34| 34| 34| 34| 34| 34| 34| 34| 34| 34| 34| 34| 34| 34] 34)| 34| 34| 34| 34| 34] 34] 34] 34) 34] 34
as described in pp 42
11 4 b @ b@sg Bdcom 4lag @ bgge Bdcom 10




Blown bitumen

Blown bitumen is produced by the reaction
in vacuum baton (VB) and air in the reactors
of the bituminous unit and according to the
control of the process conditions, it is
produced in different grades.

Bitumen production process Bitumen types
Bitumen types and standards The above
company has one of the most advanced
bitumen testing laboratories in the country
with the highest German and Italian brands
and has the ability to test and produce all
kinds of functional bitumen, viscosity and
all different grades.
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Green production

One of the biggest advantages of this
set is the installation of very modern
filtration to control all exhaust gases
and pollutants during production.

The construction of this filtration was built
with the cooperation and consultation of
Sanat Sharif University and under the
supervision of the Environment Organization
with the highest standards in Europe and
has been put into operation.
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Penetration Grade-ASTM/AASHTO
Unit | 4050 6070 | 85100 | 120-150 | 150-200 | 200-300 | Test Method
Analysis
Limit
1010- 1010- 1000- 1000- 1000-
Density @ 25° C kg/m3 [ 1060 1060 1050 1050 1050 | 990-1040 | ASTM D70 or D3289

Penetration @ 25° C mm/10 |  40-50 60-70 85100 | 120-150 | 150-200 | 200-300 ASTM D5

Softening Point °C 49min | 46min [ 42min | 38min | 36min | 32min ASTM D36

Density @ 25° C cm | 100min | 100min | 100 min | 100min [ 100 min | 100 min ASTM D113

Loss on heating % 0.2max | 0.2max | 0.5max | 0.5max [ 0.5max | 1max ASTM D6

Drop in penetration after heating °C 20max | 20max | 20max | 20max | 20max | 20 max ASTM D5

Flash point wt% | 232max | 232 max | 232 max | 218 max | 218 max | 177 max ASTM D92
Solubility in Trichloroethylene — | 99.0 min [99.09 min | 99.09 min | 99.09 min | 99.09 min [ 99.09 min |  ASTM D2024
Spot test P Negative | Negative | Negative | Negative | Negative | Negative AASHTO 102
Viscosity @ 60°C cSt | 4000800 | 2000+400 | 1000200 | 450+90 | 250+50 | 200+50 ASTM D2171
Viscosity @ 135°C 400 min | 300min | 250 min | 170 min | 150 min 80 min ASTM D2170

Test on Residue From Th in Film Oven Test(ASTM D1754)

Retained penetration after(T.F.0.T) % 58min | 54min | 50min | 46min | 46min | 40min ASTM D5
Ductility (25° C), 5cm/min, cm after TFOT | o 50 50 75 100 100 100 ASTM D113
Viscosity @ 60°C P 2000 max | 1000 max | 5000 max | 2250 max 1250 max | ASTM D2171
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Production of barrels and jumbobags
Production of barrels and jumbobags
The barrel production process is done
semi-automatically using Iranian and
European machines with a daily capacity
of 4000 barrels. and it is prepared and
produced with the thickness of high
quality grades from the best brands in
the world.

CRC sheets used are all of the type The
construction of jumbobag pallets and
shelves is done in Parmis Bitumen
Refinery Company itself, and all the
standards are observed in the preparation
of raw materials and its construction, so
that no problems arise during the
jumbobag’s packing and transportation.
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www.almasbitumen.com www.parmisbar.com www.mandegarbitumen.com
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