


This simplified drawing shows many of
a refinery's most important processes.
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Bitumen structure and analysis
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Elemental Composition ~ Weight %
Carbon 33.2+0.9
Hydrogen 9.7+04
Nitrogen 04+0.2
Sulphur 53+0.2

Oxygen 1.7£03

SARA Analysis Weight %
Saturates 16.1+ 2.1
Aromatics 48.5+23
Resins 16.8+1.2
Asphaltene (Cs) 13.6 = 1.8
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Penetration test (ASTM D-5)
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Bitumen penetration grading
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Test Methodology 30-40 40-50 60-70 85-100 | 100-120
Density ASTM D-7 1/01-1/06 | 1/01-1/06 | 1/01-1/06 | 1-1/05 1/01-1/04
Penetra;:;c:,ré e ASTM D-5 30-40 40-50 60-70 85-100 100-120
Softening Point 2C ASTM D-36 55-63 52-60 49-56 45 -52 42-49
7 0
Dualll(tzlr:)t 256 ASTM D-113 100 Min 100 Min 100 Min 100 Min 100 Min
Flash Point 2C ASTM D-92 250 Min 250 Min 250 Min 250 Min 250 Min
Solubility in
ASTM D-4 99/5 99/5 99/5 99/5 99/5
Disulfide %wt . ; { : 4
Stain Test AASHTO T 102 Negative | Negative | Negative | Negative | Negative
Welgh-t Loss by ASTM D-6 0/2 Max 0/2 Max 0/2 Max 0/2 Max 0/2 Max
Heating %wt
Eenetistionlossoy ASTM D-6-D-5 20 Max 20 Max 20 Max 20 Max 20 Max

Heating %




Softening Point (ASTM D-36)
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Penetration Index (Pl)

_ log (penat Ti)—log (pen at T2)

A
T:-T>
Bitumen type PI
pT — 2()(] — 25A) own Bitumen
) (1+504) Conventional Paving Bitumen -2 to +2
Temperature Susceptible Bitumen (Tars) <2

A= log (pen at 25 "C) - log 800
25— ASTM softening point
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Bitumen Viscosity (ASTM D-88)
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Saybolt Viscosity
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Kinematic Viscosity




Viscosity by Different Instruments

VISCOSITY CONVERSION TABLES

Viscosity is the physical property of a fluid that offers internal resistance to
flow. There are various instruments, called viscometers, for measuring viscosity,
The most widely used viscometers in the United States are the kinematic and the Say-
bolt Universal. The Engler viscometer is generally used in continental Europe and
the Redwood viscometers are commonly used in England.

Because of these differences, interchange of technical information makes it
necessary to provide tables for converting viscosities from one type to another,

SAYBOLT UNIVERSAL VISCOSITY
SAYBOLT FUROL VISCOSITY

UNIVERSAL

The Saybolt Viscometer consists essentially of a cylin-
drical brass cup in the bottom of whichis an orifice of speci-
fied dimensions, Surrounding the brass cup is a constant
temperature bath, When the sample in the cup reaches test
temperature the time required for 60 ml of the liquid to run
through the orifice is measured. A calibrated standard
flask collects the liquid sample,

The unit of measure is time in seconds; it is reported
as Saybolt Universal Seconds (SUS); for example, 350 SUS
at 100 F,

The Saybolt Furol Viscometer is the same in principle
as the Universal Viscometer with the exception that it is
designed with a larger orifice to accommodate more viscous
fluids,

The unit of measure is also time in seconds required
for 60 ml of fluid to flow through the orifice at a given tem-
perature,

KINEMATIC VISCOSITY

The time is measured for a fixed volume of sample,
contained in a glass viscometer, to flow through a calibrated
capillary under an accurately reproducible head of liquid
and at a closely controlled temperature, The kinematic
viscosity is calculated from the measured efflux time,

The unit of kinematic viscosity is the centistoke (cs).
The measurement in seconds i5 taken and then converted by
the viscometer constant for the final answer.
Kinematic Viscosity = Ct
C = viscometer constant
t - observed flow time in seconds
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* Recommended laboratory mixing and compaction temperature ranges for
Marshall mix design based on viscosity (Saybolt Furol) is 170 + 20 centistokes
for mixing and 280 * 30 centistokes for compaction.

Mixing/Compaction Temps

F‘ x ? Viscosity; Pa s
4 10

A_§

sl

Comdim Rﬁm _
Mixing Range *

|
100 110 120 130 140 150 160 170 180 190 200

Temperature, C



Ductility (ASTM D-113)

~ ol Gl U 29 JyuS (Swiowe ool plise S8l 9 298 G )3 Elgl sl 0l el (oo slad 0 gl e (Shag 00 550k o5 oyl (Sdivae
o Holed 391 9> @ |y pdlas Kl o g aily 1) ,KuSs o wiliSiw uilaws oUley cllawl > 5pae 8 aS 29

poo-toten (yasuie (sled 3D g (pre sy b) 0ald 0duiiS 3kl Gjguo 4 &S el s 1B Aged S Jgb 2Ll Hlade a5 )le 18 (o pdy IS cpols
el pgge (oSTL gy JSb ol 4 ol cune p (38 o)y I 8 Cawpd> iged Jobo sy gllaiil b (SO Jsb 40 U

Do (oo 00,iS 4By yienilu B ooy b g a3 )0 YO (glod ;3 digad dbadjlailiol ST )3 Lol 09 (o 00 adidd 5

Ductllity

Starting Polint

End Point




Flash point (ASTM D-95)
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Thin Film Oven Test (ASTM D-6)
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