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SASOBIT REDUX Introduction

SASOBIT rREDUX

SASOBIT, the versatile additive for asphalt mixes, has been used
successfully worldwide since 1997. Today Sasol is pleased to
present another member of the SASOBIT family: SASOBIT REDUX

SASOBIT REDUX consists of synthetic Fischer-Tropsch (FT) wax and other petroleum-based
waxes and has a congealing point between 72 and 83°C and a penetration of 16 —-30 dmm
at 25°C, making it softer than SASOBIT.

Comparison of SASOBIT and SASOBIT REDUX specifications

Congealing point [°C] 72-83 100-110
Penetration (25 °C) [dmm] 16 - 30 0-2

The average dosage of SASOBIT REDUX is 1 — 1.5 wt% related to the bitumen content.
Ideally, the product is added to the bitumen but can also be added into the pugmill.

SASOBIT REDUX is available in pastilles and can be added in the same way as SASOBIT.

Reduced viscosity

Reduced temperatures (Warm Mix)
Reduced compaction resistance

Reduced ageing

Reduced impact on binder characteristics




SASOBIT REDUX

Working principle

Working principle: the effect of SASOBIT REDUX
on bitumen viscosity

Temperatures can be reduced by as much as 30 K when using SASOBIT REDUX, because at
temperatures above 85°C SASOBIT REDUX is completely soluble in bitumen and significantly
reduces viscosity.

Reduced viscosity at standard temperatures improves the workability of the asphalt mix.
SASOBIT REDUX increases process reliability and significantly reduces the risk of improper
paving operations.

During the cooling phase, SASOBIT REDUX begins to crystallise at 60 °C, which makes it
possible to widen the compaction window. The above-mentioned congealing point of
72—-80°C relates to the pure wax.

SASOBIT REDUX has a negligible impact on the stiffness of the binder at service tempera-
tures. The actual increase is determined by the base binder.

[ standard bitumen
SASOBIT REDUX-modified bitumen
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SASOBIT REDUX Reduced viscosity

Reduced viscosity

When adding only 1.5 wt% of SASOBIT REDUX to a binder, the viscosity at standard
temperatures can be reduced by 15-209% as shown in the following graph.

Dynamic viscosity, using DSR according to EN 13302
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The viscosity-reducing effect of SASOBIT REDUX offers two key advantages.
1. Reduced mixing and paving temperatures

The production of Warm Mix Asphalt has been a topic of discussion for many years.
However, this production process has not become the standard for types of rolled asphalt
mixes despite its many advantages:

* Lower CO; emissions
* Lower energy consumption, fewer fumes and aerosols
* Less bitumen ageing

e Less wear on machines and resources

The results of a test carried out with a segment roller compactor by the ISBS of the
Technical University of Brunswick show slightly better workability/compactability for an
AC11 D S with SASOBIT REDUX at a temperature of 120°C compared to an unmodified
variant at a temperature of 145°C.

Compaction by using a segmented roller compactor according to EN 12697-33

=— AC11DS-50/70-145°C

= AC11DS-50/70
+ 1.5 wt% SASOBIT REDUX - 120°C

50

48

46

44

Normalized Thickness
asphalt slab [mm]

42

40
0 5 10 15 20 25 30

Number of compaction cycles (main compaction)




SASOBIT REDUX Reduced viscosity

The same trend was confirmed in a test using a gyrator compactor in the laboratory of
HWT Dresden.

Compaction using a gyrator compactor according to EN 12697-31
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This means that SASOBIT REDUX can be used as an
effective Warm Mix additive!

2. Reduced compaction resistance

Modification with SASOBIT REDUX leads to a reduction in the compaction resistance of
the asphalt mix, which enhances the workability and increases the ease of compaction.
Consequently, the required compaction can be achieved with fewer roller passes.

Different asphalt types (base course AC 32 TS and wearing course AC11 D S) were examined
at different independent laboratories (ISBS Technical University of Brunswick, asphalt-labor

Wabhistedt).
Marshall compaction according EN 12697-31 Compaction using a segmented roller compactor
according to EN 12697-33
W resulting binder 50/70 - no additive WMAC11DS-50/70
M resulting binder 50/70 - 1.05 wt% SASOBIT REDUX W AC11DS-50/70+ 1.5 wt% SASOBIT REDUX
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SASOBIT REDUX

Reduced ageing

Reduced ageing

As asphalt ages, the stiffness of the binder increases. This leads to a higher risk of ther-
mal and fatigue cracking.

The addition of SASOBIT REDUX helps to minimise the risk of cracking as it reduces age-
ing. This can be traced back to the pure, high quality raw materials which are used for the
production of SASOBIT REDUX.

In order to describe the ageing behaviour of a binder, G* (complex shear modulus,
characteristic value for stiffness) first has to be determined for different ageing stages.
The ageing indices can then be calculated, i.e. G* after ageing is divided by G* before
ageing. The smaller the ageing index, the higher the anti-ageing effect.

Ageing behaviour of extracted binders by using DSR and PAV
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-e- extracted binder - resulting content of SASOBIT REDUX: 1.2 wt%
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This approach was used by asphaltlabor Wahlstedt. Binders from a AC16 B S binder
course with 20% RAP were extracted and PAV-aged (simulation of long-term ageing

in lab). G* was measured after extraction and after PAV ageing of the extracted binders,
and the ageing indices were calculated. This was done for two variants — with and
without modification with SASOBIT REDUX. The following figure shows the results of
the ageing indices at different test temperatures. The ageing indices for the variant
with SASOBIT REDUX are much lower than those for the variant without the additive.

This demonstrates the anti-ageing effect
of SASOBIT REDUX!




SASOBIT REDUX Almost no impact on softening point and penetration

Almost no impact on softening point and penetration

Due to their inherent properties, FT waxes will always produce a stiffening effect in the
modified binder. SASOBIT REDUX consists of several components and therefore has a
negligible stiffening effect.

There is almost no impact on softening point and penetration in most of the commonly
used binder grades

The following table give an overview — based on the current data set — of the impacts on
softening point and penetration for different bitumen types.

Examples (average values; based on current data set)

Type of binder Softening point R&B Ain Penetration Ain
softening point R&B (25 °C) penetration (25 °C)
[°C] [°c] [0.1mm] [0.1 mm]

50/70 50.4

50/70 + 1.5 wt% SASOBIT REDUX 50.6 +0.2 57 0
50/70 + 1.5 wt% SASOBIT 55.2 5.2 40 -17
70/100 47 - 78 -
70/100 + 1.5 wt% SASOBIT REDUX 50.6 +3.6 63 -15
70/100 + 1.5 wt% SASOBIT 55.4 +8.4 47 -31
25/55-55 A 61.8 = 40 =
25/55-55 A+ 1.5 wt% SASOBIT REDUX 62.8 +1 34 -6
25/55-55 A + 1.5 wt% SASOBIT 70.6 +8.8 28 -12

The results show that SASOBIT REDUX has a much smaller impact on the softening point
as well as on the penetration compared to SASOBIT.

Since SASOBIT REDUX has no hardening but an anti-
ageing effect, the amount of RAP can be increased.
Itis thus much easier to meet the requirements when SASOBIT REDUX is part of the

asphalt design — for example regarding values after binder extraction, especially when
using RAP. The following example shall demonstrate this context.

Example - Investigations on extracted binders

Asphalt mix: base course AC32TS
Neat binder: 70/100
RAP content: 30%

Softening point RAP: 68.6°C

Penetration (25 °C) RAP: 21 dmm

Contents of additives: 0 wt% and 1.5 wt% (in relation to neat binder)
Resulting binder: 50/70

AC32TS AC32TS Requirement
Parameter without with 1.05 wt, in Germany for

SASOBIT REDUX SASOBIT REDUX resulting 50/70

Softening point Ring & Ball* [°C]
Penetration(25 °C)* [0.1 mm] 43 42 -




Contact

Sasol Chemicals

Anckelmannsplatz 1
20537 Hamburg
Germany

Tel: +49 171 429 3849

sasobit@de.sasol.com
WWW.sasobit.com

You will find references, technical standards, guidelines and useful Internet links
about these topics on our website.

WWW.sasol.com
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Sasol is a registered trademark of Sasol Ltd. Product trademarks displayed in this document are the property of the Sasol
Group of companies, except where it is clear from the context that not. Users of this document are not permitted to use these
trademarks without the prior written consent of their proprietor. All rights not expressly granted are reserved. Reference
to trademarks used by other companies is neither a recommendation, nor should it give the impression that products of
other companies cannot be used.

Disclaimer: The information contained in this document is based on Sasol’s knowledge and experience at the time of its creation.
We reserve the right to make any changes to this document or the products described therein, as a result of technological progress
or developments. This information implies no liability or other legal responsibility on our part, including with regard to existing
third-party patent rights. In particular, no guarantee or warranty of properties in the legal sense is implied. The customer is not
exempted from the obligation to conduct careful inspection and testing of incoming products. All our business transactions are
governed exclusively by our General Business Terms (https://www.sasolgermany.de/de/agb/).




