
BITUMEN
Modifications 
and Advantages

Bitumen modifications through latex addition
Valued for its adhesive and cohesive properties
Also referred to as refined bitumen / asphalt
Road construction and waterproofing as excellent applications
Adding latex eliminates cracking and boosts adhesion
Four ways of modifying bitumen



Modifying a long runner
Bitumen is an oil based chemical substance produced by 
removing the lighter fractions of petroleum (such as 
petroleum gas & petrol) during fragmentation; hence also 
known as refined bitumen. In North America it is commonly 
referred to as asphalt, or asphalt cement; where as 
elsewhere asphalt is normally the term used for mixture of 
bitumen, aggregates, sand and other fillers. 

Bitumen in Bitumen in road construction
KnownKnown for its adhesive and cohesive properties, bitumen is 
mostly used in the construction industry eg. asphalt road 
construction. Bitumen is applied on road paving while it is 
hot and in the form of a viscous liquid, and solidify when it 
cools down. It acts as the binder/glue for aggregates and 
fillers. The property of the bitumen depends strongly on the 
quality and origin and changes upon aging. 

TTo understand the complexity of bitumen as a product, an 
in-depth knowledge and detailed understanding of one of 
the ways how the road is built is crucial. Specialists see 
bitumen as an advanced and complex construction 
material, not as a mere by-product of the oil refining 
process. 

AA typical paving material (also referred to hot mix asphalt 
concrete – HMAC or HMA) consists of about 93 – 97% 
mineral aggregate (stone), sand and filler. The remaining 
percentage is bitumen. Today the global demand for 
bitumen accounts for more than 100 million tons per year. 
Pavements designed and constructed for heavy duty traffic 
and extreme weather conditions require specially designed 
engineeengineered bitumen grades. 

Bitumen can be modified with polymer to improve its 
performance. A modified bitumen is more cohesive, with 
higher strength and significantly higher resistance to 
parameters like fatigue and permanent deformations for 
road pavements.

Bitumen in water proofing
ModifiedModified bitumen is also widely used in waterproofing 
application for mineral substrates. A waterborne modified 
bitumen is solvent-free, and can be applied by spray, roller 
or brush.  It is commonly used as a protective coating for 
cellars, flat roof, walls, foundations, shafts etc. against 
moisture especially against ground moisture, non-standing 
seepage water (DIN 18195-4), standing seepage water (DIN 
18195-6)18195-6) on masonry work or concrete. It is also used for 
bonding of protective and drainage boards.

It is possible to formulate a waterborne modified bitumen 
into a one component (ready to use) product or a two 
component system (with cement & fillers) that has faster 
drying time and higher strength.



Modified bitumen gives you 
a wider range of applications
and higher durability

Polymers as secret ingredient
Polymer Modified Bitumen (PMB)
Synthomer has developed a range of products for bitumen 
modification, which have passed testing by official institutes 
and customers. Our polymers are designed for improving 
anionic and cationic bitumen emulsions and hot bitumen 
for applications like road construction or waterproofing.

BitumenBitumen modified with Synthomer synthetic latex offers the 
following advantages:

• improved elasticity and flexibility at low temperatures
• reduced flow at high temperatures
• solvent free 
• reduced water vapour permeability
• increased toughness, tenacity and durability
•• reduced binder drainage from aggregate
• improved solvent resistance
• improved chip retention
• improved resistance to wheel rutting
• greater rigidity
• better resistance to permanent deformation

TheTherefore this modified bitumen can be used for many 
applications, such as:

• hot rolled, stone mastic and porous asphalt
• tanking 
• waterproofing
• slurry seals and surface dressing
• tack coats
•• fuel resistant bituminous pavements
• roof coatings
• quick drying dual spray membranes
• bridge deck membranes
• industrial flooring
• wall protection
• insulation systems
•• one and two-pack systems
• adhesive for insulation boards

In contrast to other polymers used for bitumen modification 
(e. g. SBS), Synthomer polymer dispersions can easily be 
added to bitumen emulsions, via a colloid mill or by post 
addition. It is also possible to blend our latex into hot 
bitumen.

TheThe range of binders for bitumen modification is 
complemented by Synthomer’s special thickeners. For 
anionic systems the use of Rohagit SD 9523 is 
recommended. An acrylic based alkaline swell-able 
thickener that can easily mixed into a bitumen emulsion. 
Even at very low dosage, it thickens the compound 
effectively, prevents separation and at such low dosage the 
wawater sensitivity of the final product is not affected. The 
Rohagit SD 9523 gives a strong pseudoplastic (shear 
thinning) behaviour, which allows high viscosity material to 
be pumped with ease. 

The product is supplied at low pH as a water thin emulsion. 
It can be added directly to bituminous emulsions when 
good stirring is maintained. To activate its thickening effect, 
the compound needs to be adjusted to high pH (pH > 9).



Modification of bitumen emulsions
Bitumen emulsions (anionic and cationic) are used in road 
repair, road maintenance, and in water-proofing for 
buildings. These modified bitumen emulsions can be 
applied by spraying (airless, 2K-spraying), rollers, brushes, 
or after filling with minerals by a trowel. 

PPolymer modification of bituminous emulsion can offer the 
following benefits.
• eliminates cracking caused by drying shrinkage 
• improve high wet strength and low water absorption
• improves adhesion 
• increases ductility
• gives high elongation
• bet• better resistance against algae, roots and deicing salt
• can be applied by airless

RheologyRheology of bitumen emulsions vary considerably, 
depending on the application. For some applications (e. g. 
road repair) a less viscous compound is required, which 
allows better wetting & deeper penetration to gravels & 
substrate. For other applications (eg. Waterproofing for 
basement) a thicker pasty compound is desired to achieve 
specific dry film thickness. 

By using Synthomer’s liquid thickeners (e. g. Rohagit SD 
9523) it helps to adjust the modified bitumen compound to 
the right rheology.

Requirement of Tensile strength also varies depending on 
the requirement of application.  Road construction for 
example, requires higher tensile strength and recovery rate.

Anionic and cationic bitumen emulsions
DependingDepending on the different charge the final product shows 
longer or shorter open time. A cationic system needs always 
a second component to work, whilst an anionic system can 
be applied as ready to use 1k systems in thick and thin 
layers. On the other hand these anionic emulsions need 
usually longer drying times.  Cationic bitumen can be also 
applied on damp and moisture surfaces and under lower 
temperatutemperature conditions. By adding the second component 
(e. g. citric acid) a strong gel is formed fast, which shows 
good early rain resistance and mechanical properties. In a 
second stage the water has to evaporate from this gel to 
form the dry membrane.



Four different paths allow
you to reap the benefits
of modified bitumen

How to add latex to bitumen:
Direct addition to pug mill for hot mixed asphalt 
applications:

ThisThis process requires special equipment, because addition 
of the aqueous latex to the hot bitumen leads to heavy 
steam formation, which has to be released from the mixing 
vessel during process. 
 

Continuous addition of latex to produce a modified 
bitumen:

TTo produce a stock of modified bitumen the latex can be 
added to a circulating bitumen loop.  The hot latex modified 
bitumen can then be stored in a heated storage vessel.    
The rate of addition of latex has to be regulated so that the 
foaming in the separation vessel is controlled.

Addition of latex via a colloid mill:
TheThe latex can be added via the aqueous stream or 

directly through the colloid mill.  As latex, bitumen and soap 
is added a modified bitumen emulsion is produced.  The 
advantage of using latex to modify the emulsified bitumen 
as it is produced is that the mill does not need to operate at 
the very high temperatures and pressures associated with 
usage of pre-modified bitumen.

Recipe for (bitumen) success

2

3

4 Direct addition of latex to a bitumen emulsion:
The latex can be added directly to a bitumen 

emulsion providing that the following conditions are 
maintained:
•• The charge of the latex stabilisation is the same as that of 
the bitumen emulsion e.g. a cationic latex will be unstable in 
an anionic bitumen emulsion and vice versa. A non-ionic 
stabilised latex can be added only to an anionic bitumen 
emulsion. This anionic emulsion mixture can then be flipped 
to a cationic one.
•• The bitumen should be agitated gently and the latex 
slowly added to the bitumen.
• The pH of the bitumen emulsion and latex should be 
similar. If a highly alkaline latex is added to an acidic 
bitumen emulsion the pH shock may cause coagulation.
•• If the modified bitumen is going to stand for a 
considerable period prior to use it may be necessary to 
thicken the emulsion to prevent separation.

To select the most suitable Synthomer latex, the stability 
and effect of the total formulation has to be considered:
• the dispersion and the bitumen emulsion must be 
compatible
•• the blend must be stable during storage
• the bitumen emulsion and the polymer dispersion have to 
form a homogenous film.



Applications for modified 
bitumen
We will focus here only on construction applications (e. g. 
waterproofing membranes). A detailed description on the 
different applications of modified bitumen in road 
construction and maintenance is available on request 
through our Technical Service.

Waterproofing: One-component bitumen 
systems
Spray-onSpray-on waterproofing 1K is used for waterproofing and 
protecting concrete surfaces and solidly filled or rendered 
masonry work on buildings and in civil engineering such as 
bridge columns, foundations, retaining walls and enclosing 
cellar walls. It can also be used for intermediate 
water-proofing beneath screed and tiles. The required dry 
layer thickness can be achieved by applying more than one 
lalayer.

Waterproofing: Two-component bitumen 
emulsions
ForFor reduction of drying time bitumen emulsions can be 
mixed with different reactive compounds. Their addition 
causes controlled coagulation, which, depending on the 
formulation, allows the processing of the bitumen emulsion 
during 1 – 4 hours and leads to a faster drying of the applied 
coating. Owing to that early resistance against rain is 
achieved. For example addition of 10 – 20 % cement or 
mixtumixtures of cement and fillers. 

Waterproofing: Two-component spray 
application
In this case a bitumen emulsion is mixed during spray 
application with a CaCl2 solution (5 % in water). The CaCl2 
causes spontaneous coagulation, so that the bitumen 
emulsion exhibits very fast drying. For the mixing of both 
components a two-nozzle spray gun is needed. The mixing 
ratio is approximately 4 parts of bitumen emulsion to 1 part 
of CaCl2 solution. 

OtherOther chemicals which could be used in such systems as 
coagulant are e. g. acids (citric acid). 

Starting point formulae for 1k - and 2k bitumen 
modification are available on request through our 
Technical Service team.

!



Product name           
Water uptake [%] 
after 50 d

Sagging rate 
at 100°C [mm]

Sagging rate 
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*Polymer content 14%
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Product Solid Content [%] pH value Viscosity [mPa*s] Tg [°C] MFFT [°C]

Lipaton SB 2540

Lipaton SB 20W20

Lipren B

Rohagit SD 9523
Notes: Viscosity according to ISO 2555 (Brookfield).
*Data describe typical properties - not product specifications
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-32
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0

0

0
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Emulsion properties*

Our portfolio for bitumen 
modification
Products for bitumen modification: Binders & thickeners

Product

Lipaton SB 2540 

Lipaton SB 20W20

Lipren B

Rohagit SD 9523

 

Application

High solids, excellent low temperature flexibility, water resistant, for interior, exterior, thin & thick layer application 

Good low temperature flexibility, hydrophobic, for modification of anionic liquid applied and 2K bitumen emulsion

Highly flexible, excellent weather resistance, compatible with bitumen emulsions, for cellar foundations and roofing

Thickener, outstanding performance at high pH 



America, Europe and South East Asia. In March 2017, we 
acquired the coalescing agents and Butyl Ethyl Propanediol 
(BEPD) business from Perstorp Oxo Belgium AB. The newly 
acquired businesses significantly improve our footprint to a 
number of speciality markets which we will continue to 
serve through a strong network of local technical service 
and sales branches, supported by regional application 
dedevelopment and production in our key markets. We deliver 
the right formula, globally, individually.

Synthomer is one of the world’s leading suppliers of 
emulsion and speciality polymers supporting leadership 
positions in many market segments including coatings, 
construction, technical textiles, adhesives, paper and 
synthetic latex gloves. The company has its Head Office in 
London (UK) and provides customer focused services from 
operational centres in Harlow (UK), Marl (Germany), Kuala 
LumpurLumpur (Malaysia), Shanghai (China) and Dubai (UAE). In 
June 2016 we have acquired the Monomers, Dispersions 
and Powders business (MDP) from Hexion with dedicated 
production sales and customer service facilities in North 
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Leading in emulsions
and speciality polymers


