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JRS Plant Fiber Technology
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The plant transforms the functionalities of organic raw material 

into industrially usable functional additives and semi-finished 

products



Reclaimed Asphalt Pavement (RAP)
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Asphalt mix is one of the few construction materials that can be 

re-used to 100 % without any compromises to its final quality

(if done correctly)



Reclaimed Asphalt Pavement (RAP)
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Drivers for use:

Saving natural resources (bitumen and mineral aggregates)

Reducing CO2 emissions

Overcoming shortages of bitumen quantities and quality

Saving money only is a wrong approach!



In-situ recycling technologies for surface courses
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Re-shaping:

Heating up existing road surface

Re-levelling of plasticized surface course

Re-paving:

Re-shaping + bitumen sealing

Re-mixing:

Heating up existing road surface

Adding mineral aggregates and bitumen

Paving of pre-processed asphalt mix



Recovery of RAP
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Demolition asphalt:

✓ Breaking and lifting layer packages in slabs

Layer-wise separation is no longer possible

Milled asphalt (1):

✓ Milling-off to a certain constant depth

Layer thickness is not taken into account

Layer-wise separation is no longer possible

Milled asphalt (2):

✓ Layer-wise milling

Layer-wise separation is possible

Requirement for high-quality utilization



Treatment of RAP
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Crushing & sieving at mixing plants:

Slabs obtained by breaking and lifting

Material is milled off

Granulating & sieving at mixing plants:

Smooth segmentation of mineral 

components without changes in the 

original particle size distribution



Storage of RAP
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Storage at mixing plants:

✓ Separate storage of different types of RAP

✓ Covering RAP to keep it dry

Less energy consumption

Reduction of CO2 emissions



Feeding of RAP at a batch mixing plant
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Cold feeding / cold recycling:

RAP is heated by adjacent hot mineral 

aggregates

Addition quote depends on local 

regulations

Moisture is the major problem

Hot feeding / Hot recycling:

RAP is heated in a separate unit (parallel, 

or black drum)

Maximum addition quote depends on local 

regulations



Mixing plant with a parallel drum

10

Inside a parallel drum

Parallel drum
Hot storage silo



Bitumen aging
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Bitumen aging is caused by:

Heat

Ultraviolet

Air-induced oxidation

Reduction of service life

Bitumen aging leads to:

Changes in viscosity and elasticity 

(stiffness, brittleness, lower ductility)

Loss of adhesion → raveling

Susceptibility to T° variations → thermal 

cracking Raveling

Cracking



Bitumen aging, natural and in a laboratory
Long-term aging:
 Depends on composition of asphalt and on 

external influences (atmospheric oxygen)

 Occurs during service life of pavement

Short-term aging:
 Caused by volatilization, oxidation and/or 

absorption of oily components

 Occurs during mixing, transport and paving
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years under traffic
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Testing conditions:

Aging temperature: 100 °C

Duration of aging: 20 h

Pressure: 21 bar

Testing conditions:

Aging temperature: 163 °C

Duration of aging: 275 min

PAV (long-term aging)

RTFOT (short-term aging)
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Bitumen rejuvenation
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Rejuvenation is the reduction of the overall viscosity and at the 

same time the restoration of the viscoelastic properties of the 

aged bitumen



Bitumen rejuvenation
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Bitumen rejuvenation by:

Using sustainable & effective rejuvenator, which allows:

✓ to reduce the overall viscosity of the aged bitumen

✓ to restore the physical and viscoelastic properties of the aged bitumen

✓ to improve its relaxation, ductility, cohesive and adhesive properties

✓not to accelerate the further aging of the rejuvenated bitumen

Using softer bitumen grades (e.g. 160/220)

Softening agents (flux oils, native rejuvenators):

Are only plasticizers, but often positioned as rejuvenators

Can only reduce the viscosity of the aged bitumen

Unable to re-activate it, to reduce its exposure to cracking, 

to maintain its rutting resistance

Only soften, dilute or plasticize the aged bitumen



Our solution: VIATOP® plus RC
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Composition:

50 % by weight cellulose fibers ARBOCEL® ZZ 8/1 from JRS

50 % by weight rejuvenator Sasobit® RC100

Recommended dosage:

To be calculated depending on several input parameters such as bitumen content 

in RAP, desired resulting softening point, desired amount of RAP and others

Calculation tool is available

Sasobit® RC100

+ =



Comparative study of rejuvenators*
(applied in fresh base bitumen 50/70)
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Additives
(Samples V1 to V6)

* Comparative study performed by an independent engineering bureau “Ingenieurgesellschaft PTM Dortmund mbH”

V1 (Sasobit® RC100)

Rapeseed oil
(Sample V7)

Soft bitumen 160/220
(Sample V8)

Dosage level of 3 %

by weight based on bitumen

Dosage level of 30 %

by weight based on bitumen



Aging stages
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A0: “Virgin“ & rejuvenated condition of basic bitumen 50/70

AI:  After short-term aging (RTFOT)

AII: After short-term (RTFOT) and 1x long-term aging (PAV)

AIII: After short-term (RTFOT) and 2x long-term aging (PAV)

A0 AI AII AIII

A0 AI AII A0 AII

Checking the long-

term effectiveness 

of rejuvenator

Testing the 

effectiveness of 

rejuvenator on 

aged bitumen

Testing done

after each stage



Testing program
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Physical properties:

Softening point ring & ball (SP R&B)

Needle penetration (NP)

Adhesion between bitumen and aggregates 

(RBT)

Rheological (viscoelastic) properties:

Complex shear modulus G (T-Sweep, DSR) (*)

Phase angle φ (T-Sweep, DSR) (**)

Resilience R (MSCRT, DSR)

Temperature TS300 and Tm0,3 (BBR)

Dynamic Shear 

Rheometer (DSR)

Bending Beam 

Rheometer (BBR)

(*)  Complex shear modulus G describes the stiffness of the bitumen related to temperature

(**) Phase angle φ differentiates between elastic (0° - 45°) and viscous properties (45° - 90°) of the bitumen sample



Testing principle
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T = 60 °C

T = -10°C to -25°C

T = 20°C to 30°C

Fresh base bitumen 50/70 

(A0)

Aged base bitumen 50/70 

(AII)

Aging

Rejuvenation



Test results
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V1 (Sasobit® RC100)

V2 V3 V4

V5 V6 V7 (rapeseed oil) V8 (soft bitumen 160/220)



Assessment of test results
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Poor performance

Softening 
agents

Rejuvenators
Sustainably 

effective 
rejuvenators

Soft bitumen

V3

V4

V5

V6

V7 (rapeseed oil) 

V2

V1

(Sasobit® RC100)

V8

(soft bitumen)

Average 

performance
Full performance



Conclusions
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Testing and assessment:
 Assessing the bitumen parameters directly after addition of the rejuvenator is not sufficient; 

assessment of the properties of the rejuvenated bitumen after repeated aging is required as 

well

 Addition of a rejuvenator must not accelerate the aging process of the bitumen in any way

 A rejuvenator is seen sustainable and effective, only if it delivers significantly better bitumen 

characteristics compared to the base bitumen at the same aging level

Effectiveness of rejuvenator in VIATOP® plus RC:
 Both physical and rheological properties of an aged bitumen can be significantly improved / 

restored with Sasobit® RC100 (or VIATOP® plus RC)

 Tests have proven that adhesion between bitumen and minerals is not impacted by rejuvenator

 Sasobit® RC100 as a rejuvenator re-activates aged bitumen and not just softens or plasticizes it

REAL rejuvenator Sasobit® RC100 inside of VIATOP® plus RC



Advantages of VIATOP® plus RC
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Real rejuvenation of aged bitumen

A green product made of natural raw materials

No hazardous substances

High efficiency

High rates of RAP possible

Reduction of costs

Usage of existing dosing systems for fiber pellets

No investment in additional tanks



Business Unit Functional Asphalt Additives

Thanks for your attention!


