USE OF REJUVENATORS
IN HOT RECYCLING

Knut Johannsen
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RECYCLING

What's that?
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HOW SHOULD RECYCLING WORK?

hot
wearing foundation
course course

recycling

layers applications

‘ 100 %-
concepts!
« Site related

* Net related
« Within planning stage
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100 % RECYCLING BY EURQOVIA 5




REJUVANTORS

How does it work?
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AGEING IN FORMER TIMES
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AGEING IN FORMER TIMES 8

Penetration (log) [0,1 mm]
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AGEING IN FORMER TIMES
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AGEING IN FORMER TIMES 10
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AGEING IN FORMER TIMES 11
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AGEING IN FORMER TIMES
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® The effect of a softer base
bitumen could be neutralized by
storage.

" Problem: Ageing behaviour of
bitumen 160/220-binders is not
really predictable.

" Softer binders can only
decrease the variety in stiffness
by soem degree

NABin-seminar Oslo 23. oktober 2018
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AGEING IN FORMER TIMES 13

Not all products affect low temperature behaviour in the same way.
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AGEING ToDAY

Complex Modulus (log) [Pa]

EFFECTS OF AGEING
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AGEING ToDAY 15

Complex Modulus (log) [Pa]

EFFECTS OF REJUVENATION

There is no healing for oxidation.
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PRODUCTION

How is it working?
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REAL LIFE 17

What is the right amount of dosing?
What is the right way of dosing?

— onto the RAP pile

— into the bitumen tank
— directly to the pug mill
— into the parallel drum
— inline to the bitumen

— with the fibres
— .7

Pictures:

Arizona Chemicals
Amman Group
Benninghoven
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REAL LIFE 18
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Parallel White
drum drum

Bitumen storage

Rejuvenator

Pre-Mixer
for bitumen

Batch Mixer
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N /£ 50 %
i Production

Pavement Life
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REAL LIFE 20

A

Re t Parallel White
ejuvenator drum

Pre-Mixer
for bitumen

Bitumen storage

Batch Mixer
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™ 4 50 % 50 %
i Production '
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REGENERATORS

And now?
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MY RECOMMENDATION

HSE

PERFORMANCE

AGEING

v
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No REOBs
Only ,green” products
Observe the flash point

Find dosage for RAP
- Contractual requirements
- Performance requirements

Test for ageing
specifically adapted to your production
and always until proposed end of life time
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FUTURE SPECIFICATIONS
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ASPHALT INDUSTRY ‘

Health and Safety

RAP
Binder

Short term
Middle term

HSE

|

PERFORMANCE

AGEING

ROAD OWNER

Environment

Binder
Asphalt

Middle term
Long term
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EAPA POSITION PAPER 25

RECOMMENDATIONS FOR
THE USE OF REJUVENATORS
IN HOT AND WARM ASPHALT

PRODUCTION
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7'E&E CONGRESS

EURASPHALT & EUROBITUME
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INVITATION
AND CALL FOR PAPERS
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