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Introduction

Deteriorated pavement New pavement

Bio-based
emulsion and
foam

« Economy of non-renewable

natural resources
1+ Less greenhouse  gas
emiIssions

e More efficient and lower
cost

Cold-in-place recycling

/Bi—o[-based cold-in-place

recycling: Recytal®-ARM

e Curing period and cover
layer required

* Uncertainties - blending of
binders.

This work aims to prove that alternative bio-based emulsion and bio-based foam can be used
for cold-in-place recycling with the same level of performance as conventional petroleum
product solutions. To achieve this, will be necessary:

 Design bio-based emulsions & foams

 Carry out advanced experimental characterization & modelling to assess the specific
behaviour of the bio-based cold products in a pavement design calculation

* Implement results on test section

 Validate results via life-cycle assessment.

Materials and Methods

e Bitumen 160/220——> Bitumen Emulsion
 Bio Binder
 RAPO0/10mm

MIXTURES Compositions E. Bitumen* E. Biobinder*
100% 100%

Emulsions Bitumen / Biobinder 3,1% 3,2%

Added binder content (from RAP 1,9% 1,6%

Total water content (addition 7,0% 7,0%
ater+ emulsion + RAP
*The percentages that correspond by weight to the total sample.

J Methods

d Materials

Production of 2
types of mixtures

54 samples/mix

INEREWAE — Influence of curing on mix properties <

» 2 curing conditions

Compressive strength determined by simple compression
- tests on 3 specimens at Imm/s (£ 0.1 mm/s)
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Preliminary results

J Materials characterization

Binder characteristics

Emulsion characteristics
Water content % 34,8 48,12

185 > 300
— : 2,7 2,3
’ ’ Residues at 7d % 0,0024 0,0204
AN ST mg KOH /g 0,333 43,9 - 122,13 121,13

Granulometric curve - RAP
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* Binder content : 5,44%
* Penetration : 16 mm/10
 Softening point : 66,2 °C

Particle size
RAP 0/10mm
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J Mechanical results

Classification

Classification of

. . Classe 111
mixtures according to Duries test Parameters E. Biobinder
the Technical Guide: m \oids (%) < /4%
“Retraitement en R > 0 70— VYOICRCON 592 594 6,18 6,32
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Water loss— E.Bitumen vs E. Biobinder
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y = 100-99,899x0.002
R2=0,9511

Considering the
total amount of
Initial water
present in the
mixture at 100%.
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Compressive strength — E.Bitumen vs E. Biobinder
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Similar trends and no significant difference between bitumen and bio-based
emulsion mixtures, highlighting the potential of these alternative materials.

Foamed Asphalt Binder tests

 Analysis of bitumen
and bio-based foam
mixtures

 Analysis of recovered
pinders

Rheological study -
nlending of binders

Stellenbosch University,

South Africa * Analysis of

. (=3
properties over
curing time in a
single sample
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