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Background: Surfactants

Hydrophilic head Lipophilic tail

➢ Toxic reagents & high-risk synthesis

➢ Low biodegradability & high toxicity

➢ Activation by acid in aqueous phase

Limitations of some Petroleum-based surfactants in 
Bitumen Emulsions:

Challenges to overcome:

➢ Bringing sustainability, 

➢ Without compromising on performance



New Bitumen Emulsifiers: Drivers 

Costs of energy have drastically increased, thus the ‘Cold 
Techniques’ are becoming a standard in the road industry

Sustainability and environmental protection are at the 
heart of tomorrow's challenges

Value Proposition of Biobased Materials:
✓ Low CO2 emission 
✓Product from renewable feedstock
✓Costs

Objectives 
Net Zero Climate Actions
Sustainable Development Goals

‘Green’ Emulsifier

✓ Toxicity

✓ Ecotoxicity

✓Biodegradability



Proposition: EmulGreen R-B



MODERN
• Disruptive patented innovation

• Use of upcycled and bio-based raw materials

• An innovative industrial development plan

SUSTAINABLE

• 60% reduction in CO2 emissions

• 99% reduction in waste production

• No water consumption

GREEN

• Non-toxic and non-ecotoxic reagents

• Solvent free

Production
12 principles of Green Chemistry



EmulGreen R-B: ‘Green’ performance

➢ Atom Economy

➢ Chemical processes must be designed to incorporate the 
maximum of the atoms of the starting materials in the final 
molecule. The atomic saving of EmulGreen  R-B is 96 %

➢ Pollution prevention

➢ Chemical processes must limit waste production. E factor for 
EmulGreen  R-B is 0,13

Industry Segment E factor 
(kg waste per kg product)

Bulk chemicals <1 – 5

Fine chemicals 5 - 50

Pharmaceuticals 25 → 100

SurfactGreen <0,5

➢ Ready-to-use molecule

➢ Readily biodegradable (OECD 301F)

➢ Reduced ecotoxicity (OECD 201, 202 & 203)

➢ No GHS 08/09 pictograms



➢ Life cycle assessment

➢ Methodology EN 15804 +A2

➢ The impact of the EmulGreen R-B on climate change is 2 to 2.4 times lower than the reference molecule in the SEVE® Eco 
comparator tool.

Molecule 
Global warming impact 

(t CO2eq/t product)
Total primary energy 

(process) (MJ/t product)

EmulGreen R-B 1,34 19 500

Diethanolamine
(ecoinvent 3.6)

2,75 96 000

Diethanolamine
(ecoinvent 3.1)

3,18 12 900

EmulGreen RB: ‘Carbon Footprint’ Performance



Emulsions performances With EmulGreen R-B

➢ Neat bitumen

Technical requirements (NF EN 13808)
C69 B

160/220 grade
C69 B 

70/100 grade
C60 B 

35/50 grade

Binder content (%) EN 1428 69.3 68.3 61.5

Residue on sieving (%) EN 1429
0.500 mm ≤ 0.10 0.02 0.01 0.02

0.160 mm ≤ 0.25 0.12 0.11 0.09

Residue on sieving
7 days storage at 25°C (%)

EN 1429 0.500 mm ≤ 0.20 0.04 0.05 0.01

Breaking value EN 13075-1 Forshammer < 110 71 67 90

Efflux time (s) EN 12846-1 4 mm at 40 °C 5 to 70 38 17 51

Median diameter (µm) optical diffraction 4 to 8 8.2 6.8 7.0

pH EN 12850 25°C 1.5 to 3.5 2.5 2.5 2.3

Adhesivity (%) EN 13614 ≥ 75 90 90 100





Emulsions performances With EmulGreenTM R-B

➢ Modified bitumen (SBS & latex) 

Technical requirements (NF EN 13808)
C69 BP

160/220 grade
SBS

C69 BP
160/220 grade

Latex

Binder content (%) EN 1428 67 to 71 69.3 69.7

Residue on sieving (%) EN 1429
0.500 mm ≤ 0.10 0.05 0.08

0.160 mm ≤ 0.25 0.01 0.36

Residue on sieving
7 days storage at 25°C (%)

EN 1429 0.500 mm ≤ 0.20 0.04 0.01

Breaking value EN 13075-1 Forshammer < 110 77 62

Efflux time (s) EN 12846-1 4 mm at 40 °C 5 to 70 19 8

Median diameter (µm) Optical diffraction 4 to 8 12.0 4.8

pH EN 12850 25°C 1.5 to 3.5 2.3 2.2

Adhesivity (%) EN 13614 ≥ 75 90 100





Examples of job site implementation

➢ Conditions 

➢ Southern Paris area in august 2023

➢ Neat bitumen 160/220 pen grade

➢ Curing layer 

➢ 500 g/m2 of C65 B

➢ Learnings

➢ Excellent adhesivity 

➢ Emulsion breaking as per laboratory control 
and requirements 

Technical requirements C65 B

Binder content (%) EN 1428 63 to 67 66.3

Residue on sieving
(%)

EN 1429
0.500 mm ≤ 0.10 0.02

0.160 mm ≤ 0.25 0.02

Residue on sieving
7 days storage at 

25°C (%)
EN 1429 0.500 mm ≤ 0.20 0.00

Breaking value EN 13075-1
Forshamme

r
< 110 108

Efflux time (s) EN 12846-1
2 mm at 40 

°C
40 to 130 51 

Median diameter
(µm)

optical
diffraction

4 to 8 6.3

pH EN 12850 25°C 1.5 to 3.5 2.1

Adhesivity (%) EN 13614 ≥ 75 90



Examples of job site implementation

➢ Conditions 

➢ South Brittany area in august 2024

➢ Bitumen 70/100 pen grade with latex

➢ Surface dressing

➢ 1,95 kg/m2 of C69 BP

➢ Learnings

➢ Emulsion breaking as per laboratory 
control and requirements

Technical requirements
C69 BP
Latex

Binder content (%) EN 1428 67 to 61 70,8

Residue on sieving
(%)

EN 1429
0.500 mm ≤ 0.10 0,04

0.160 mm ≤ 0.25 0,05

Residue on sieving
7 days storage at 

25°C (%)
EN 1429 0.500 mm ≤ 0.20 -

Breaking value EN 13075-1
Forshamme

r
< 110 73

Efflux time (s) EN 12846-1
2 mm at 40 

°C
5 to 70 13

Median diameter
(µm)

optical
diffraction

4 to 8 10,3

pH EN 12850 25°C 1.5 to 3.5 2,6

Adhesivity (%) EN 13614 ≥ 75 100



Conclusions

 A successful cooperative example where green chemistry 
contributes to the sustainability of the road industry 

Viscosity: 
pumpable

Neat

160/220 69 %

70/100 69 %

35/50 60 %

Modified 70/100 69 %

Modified + 
Latex

70/100 69 %No HCl Addition

Unlike all existing solutions

Readily

Biodegradable

(OECD 301F)

Vegetal Binder 

Mix possible

Bitumen
Performance

similar to higher than
standard amidoamines

$
Controlled cost



Perspectives

➢ Industrialisation process ramp-up 

➢ Upscaled production for batch delivery

➢ On job sites implementation

➢ International deployment (Technical and laboratory support)

➢ Next Step of Development: Coating applications
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