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A few reminders



Introduction: 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) (> 80%)

 Reduced ecotoxicity (OECD 201, 202 & 203)

 No GHS 08/09 pictograms



First 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 Forshammer < 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



Further Developments 
since 2024



FEEDBACK First Experiments

 Instability at heating and over time of EmulGreen R-B on industrial batches  

 Validation on polymer modified emulsions to be carried out

Development of a new neutralized version of the EmulGreen R-B

Study of temperature storage conditions of emulsions

 Tank Storability of Actigreen Emulsions over one month at 60 / 70°C

 Lack of acknowledgment and sales documentation

CIRR 2024 and implementation of a technical marketing 



Examples of job site implementation with latex emulsions

 Conditions 
 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 Forshammer < 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



Examples of job site implementation with SBS modified emulions

 Conditions 
 Champagne Region in France –

09/2024
 Bitumen 70/100 pen grade with PmB
 Surface dressing
 150 heavy trucks per day per lane
 1,95 kg/m2 of C69 BP
 2 layers of aggregates 6/10 and 4/6

 Learnings
 Emulsion breaking as per laboratory 

control and requirements
 Excellent adhesion (100%)
 Excellent behaviour under traffic

Technical requirements C69 BP
Latex

Binder content (%) EN 1428 67 to 61 70,7

Residue on sieving (%) EN 1429
0.500 mm ≤ 0.10 0,02

0.160 mm ≤ 0.25 0,03
Residue on sieving

7 days storage at 25°C 
(%)

EN 1429 0.500 mm ≤ 0.20 -

Breaking value EN 13075-1 Forshammer < 110 98

Efflux time (s) EN 12846-1 4 mm at 40 
°C 5 to 70 24

Median diameter
(µm)

optical
diffraction 4 to 8 8,7

pH EN 12850 25°C 1.5 to 3.5 2,3

Adhesivity (%) EN 13614 ≥ 75 100



HEAT Stability of the emulsifier – Experiments over 52 weeks at 50°C
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STORAGE Stability of the emulsion – Experiments over 2 months at 50°C

First four weeks After 8 weeks



• Awarded by French Authorities and their Innovation 
Committee in April 2024

• Recipe portfolio for emulsion plants:
Actigreen range of emulsions

• Technical and marketing documentation for sales 
deployment

“Know-how” marketing sheet
Technical Data Sheets

Lack of acknowledgment and sales documentation



Conclusions / Perspectives

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

Heat Stability: 
Over 12 months

Neat

160/220 69 %

70/100 69 %

35/50 60 %

Modified 70/100 69 %

Modified + 
Latex 70/100 69 %

Bio based 160/220 eq 60% to 
69%

No HCl Addition
Unlike all existing

solutions

Readily
Biodegradable
(OECD 301F)

Vegetal Binder 
Mix possible

Binder Performance
similar to higher than
standard emulsifiers

Improved ease of 
handling and use
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