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Agenda R

* Wat is bitumen?
* Hoe vervangen we bitumen?
* Hoe analyseren we dat?
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Wat is bitumen? e

CRUDE OIL FRACTIONATING COLUMN

Refinery Gases < 40°C detector

SMALL MOLECULES 5\ Bottled
i Gas

+ Low boiling point

— draagQas s—— —
+ Very volatile Pe}rol . in
+ Flaws easily 40°C - 205°C Petrol
+ |gnites easily i‘n (Gasoline)
Naptha
Kerosene
175°C - 325°C Jet Fuel
. |—— and
Paraffin
Diesel
250°C - 350°C ’
|—) % Diesel
Fuels
LARGE MOLECULES Lubricating Oil ol (" ™
+ High boiling point 300°C - 370°C Waxes,
+ Not vary volatile — & Polishes .~
« Doesn't flow -
easily
+ Dossn'tignite Fuel Oil ]"“l_ Fuel for
sasily 370°C - 600°C [ ooz healing oy
- and shipig .
A 6 6 Bitumen
Residue > 600°C A for roads
HEATED and roofing
CRUDE OIL
enerpac.com ENERPAC
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Wat is bitumen?

Signal (a.u.)

150 200 250 300 350 400
GC Oven Temperature (°C)
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Wat is bitumen? e

Bitumen 70-100 A
Bitumen 70-100 B
Bitumen 70-100 C
Bitumen 70-100 D
Bitumen 70-100 E

Signal (a.u.)

150 200 250 300 350 400
GC Oven Temperature (°C)
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Hoe vervangen we dat? 65

Bitumen 160-220
Bitumen 50-70
Bitumen 40-60
Bitumen 35-50
Bitumen 25-35
Bitumen 15-25
Bitumen 10-20
Bitumen 1-10

Signal (a.u.)

150 200 250 300 350 400

GC Oven Temperature (°C)
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Hoe evalueren we dat? @

* Temperature Sweep

* Frequency Sweep

* Viscositeit

* Penetratie

* Verwekingspunt

* Fraass

Vlampunt

GC-MS emissie metingen
RTFOT

Opslagstabiliteit
Oplosbaarheid/vermengbaarheid DCM, Bitumen en Anova.
Soortelijke Massa
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Penetratie/Verwekingspunt/Fraass oS5

PENETRATION

100 g i."'."f'_":d Aclamsiors |il_______________-—- Thermometer
100 g I

\ Grenswaarden | 35-43
BITUMEN BITU ! MEN . .
25°C 25°C Bindmiddel A | 39
= Ball (weight
START AFTER £ SECONDS / all (weight) Bindmiddel B 52
1 E""‘

| Sl7| —— Ringwithresin' Bindmiddel C | 38,8

Grenswaarden | 160-220 dmm
Bindmiddel A | 188
Bindmiddel B | 207
Bindmiddel C | 206
Bindmiddel D | 198

——— Upperplate | Bindmiddel D | 40

= Lower plate
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Temperature/Frequency Sweep
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Water bath level

Oscillating disc \ p

Fixed disc

10
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* (kPa)

Complex modulus &

104 -

Temperature sweep 30% Bio-Bindmiddel 160-220

20

30 40 50

Temperature 7 ()
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Temperature

[/Frequency Sweep
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Complex modulus G+ (kPa) £

Frequency Sweep 30% Bio-Bindmiddel 160-220
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Viscosity

10000

Viscosity (mPa-s)

10
100 110 120 130 140 150 160

Temperature (°C)

® Bindmiddel A @ Bindmiddel B @ Bindmiddel C @ Bindmiddel D
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Emissies ROAD
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Emissies
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26500000

21500000

16900000

Value (counts)

11900000

6900000

1900000

12

Time in min

17

22
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Opslagstabiliteit/Vermengbaarheid
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Conclusie @

* Er zijn 4 bio-bindmiddelen ontwikkelt die door kunnen naar WP4,

e Design en test-protocollen zorgen ervoor dat we op labschaal al veel pitfalls van een
nieuw bindmiddel kunnen testen.

* Dit project zorgt ervoor dat we onderzoek ontwikkelen om ook andere vraagstukken uit
de wegenbouw te addresseren.

* Stelling: Door dit onderzoek zijn al mijn zorgen over een bio-bindmiddel weggenomen.
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