RUNIVERSITE = : JOURNEES
DEROUEN EXO“ MObII 'I;I(E)(ijI:II_EIQUES

Normandie Université

Contribution of the SAR-AD™ chromatographic
separation to assess bitumen aging

Lorris Bruneaul2, Séverine Tisse?, Laurent Michon?!, Pascal Cardinael?

1- Esso SAF, Avenue Kennedy, 76330 Port-Jerome-sur-Seine, France
2- Laboratoire SMS-EA3233, Université Rouen Normandie, FR3038 CNRS, Place Emile Blondel, 76821 Mont-Saint-Aignan, France

Introduction

For decades, there has been a lot of interest in bitumen aging. Study [1] reported that this process results chemically in a decrease of the aromatic fraction content and an increase of
the asphaltenic fraction content. Their evolutions are often observed by separating bitumen according to the SARA chromatographic method [2] (Saturates, Aromatics, Resins and
Asphaltenes). Recently, the Western Research Institute developed an High Performance Liquid Chromatography method called SAR-AD™ [3] (Saturates, Aromatics, Resins and
Asphaltenes Determinator) which allows separating bitumen into 8 families with increasing polarities (versus 4 for SARA). The objective of this study is to present the different benefits
\Of SAR-AD™ method in terms of aging mechanisms understanding. /
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chemical compositions.
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2. Molecules are analyzed with an Evaporative Light Scattering
50000 25000 Detector (ELSD).
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For the three neat bitumen, the amount of : :
: . . : to several aging durations, asphaltene content
aromatics and resins obtained by SARA separation

from NF T60-155 standard and asphaltene content
from SAR-AD™ ELSD areas are correlated.

correlate with SAR-AD™ ELSD areas.

\ Saturates Aromatics Resins Asphaltenes /

Evolution of SAR-AD™ families after PAV aging

** SAR-AD separates saturates and
resins as single entities similarly to
traditional SARA.

Saturates

** SAR-AD™ enables further segregation of aromatics and asphaltenes into three sub-families versus SARA.
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e All aromatic contents decreased during aging for all three bitumen studied.
 Aromatics content decrease is most significant for the most polar aromatics fraction (Aromatics-3>2>1).

 Almost no aging effect on saturates
whatever tested bitumen.
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* Asphaltenes-2 has the strongest correlation with SARA/NF T60-115 while asphaltenes-1 and -3 exhibit different behaviors due
to different bitumen chemical composition.

* Different aging effect on resins due to
different bitumen chemistry.

Benefits & drawbacks SAR-AD™ vs SARA separation ™
* Separation into 8 families instead of 4 allowing finer analysis of aromatic and
asphaltene molecules S * Non-preparative method / not possible to analyze SAR-AD™ physical
I  Time saving (90 min vs 1.5 day / sample) / Automated analysis properties (rheology... )
_ * SAR-AD™ requires smaller sample amount p
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