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Infroduction

Asphalt is an important commodity that has a vital purpose in civic infrastructure, both in urban and rural communities alike. Polymer-modified asphalt has become a popular fopic of interest due o the advantageous
property modifications provided by its polymer components. Such alterations include increased moisture resistance, higher tensility, better resistance to long-lasting deformation, greater elasticity, and lower temperature

susceptibility. In this study, asphalt was modified with an epoxy resin synthesized from pyrolysis oil (a derivative of lignocellulosic biomass). Typically, in commercial and industrial settings, epoxy resins are formed by treating
bisphenol-A with chloromethyloxirane (epichlorohydrin). Lignocellulosic biomass, namely lignin, houses similar hydroxyl environments like those found in bisphenol-A, and thus can be used as a substitute.

Experimental Methods

Three separate samples were obtained from extraction and separation processes performed on the starting pyrolysis oil solution. The phenolic and
hydroxymethyl functional groups belonging to the pyrolysis oil fractionations in these samples were reacted with epichlorohydrin as follows: 350
mg of sample, 10 mL of epichlorohydrin, and 10 mg of benzyliriethylammonium chloride were combined and set to reflux for 4 hours at 117°C. The
mixture was then cooled to 60°C, 500 mg of sodium hydroxide was added, and stirring occurred for 3 hours. The remaining epichlorohydrin was
evaporated, leaving the desired epoxy monomer. The epoxy monomer was then mixed with the Diels-Alder adduct produced from the reaction
between dipentene and maleic anhydride (DPMA) using 1wt.% 2-ethyl-4-methylimidazole as a catalyst. The mixture was then combined with neat
asphalt at different concentrations: 7.5 wt.%, 15 wt.%, and 22.5 wt.%, respectively. The epoxy-modified asphalt was then cured at 150°C for 2 hours

Overall Process Flowchart

and then 200°C for 1 hour. : The glycidylization reaction was performed on all of the samples in the same numerical ratios as described.

Analytical Methods and Results

Gas Chromatography & Mass Spectroscopy Differential Scanning Calorimeter

A ThermoScientific Focus GC was used in concordance with a A non-isothermal TA Instruments 2920 Modulated DSC was used

ThermoScientific ITQ 1100 to estimate the highest probable under a nitrogen atmosphere to test if the epoxy monomers could
=

fractionationsin the pyrolysis 0|I samples be successfully cured.
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Figure 1. Flowchart delineating the overall process of asphalt modification via
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' A TA Instruments SDT Q400 was used to evaluate the thermal ATA Instruments Discovery HR-2 Hybrid Rheometer was used to
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