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stage of rapid urbanization in China and the demands as well as problems of Sponge City construction related with the water issues were investigated,
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Abstract: To decrease the usage of energy and improve waste recovery, dynamic simulations are conducted to understand the diffusion

mechanism and rheological properties of bie-oil regenzrated asphalt. A new simplified model of bio-oil modified asphalt (BMA) is built to
reserved. e diff afficie £ s foree, iti ste ilitv. The ed 4iff oefficients

1:‘._ 15 r & | Diffusion and Rheulnglcal p calculate diffusion coefficients, diffusion drtvm_.orc nsc sity. solubility parameters, and ducnht}. he calculated diffusion coefficient

4.5 = 103 em2=s, 3.6 % 104 em2= 2 42 = 104 em2=z and 3.1 = 104 cm2== a3t 208 K,
rights
all

of bio-oil, asphaltenes, saturates, and resins are *-
respectively. Results indicate that the bio-oil diffuses faster than asphaltenes, saturates, and resins, and that it can increase the ductility of
asphalt and improve asphalté elastic property. Moreover, potential energy is the key driving force of diffusion. There 1= no chemieal reaction

only; involved m the diffusion process of EMA and bie-oil can both reduce the viscosity of asphalt and soften it. DOIL 10.1061/(ASCE)MT.1943-

= ey X
Mﬁ%aﬁgja ﬁiﬁﬁlﬁ, ME use 3333.0002138. 2017 American Society of Civil Engineers.

Author keywords: Molecolar simulation; Diffusion; Rheological properties; Regenerant; Bio-oil modified asphalt.
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Introduction implicates that the work is taking full advantage of waste wood
ACE The crude oil industry uses a refining technology and is more ad- h Ii;f}t::l:ll;:’31:!-::11"355113:1'3#: 811_11 1.5p|-&.c‘~‘l:h=3 <‘l1‘513h81l- ivad f
3 B EY The rheological properties of bio-oil regenerant derived from
vanced than the asphali industry, which has a limited inventory. The waste wood are similar to those of an asphalt binder. Therefore,
.. annual world production of biomass with a petential energy appli- bio-oil regenerant derived from waste wood resources could im-
. Copiht cation is currently estimated to be approximately 3,000 billion kg prove lhehhigh-lsmp;-ratura stable performance of asphalt binders;
\./.‘{F" mﬁ:tl +J (3 billion tonz) for forest rezidues, and between 1,100 and however, there has been an unfavorable effect on their low-
2T 3.100 billion kg (1.1 a_nd 3.1 billinfl tons) for ag1'i<?ul.lura.1 residues [empm‘at.ure performance (Yang et al. 2013). Bio-cil regenerant
EER g S ) i (hlohan et al :G[.:Iﬁi Xue et al, ZlE'i—l‘,r. Moreover, it is \\l“ldell}-' ac- could also significantly improve the asphalt mixture fatigue perfor-
Fe cepted that the biofuel combustion of waste wood, which iz a type mance, and it is known that pelymer modified bic-oil performs
;. Diffusion and Rheological Properties il o oyt e o s A ey oy
[ A= bt - . Suc 2 . It is c edge previous research has indicated that the bio-oil is susceptible to
; A e REE MaEm EE Queenslangypdification is an effective way of reducing the use of base asphalt aging atiributable to high temperature (Yang et al. 2013: Racuf
and that other produocts can be used to reduce asphalt consumption, and Williams 2009: Onochie et al. 2013). However, other research
such as using waste cooking oil as medified asphalt and epoxy has indicated that if waste coffes iz uzed az a solvent in the tradi-
DSfDuLhm modified asphalt (Sun et al. 2016¢; Chen et al. 2014b; Burke and tional asphalt binders, the aging properties of asphalt could be
Hesp 2011; Bai et al. 2016). Using such materials could improve improved (Zofka and Yut 2012 Mills-Beale et al. 2013). In addi-
the rheological properties of aged and base asphalt, while simulta- tion, bio-oil derived from swine waste could enhance the low-
.. neously reducing the consumption of base asphalt. In addition, temperature crack resistance performance of asphalt (Einiet al.
Um‘rﬁﬂwallﬁ'na[ivs materials that can partially replace asphalt, such as 2011). It is also known that microalgae contain a substantial
% bio-oile derived from microalgae, waste wood, swine manure, and amount of liquid, similar te fruit-oil seed. Thus, bie-oil preduced
leather waste, can be employed feo reduce its use, The generation of from microalgae could improve the rheological properties of as-
bic-pil cecurs Lh1 uzh fast p\.rah*ta in which biomass materials phalt (Harman-Ware et al. 2013}, Microalgae have already shown
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