538 B4 6 W R LR ¥R Vol .38 No.6
2021 4 12 H Journal of East China Jiaotong University Dec . , 2021

X EHS:1005-0523(2021)06-0029-08
AR EiMKEREENT FHAFERR

MEL K = K

(9] ¥ R 24 30 B 5 k8 T REBF T A, Y195 7 3T 210098)

WEATHLECRDABRREIR RASTHEMG T R AL ARG THEE, RERRARKETHERBFHTE
TR B M ATEABFERRARETEASUT AR KB A AMEIERR, RN Ky T
AL R AT R PR EEE T HABAIGRGALS S RENKEE 3%, HHE AT H AR HRAIL LERD
FY ARG FAKSFZ0AHFARR KT S HFRAFRARR L LG KEA 3%F 4% 0K F b K& 5 Ko T
HanhEm s eI ma,

KB AR A T AR A AR A Rk R A AR E

HESES U414 MNHERAR SRS A

AMEIAERN ARAEL, X A ARG FMKRESEIRG ST A FAR[]] KRB XFFIR,2021,38(6):29-36.
DOI:10.16749/j.cnki.jecjtu.20211210.011

Molecular Dynamics Research on Asphalt—Water Mixing Process
of Foamed Asphalt
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Abstract:In order to study the asphalt—water mixing process of foamed asphalt,the molecular structure of four
components of asphalt was established by using the method of molecular simulation. The asphalt—water separa-
tion model was established by using the foamed asphalt with different water content. The results show that,with
the addition of water molecules,the diffusion coefficient of asphalt components increases during asphalt—water
mixing. When the moisture content reaches 3% ,the diffusion coefficient of asphalt components increases obvi-
ously. In foamed asphalt,there is repulsion between asphalt and water molecules,which is intensified with the
increase of water molecular. With water content of 3% and 4% ,the water molecules are evenly distributed in the
crystal cell and foamed asphalt foams more evenly.

Key words: foamed asphalt; molecular simulation; interaction energy; diffusion coefficient; relative concentra-
tion

Citation format:ZHAO X Y,LIU Y,BAI L. Molecular dynamics research on asphalt—water mixing process of
foamed asphalt[J]. Journal of East China Jiaotong University,2021,38(6) :29-36.

YLK 3 T T K 23 B A A RE B8 o 0 U 7 A A UL TR 7T K ok HL g A RE B 2 5 T
AL P T, SAFEWH AL IR AR 2R a0, R BRI IR I RS R
AE FROR it A5 0 T AT A B A O K BEATHETE , K BRI R A 75 K B89 5 1 2 0 7

s B #3:2021-05-05
BB HEARPHEHEETH (51308193) ; s i A S AR 55 % 4 1% 4 201 H (2015B21514)



30 NN I N S

2021 4

T OO RN o A B4 SRR RE PR AR R, 28 K A AR
3 2 W K i R I R K X R AR 5
M AT RIS, 45 0 i R B e K 8 2% #
AR O3 1 2h 2 B U0 AR 1 0 A 9T k1 K X i
VR 7 i B SRR 1 5 DA Sk v K R ORI
VR i B USRS R, R SE T R K
X IR I IR AR R RE AR, K 2 K B
B TR T I e T B P SR R R BRI
ALK, A KB 19%~2%30 7K I 35 19 Bt e iR ok
M, BRI, BUA IR TS MIE R ZE P FEN
Yy BRI | T AR G i R B 7 5 K 43 2 TR AH 4
B AHEAE X — O 2

Wit TH SR FE A 1) e | 43 B D) 2 A
PUCHAR MD) AS W & J 4 ) 3z i FH 21038 B T F2
HRSI R R AR 2 i AR AL R4 T I
PHZ Bl #030 FAR A (04 77 ¥, B8 6% 55 -l Joe 30 340 TR U
T NTREE R I A At B R 4 TR Materi-
als Studios (fRiF% MS) M GIOWE £ JBE 53 A7 1L 2K 0% 5 i 7K
RA R, I P4 T B W 40 4 T A5
O3 S04 PR R K BN 1% ,2% ,3% , 4% 35 T

BCE K 3 3 S R B T R B Il K o B AR R
BREADLA [ FH 7K B 9 TR U 7 KR & B A, i
K7 1) b B K 0 8RR A e RE LR A Ao
AR 3 2 5, MOTOUE A B F 58 Y TR 0 il 7K R 5 0

WA,
1 RBERERIIE

11 ERHSSFERENET

K Li 848 Y 4 443 3 Bk e i 4y
R T 0T MR ALy 4 A4y, HE MS
R 4 2153 o3 BT ST A R L P T R
FE R SE BRI B2 ) o il T & A o W v
ZEHCENWHHAT ORI T A
REAIS e 1 450 1A A g a0 H R
T REH C T 20688 0 i+ G N JEF,
B R S R WG A A5 o T8GR Z o I
JE I 5 B A A RN 3 =5:3:42: 11, MR 4% 41 43 i EL A4
TE MS B A% () Amorphous Cell 5% 3 7 37 & £ Ky
321 nm x 3.21 nm x 3.21 nm A9 FE 5 I & K53 F A
HE ),

®1 BHENSEER

Tab.1 Models of components

Foamed bitumen component

Project
Asphaltene Resin

Aromatics Saturation Water

Molecular model
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Fig.1 Model of the asphalt
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Tab.2 Composition of asphalt molecule

Component
Project
Asphaltene Resin Aromatics Saturation
Molecular formula CesH2N,S, CsHe, CpHp, CiooH
Mass fraction /% 24 23 33 20
Number 10 22 84 6
Relative molecular mass 947.44 422.83 156.23 1 446.20
Solubility parameter /(J/cm?)"? 18.01 18.30 21.12 17.91
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Tab.3 Quantity of water molecules in model

Project Foamed asphalt

Water consumption/% 1 2 3 4

Number of water molecules 21 42 63 84
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Fig.2 Asphalt—water separation model
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Fig.3 Foamed asphalt model
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Fig.4 Energy curves of foamed asphalt with different water content
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Fig.5 MSD curves of foamed asphalt with different water
content
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Fig.6 MSD curves of foamed asphalt with different water
content
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