F63E %3
20234E5 A

X % ® L K ¥ ¥ B
Journal of Dalian University of Technology

Vol. 63, No. 3
May 2 0 2 3

XEHES: 1000-8608(2023)03-0303-10

RZRA R el DU AN EU X % & 31

&= 7 oA,

(LT A% FARERAFR, XE 3004015

2.KkZARF HBEEMEMRRAERTLELLRE, RE W%

R R

710064 )

WE: A THREAAEDRAEABT ARG T AR FR TR AL LD T LT ENE A
R B F Z RAAT R AT K e % 25 R 5 A M B B T F oA 3E M A B AT T
M BAEEA TR E RN A AR RE R TR AEN  RE LW £
BREEZRUENER. EREXA LM TFFSN 1000 E W Tt AR K E LI EN
oRBHNESEE BRALAEHE. AR RAED RS EMTTFNREERRAR,
EREMRAEEN T M EERRET BRREMBA L E N TR0 0L LD S
WEEBRRZ AL ERBRERASHEN R B AMENERAEN ERREMRAX
AR HEARSINFERLED. T ERCED N BRE DR B A SR 5 A £ 4P Bt
0 XA FNHEBERBRNA 10N UT T 052 MW H . EMREL RARE LNk

WHEENEFHEIONUT BRE AHEFEN XL BNBEFRS.

KW A H TR FERFTE T REaI T £ P

hE 4RSS U414

XERARIRAD : A

doi: 10. 7511/dllgxb202303010

0o 35l =

W7 2 A T8 I A T T I ) K TR A
TH B A BB R A S L s SR AR
TREMPIRPI TR AR i T 1L 50 Y 7 A A
Z NPl By R AL PR G . B AR R
Y S BUR IR T IR AR AR R R A
BT P A ) S e T A L A AR TR A T i
T MR AR AR IR AR T4 3 28 K 2646
SRR IS s R JE AT AR 2S5 R ARO%E I LR F
I 268 3 90 30 2 AR ) BRI AN SOR B2 A%
BT T HLT 3% A9 AL 2 00 3R 5 A i AR,
HLA AR I M A0 AR S ML I Ak L BIF ST N BX
AWy B LR A U B AT AT PR AT T ESE, A B
A W) JBE RE 5 R e A U B G R
MRILER AL 2 5 2 BT Find S0 CHILL &85
Oldham Z5EF) % 26 ) o 262 9 Bt & B Bg
% 248 2 A0 U0 T B R L P R B R TR e

Wim B . 2022-03-29; fEEIBHI. 2023-03-07.

Lo PrestiZ" )l Borghi ZEN HIF 58 T #8 A il % &
AU A P RE 5 L e IR AT B 5k A2
PR 75 1 P B BE 5 U A M . R A AR R
Wil 5 B PRI 45 5 0 B0, PR AR U AT ARG R B
Al RTREAR 1 PR — G55 IR R A ) il LA AH TR 1
BLAL. Zargar %S0 Neiri 2809 B 53 %% B €3 H
52 R A R 4 S AL T B AR S B
R AR AR 5 5 6 5 Zahoor 25 JREE A B 2 H
MPFAE D E AT T, 2B T AR A A AR AL
T PR (B B B 7K s A RIOR A S S . ik
TRARELURN G AR RIS T £ T 3 AR T R
IR = R R SR VR AF e P =
7N 5 BB BRI -4 1 BP0 2 A AR T A
T 2 WA o e B v I 7 n B2 A k.

S 8 R 0 o SN A R o7/ 1 RN o o A oR ]
HHEAT 7 RE S (H B Z X5 [\ R 2 AR ) B
AR MY 25 A 6 He S AR 0 5 Tl P AR SOCR AR AR

EETH . KRR H (18JCTPIC55800) ;K %2 Kk 2% H 5 BF - £ FF s 3 4 ¢ Bh3%i H (300102210510).
EEE N Z2THA977) 2, 4 Bl 4% . E-mail : Inl808@hebut. edu. cn; FEIE g * (1980—) , 5, 1+, ##% , E-mail : lipeilong@

chd. edu. cn.



304 A # # I K

S

28 SR O JELDA W R B R PR AR SC DL 4 A
B AW BT TEXT BRI 5 TP AN [R] i 26 B9 A=
W Il KK S 2 AL U T R PR BE. 8 i = R4 bR i
6 MIA EC 5% 5 B2 18 LA 5 Rl AR W i S 4 Fif
EACW T VERE W S AR i i R R R e 21 Ak
T IR I 7T A W T P A OR Y 22 S L O AR
Wy T it A A P A R B A Al

¥ ¥ #® o5 63 %
1 MRS i ik
1.1 REHE

(HWHE

ARSCBE A 4 B E AT, Bk i

T0# ACKE 70 F SEM 703 FIMERE 90 # Wi L4 b
WnH P B REE AR UL 1.

X1 NEWEERER

Tab.1 Physical performance index of asphalt

RTFOT i 5 (T0610—2011)

mERE ;Cf::\mfg/ Wefs o Cfg/ 13@”52/
’ o AL/ Y BREAEE AL/ % AR AEE /cm

il 702 70. 6 49.2 =100 0.381 —0.185 61.05 9.3
B 70 2 65.0 47,4 >100 0. 406 —0.205 62. 50 8.8
FERE 70 % 63.7 49.5 40 0. 400 —0. 190 67. 80 6.5
% 90 = 89.1 48. 4 61.9 0.337 —0.210 63. 20 7.8

(2) A=W BT k3 EHEMEFHEMRER

A FT 3 B 5 R A= 9y i i A5 2K R E 0 IR Tab. 3 Physical performance index of short-term aged

A BRTTAE L A BT S ) s REURA PR W) VRO AR
P BORRE CRFE LD A BR 23 W) LK N SO A 4
B AR RS 7 B R AR R L B AT AR R 2
o PR R 1 D7 2 AL 5 i A 8 T 23 )
R R FE AR W TR CAD L BERR S AR W B (B) (A
FEIEAEW BN (O L BATIELE W T (D) FER A
AW B CED R SR bR W3 2.

x2 AWK ER

Tab. 2 Technical index of biomass oil
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Fig. 4 Influence of different kinds of biomass oils on viscosity of short-term aged asphalt
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Abstract: To explore the feasibility of using biomass oil as a regenerating agent, the regeneration
effect of different kinds of biomass oils on aged asphalt is studied. Firstly, the physical properties of
biomass oil recycled asphalt are evaluated by three main indexes test and Brinell rotational viscosity
test. Then, Fourier transform infrared spectroscopy is used to analyze the functional group structure
of different kinds of biomass oils and explore the reason for the difference in the regeneration effect of
biomass oil. The results indicate that adding 10% biomass oil into the aged asphalt can effectively
improve its physical properties, improve the penetration and ductility, and reduce the softening point
and viscosity. Different kinds of biomass oils have diverse regeneration effects on aged asphalt. The
regeneration effects of castor and fruit tree biomass oils are the best, followed by rice hull and bamboo
biomass oils, and cottonseed biomass oil is the worst. Infrared spectroscopy shows that the five kinds
of biomass oils have the same functional group structure. Castor and fruit tree biomass oils contain
more aromatic compounds, and the intensity of aromatic compounds affects the regeneration effect.
The recommended dosage of five kinds of biomass oils to 70 # aged asphalt should be controlled within
10%. For 90 # aged asphalt, the mixing amount of castor and fruit tree biomass oils should be
controlled within 10%, and the mixing amount of rice hull, cottonseed and bamboo biomass oils

should be increased.

Key words: road engineering; recycled asphalt; FTIR; biomass oil



