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Abstract: In order to explore the feasibility of the application of polyethylene (PE) and vegetable oil composite modified asphalt,
the performance of PE vegetable oil composite modified asphalt was comprehensively evaluated by penetration, ductility, softening
point, Brinell rotational viscosity, penetration index test, short — term ageing test and Thermogravimetric analysis analysis test.
The results show that PE can reduce the penetration and ductility of the matrix asphalt, and improve the softening point and
viscosity; After adding vegetable oil, as the amount of vegetable oil increases, the penetration and ductility of the composite
modified asphalt gradually increase, while the softening point and viscosity show a decreasing trend. PE can improve the
temperature sensitivity of asphalt, but when the content of vegetable oil reaches 7% , the PI value shows that its temperature
sensitivity is worse than that of base asphalt. PE can improve the thermal oxygen ageing and thermal decomposition properties of
asphalt, and an appropriate amount of vegetable oil can further enhance the oxygen aging resistance of asphalt, with an optimal
dosage of 3% . As the amount of vegetable oil increases, the thermal decomposition characteristics of asphalt gradually deteriorate.

Key words: asphalt; vegetable oil; polye thylene (PE); physical indicator; ageing; thermogravimetry

R, BHRETE Bz N TR AR, AR T

Wi WM A% a7 RO VS [, 5 % 0 7 64T

WEER AL T &I ™ 5, 2 —Fh R R etk AR BT SBS, SBR. BIH . B2

Jis (PE) 21730 Serk Ui M BIvE Rl . B btk

RE AR BB R HE T, TG A5CE K 5 77 1% v 1) o
feEEA: B B (1%2), B, A%, HETEW, B 10

BHE: AK. HESHETERT. PE {Ey—Fp P80V 5 Ry ek MR, FTE ) R

WKASE . 2023-07-28 IRk 2 15 3, B BRI E T 5 R M E.

0 5

il




1 4 k5. PE A S D T PR RE Y

TR, PE AR T T A MR AR E P A
PE LA R, T ety g L R
P KR PSR LR G HERES . IR 2 R
WF—HE, PE I F A e R R, A RE e,
PSRRI SR . B, B e Y
WZH T Wi St OA 5 AR B A A
ARGFE FHALEE, T A5 03 0 7 A 38 AR, 42
TR BT R . TR AR SRR A R
AR LA RO S 8 A 5 25 TR RE . BAT B
9 R F i 57 5 Sonibare %5 M4y FJ2 R Y T HA
AP I CPEDLEE; Cao %77 RGHRA T S 4
Pl F A R PR D IR SRR BT, 4R %
W28 A I 0 S0 35 0 0 5 AR ) i - 2 R 10 L A
o AHYIM R A O SR, AR O AL U
PERE . W00 T 2 O B R SE R O il R B
IEYE

Zi Eortr, BUAHRTEN PE SHEYh R AE D 7
HIEREST TR . (A ERA I PE SAEY)
WA EPEREOL S, R X U T AT 45 R B 5
Bobo BT, WORMSEARE, SR, BT, A
PR R 1 S AR Bl R G PFA PE B 5 ki
WENYEYERE, RAEME R A Bl
B S SR T PEREEATER G VY, WIEOh PE A1
Y S A et e R 2%

1 E#MB5IE

L1 RA#

TR 104 A AT, BRI IR 1. PE
MREBER LI (LDPE) , F-Ephi420 0. 80 mm, 4
£ 0.925 g/em’, 190 C 5 1K I 2l 46 £ (MFI)
1,70 g/10 min, A A 8 2 RS o

*1 ERinEEsE
Table 1 Performance of base asphalt

AR bR B K i
#FAJBE/ (0.01 mm) 60 ~80 66
HESE (25 °C) /em =100 > 100

BAksE/C =46 49.0

A &/C 278 =260

VSR % 99.8 =299.5

1.2 REEBBHEHNE
KR T2 R &MY PE S, Hlad
PR .

B TO#EE I F PO 2R, SR w5y
YISTUIHL (& 50) 78 130 ~ 135 CIf By A L
5000 r/min [ FE 20 ming A& 2 RN A K
JR Wi A 5% 1 PE Ry K, FEAE 170 °C & 4F T LA
5000 r/min PG BTY] 20 min; LT R A
43 EAr B B A, FFAE 160 ~ 170 C iR
FEJEREILA 5 000 r/min (955 A HE 15 min, $ 075
PE FUHPMAZ ST LU BlR A 15 8] 6 R e, %
TR AL L) B fRT PR 2% 2.

R2 ZHERERLSIRER

Table 2 Composition ratio of each asphalt

sample and its abbreviation /%
Besh R P5 P501 P503 P505 P507
LDPE 5 5 5 5 5
QiR ZRL 0 1 3 5 7
L3 X% &
BRIV AT (TGA) Hh, Brf il G4 FF i 2

R 3 UOFATIRE . & RE AN BT
L3.1 E YR

A JTG E20—2011 (AR TREWIH M Wi IR A
RHARHURE) " I AN AR . R . Ak A
FCHEREEIE . S AR EGRE, e AR 2ERE
A B A e 2 I 56 43 1) 5 R T 0604—2011
T 0605—2011, T 0606—2011. T 0625—2011 17,
TV P IS RRE TR R, SR
AR IE T B A SRS (P, M
Pen N5 1E 25°C FEFARE, SP NI AL,

_ 1952 =500 lg Pen,; —20SP
50 lg Pen,; — SP - 120

1.3.2 2k

ZHR T 0610—2011 HEAF W5 15 T 5 W B I #4056
(RTFOT) , #3iE EMEk, IR N 163 C,
DRI E R 16 ho A6 A J5 43 50 217 0 5 0
OB REREI, 4 AT B AL G U R
R, B CEhRERER, FEE
TEFEE VAL) | SEREEIER (DAR)
1.3.3 @0

R EARBCE T IR, SR 2R A I
ACGHEAT I 5 I AT, KRR M R AR, THE
HHE R 10 C/min, PG EEEEA =R ~ 600 C,

(1)



BHBEIRZE 5 F

39 &

2 ZR5iiE

2.1 FHMHIRIGATF
2.1.1 #AE

TP PE SO E B A BE(EL AR R AN &l 1 By
o B PEBEIL T ALBUH AR, X PE 5 &
HNS%, HARUVERPIHE ML, AR TR
37% o KW PE SCVEDIH A RAINIEE , =00
W I X S ey 2 H A S R AT . X5 SR
(2] WA R—2, RIERABE(E S U0 (0B8R2 L
b, PE RYIA SIS B, AR AR R A
SEPUT2ANE, Rl AE RV ARHLIX

BEEAEYIB RN 1% %) 7% , PE SRENE
AEE ABEPRE R, AN 1% | 3% | 5% 1 7% t5¥)
s, PE SCPETIE BB AR R T 17% |
51% . 90% #1127% . 3Cik [14] BF5ERM, ®EPA
JEfEL 2 5 BORHE BE AR, DT A 7™ AT e A1 L
RYERERIWI T, ik A2 A S AP b BA B (i )
FRrEA 5. AR IIRE T, & mBEmy i
TR AP IE PR RERE 22 22, JOvE 7R 32 R il £ 8.
Wik, wEHFEEHEY S eI G Ut E
e IR R RE I S B o

100

80 —

60 |-

T

0
LT P P501  P503 P505 P507
IR
Bl $tANERRER

Fig. 1 Penetration test results
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Fig.2 25 °C ductility test results
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Fig.3 Softening point test results
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Fig.4 Viscosity test results
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The indexes change of each sample after ageing
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Fig.7 Thermogravimetric analysis curve of each asphalt sample
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Table 3 Characteristic value results of thermogravimetric analysis curve
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