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Experimental Analysis of High- and Low-Temperature Rheological Properties of
Revulcanized Rubber Powder-SBS Composite Modified Asphalt
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Abstract: This paper aims to explore the performance recovery of desulfurized rubber powder in the
desulfurized rubber powder-SBS composite modified asphalt after revulcanization treatment. By using 18%
rubber powder-2% SBS composite modified asphalt, a desulfurized rubber powder-SBS composite modified
asphalt was first prepared via a microwave pyrolysis desulfurization process. Subsequently, a vulcanizing agent
was added to the system to prepare the revulcanized rubber powder-SBS composite modified asphalt.
Experiments determined the optimal microwave pyrolysis desulfurization duration for rubber powder to be 5
min, and the optimal sulfur dosage was 6% by mass of the desulfurized rubber powder. A comparative analysis
of the high- and low-temperature rheological properties of three composite modified asphalts (non-desulfurized,
desulfurized, and revulcanized) shows that compared to the desulfurized rubber powder composite modified
asphalt, the revulcanized rubber powder composite modified asphalt exhibits significantly improved
viscoelasticity, deformation recovery rate, and deformation resistance under high-temperature conditions.
Meanwhile, its deformation resistance and durability in low-temperature environments are also significantly
improved, with all performance indicators restored to the levels of the non-desulfurized rubber powder-SBS
composite modified asphalt. Infrared spectroscopy tests indicate that the addition of the vulcanizing agent
restores C—S bonds and partially restores S—S bonds in the desulfurized rubber powder. These results confirm the
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effectiveness of revulcanization treatment in recovering the performance of desulfurized rubber powder-SBS

composite modified asphalt, providing a theoretical basis and practical reference for related research and

engineering applications.

Keywords: desulfurized rubber powder; microwave pyrolysis desulfurization; rubber powder-SBS composite

modified asphalt; revulcanization treatment; high- and low-temperature rheological property

nu\«

0 7l

B A AR 2 th 2R BB v 0 T R A W S R A A
Yy I3 3 Al = S IR 1A = 2 AR 45 A8 25 1 DA
D) g A o A g R R B A S U
TR 7 5 P KPR 22, B B R R
il T PR X PR T 75 2 X B A AR R AT A b B T
T 5 ) BEAE DD I L B T A SR R G PR
S HR B W T, BEARASUI 2 -, AT 4R T AR U 7
0 ¥ i R R s OB SO U R RN B M S ik
FERENE  HA 2 BB I IERE TR .

Oy it R TG L M oy P BB T A 4 ], AR SO S T
— i, T A TR A R R RE A% i
oy L PR 4 o B R TR A RS S i L AR
AR T 40 5 T T 1% 158 20 1% 65 B 8 A 0] DT o
JId 4 14 oy S5 B PR A 45 AL ISR - SBS & 5 B
P30 7 7 G R T4 BE A (] i SR AT B P
AE o 520 MR BT R, AR SO R i 1k T2 286 T T T BE 1Y
HASRBEFE , AUXF 8 A BRI B9 JBE 4 - SBS 52 45 2 1
T v A TR AL BE AT I A e . 16 B
B RS A58 2 TH 5 iR T by 28 Bl e 2R i AR A, I DA g ol
LB Ry -SBS B A MM L B 8 i i ik
U AL A B AR R A - SBS A2 & otk
o ARSCHEFE T 1800 1wl 2L W 20 SBS B 4 i
PR, S P A Y fi A 45 R IR TR R PR fE -
IFFE 44 2R 1] g v 45 48 b Pk U 75 Mk -SBS B &
A T T AP AR AR R (AL B VR AR 0 S B4

1 BRA#H

1.1 ERBE

AR SCR W TR O A-907E A T L &
R 5, H 2% T0H R 8 AR 24 45 G (2 B 0 7 I T b T
ARIIEY(JTGF40—2004) i 5K
1.2 BRI
1.2.1  JFIHE IR B

1% 1H 48 16 B Ry SR 40 B R TH B #r , He g R 36 b
W1,

R1 RMBERIER

Table 1 Technical indices of rubber powder

L2 mK S RRE
T o i K5y 1 %
i H AR 2 B /% 2/ R WKy %
156 {E 1.201 0.48 0.42 62.3 5.8
bSU(EN (= 1.1~1.3 <1 <1 =48 <8
1.2.2 SBS
K YH791 81 SBS, £ RE5 45 W3 2,
*F2 SBSHIFEARIEIR
Table 2 Technical indices of SBS
Ea | % B POfPsEE / MPa W2 KR/ %
2 30/70 23 720

1.2.3 b4l

L I S < R R s N 7 AR T e | = W e =
(ZnO) | B Ak A #k 7] — 2 3% — B A0 & 3 HORR A
(ZDC) . 23 40 (PEX) 0 . Horp |, SRS 8y 1y
B 2 i e, ARk AR W2 3. B Ak R LA Ab
BRI S0 AU T, 3R 3 T BRI
3 ot 1 LA

3 BRAMNBRLTEAR

Table 3 Composition of revulcanizing agent
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Table 4 Effect of different microwave treatment durations

on performance of rubber powder modified asphalt
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Figure 2 High-temperature rheological properties of
B different types of asphalt
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Figure 3 Infrared spectrum of rubber powder

modified asphalt
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