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Experimental Research on Anti—-UV Aging Performance of
Tire Pyrolysis Carbon Black (TPCB) Modified Asphalt
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Engineering,Changsha University of Science & Technology, Changsha, Hunan 410114, China)

Abstract: To investigate the anti-ultraviolet (UV) aging performance of waste tire pyrolysis carbon black
(TPCB)-modified asphalt, TPCB-modified asphalt was prepared and subjected to UV aging tests alongside the
base asphalt at various intervals. The micro changes and surface roughness of two kinds of asphalt surfaces
were studied by atomic force microscopy (AFM). The behavior changes in ductility, softening point, and
penetration of two asphalts before and after UV aging were tested by asphalt performance tests. The results
show that the reduction height of TPCB-modified asphalt is smaller than that of base asphalt, and the surface
roughness is larger than that of base asphalt at each time. The performance change value of TPCB-modified
asphalt before and after UV aging is smaller than that of base asphalt. Compared with the base asphalt, the
asphalt modified with pyrolytic carbon black from waste tires has better UV aging resistance.

Keywords: tire pyrolysis carbon black modified asphalt; UV aging test; microscopic morphology; asphalt

surface roughness; asphalt performance
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Table 1 TPCB test results
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KAY % 13.8 <18.5 GB/T 3780.10
W RA mg/g 8.1 =8.0 GB/T 3780.1
Wl mL/100g 7.6 =7.0 GB/T 3780.2

pH 6.54 =6.0 GB/T 3780.7
B % 2.4 <3.0 GB/T 3780.8
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Table 2 Test results of TPCB-modified asphalt
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Figure 1 Unaged asphalt samples
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Figure 2 Comparison of asphalt surface morphology
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Figure 3 Appearance and morphology of base

asphalt after aging
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Figure 4 Appearance and morphology of TPCB-
modified asphalt after aging
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Figure 5 Phase diagram of base asphalt
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Figure 6 Phase diagram of TPCB-modified asphalt
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Table 3 Roughness index of asphalt surface
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400 6.42 22.74

1 2% 3 AT : TPCB Btk I 3 A9 45 B 18] BE A9 A RS
JE R R B R R R TPCB A 3R
TUWOREE M A S WS A NS . TPCB
R B 2R R S R B T

P A N . A AL R AR AR A, 35
0 WU 4 B i) Shy M TG C B W T I B 4 Ak, S 3L
LA 43 7 B R W BB . 45 i AR AR T
FRAS H) 19 22 S M, T A 24 2 Ak R [ 388 i, R, 2 3% 47
AR /N R

M5 Ak 310 hi, ik 5 I 75 2 T RLRE S B AR
1 15.57% 1 TPCB i ¥ & 1A B &£ T % 1 6.8406
250 % 4k 400 hEF, 6T A 2 ML RE R R T
28.64% , 1M TPCB i # & M MRS B2 N % T 22.74 %5
FE 45 2R AN AL [R] B R 75 19 R, A8 b — H R F
TPCB Wi 5 , 5 B I 5 76 & Ab A T AR S /0 KR 2 A8
A AT LU 5 in A TPCB R 2% . TPCB Bt MU 1Y
SRR FE /IS 52 AR W /) T A vk L 5L T U
BT
22 ENEBARHENENERIRRE

Ui R MR = KIE AR R TP, AR
HE B AR S B A A B, T LR G i 4 T U
AL 1P B RE AR AL .

Xt U R AT N TR B ) B 2R Ah AR R R
(A B TR E L E R AL AR ) (JTG E20—
2011) HEAT = RAGHR AR 10 25 5 L3R 4.

x4 HEENEEERENER

Table 4 Conventional performance indexes of asphalt

A (100 g,555,25 FEFE (10 cm/min,
E A A A/ C
ViR S ‘C)/(0.1 mm) 10 °C)/cm
[] /h
4 {E A(H 4 A E W+ RS
0 60.1 — 48.0 — 26.8 —
24 54.9 —5.2 49.9 +1.9 22.6 84.3
72 51.4 —3.5 52.4 +2.5 18.7 82.7
LR 170 48.7 —2.7 56.2 +3.8 14.8 79.1
310 46.2 —2.5 58.9 +2.7 10.9 73.7
360 43.8 —2.4 60.1 +1.2 7.7 70.6
400 41.6 —2.2 62.9 +2.8 5.2 67.5
0 53.4 — 53.0 — 22.8 —
24 49.7 —3.7 54.1 +1.1 21.6 94.8
72 47 4 —2.3 56.3 +2.2 20.2 92.2
TPCB itk
) 170 45.3 —2.1 58.0 +1.7 18.7 92.6
PE W T
310 43.4 —1.9 59.1 +1.1 16.9 90.3
360 41.7 —1.7 59.9 +0.8 14.4 85.2
400 40.2 —1.5 60.6 +0.7 11.6 80.6
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