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Abstract: A kind of smokeless waste rubber powder modified asphalt was prepared. The influence of smoke

suppressant dosage on smoke emission and performance of modified asphalt was investigated. The mechanism of

smoke suppressant was analyzed. The results show that smoke emission of 1.0% smoke suppressant dosage is

reduced from 700 mg/kg to 60 mg/kg. The penetration, softening point and ductility changed little, and the aging

performance is improved. Smoke suppressants inhibites the degradation of waste rubber powder. The initial

decomposition temperature of the modified asphalt increases, the residual mass increases, and the thermal stability

1s improved.
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Fig.1 Effect of smoke suppressant dosage on smoke

emission of modified asphalt
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Fig.2 Effect of smoke suppressant dosage on penetration
of modified asphalt
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Fig.3 Effect of smoke suppressant dosage on softening
point of modified asphalt
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Fig.4 Effect of smoke suppressant dosage on ductility
of modified asphalt
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Table 1 Effect of smoke suppressant on aging performance of modified asphalt

T w(waste rubber w(smoke 25 °C penetration  Softening point 5 °C ductility Mass loss/ Softening point
ass loss
ype powder)/ % suppressant) /% ratio/ % increment/C retention/ % & difference/C
MA 20.0 60. 11 4.9 50. 6 1.82 2.5
SMA 20.0 1.0 60. 20 5.0 49.0 0.80 2.2
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Fig. 5 Four components of modified asphalt before and

after adding smoke suppressant
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Table 2 Mass of rubber powder of modified asphalt

Mass of waste rubber powder

Mass of waste rubber powder modified

Mass of undissolved rubber

S 1
Sample modified asphalt/g asphalt soluble in toluene/g powder/g
MA 1.998 2 1.889 3 0.1089
SMA 1.9857 1.7845 0.2012
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(a) Rubber powder not acting with asphalt

(b) Residual rubber powder after elution
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(c) Residual rubber powder after elution
after adding smoke suppressant
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Fig.6 SEM images of waste rubber powder
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Fig. 7 FTIR spectra of rubber powder

9 2.491 B 1.521. AHHE T 12 1H e 493 28 3 2 Kb 8z og 06 1)
W IE &5 B 4.343 K& 1.875, ] UL & H W i 04 U
55.1410.1470.1 320 cm " Ab i W ISC e 31 4%, 10 BH g
¥ ST R4 TVER, C=C 8 C— S B AR R /b
BT 2, R0 L 1 e oy oA PRIR 5 4 B T IR,
AT LA R A

(3) fim A4 48 SR IS B vk R B 7E 3 440,
1640 cm " Ab 14y 5 Mg U8 A% I 77 B85 A 2.624 K 3.907. #H
BTV I 04 R TH S 753K 2 A 1 W AT D A T ey i
2.491 J 1.521, o] DL A Yy W e e 15 2 T e . A
1450.1 390 cm "AbFH B T C—S B 4 47 2 45
fIE W, 3R B AE I T 00 08 590 5 e A e A e e 1 17 D0 45
BN T LR IS T IR PN AR 25 R B B IR By Uk T
JE A9 3ok R o it 7 A S
24 HEHEHMER

B8 Sy fin A4 R0 A M WA AR A B
(DSC-TGA) £k . NE 8 0] LI H: : MA (1) 53 it 8 )
110 °C, SMA WYL 4 43 i i 5 24 150 °C5 7E 200 “C~
400 CZZ I8, JIm AU 0I5 20t 7 110 2% 5 R AR /N, 32
B LR T 400 08500 (0 A8 S8 o A T U T R A Sy
J 35 0 1) R, (6 B D0 7 R AR O TR 7
600 ‘CF , MA 5843 ity 3.81% , SMA 11 8% 4 it
18 10.95 % . F G AT DA, I AR 500 s kot 5
1 PR E MRS BT R R 3k 2 DR Sk 1 4 5 7
TS A5 0 TH ISR ek PE I 7 A T AR 8 PR 1Y
BT X 45 S5 A7 AT AR R

TG AR 52 1H e 493 o5 1 90 75 %) P i DL 3¢ 3. ML 3R 3 1T
DL SMA M EF A BE 300k 5 DA K IE B R & Ak v
REXWE I SBREUMEDIH [ —C MHRZK .

Temperature/ °C
B8 T A AR5 i J ot 5 75 19 DSC-TGA i 2%
Fig.8 DSC-TGA curves of modified asphalt before

and after adding smoke suppressant
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Table 3 Properties of SMA

Test SBR

Aging status Ind
gille status o result (I -C)

Penetration(25 °C)/(0. 1 mm)  55.0 50-60

Before RTFOT Softening point/“C 63.5 55-65
Ductility(5 “C)/cm 43.8 =40
Mass loss/g 0.8 <1.0
After RTFOT  Penetration ratio/ % 60. 2 =55
Ductility(5 C)/cm 32.0  >20
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