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Table 1 Basic performance indicators of

seven types of base asphalt

SERTE BPAEZ/(0.1 mm)  EALS/C 15 CHEE/em
SK70 64.0 50.0 >100
FEhE 70 65.0 47.0 >100
AW 70 67.0 47.5 >100
i 50 49.8 50. 6 86.3
il 70 71.0 48. 1 >100
U 90 88.0 46.3 >100
110 106. 0 44. 6 >100
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Figure 1 Fume data of crumb rubber modified

asphalt with different base asphalts
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Figure 2 Fume data of different crumb rubber modified asphalt

800 5 160
[IH,S ACOBENO, NVOCs

—
b
<

JASIRIE / (mgm™)

480

BERMRE/N00

i
o~
I3

(a) nHRBE
3

Figure 3 Fume data of crumb rubber modified asphalt under different heating conditions
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Table 2 Peak heights of major organic compounds in fumes from crumb rubber modified asphalt

W 12y
1L W — -
TR il /mi WH AR |
min . - o S e N N Pl
51 50 1 70 o0 I 110 JBE A3 BEBR A SBS/HE K
XoF S 7 R R 3. 640 1142131 1454944 1646997 2070275 1398985 2951858 789 764
D-Fy 454 3. 805 6 654 951 8477 644 9596 693 12 063 043 8 345386 18 169 825 6 933 593
1-H1 B -4-30 O I 4.615 393 208 373 513 422 817 531 480 465 708 2194 967 297 779
iy 6. 090 344 883 539 342 497 335 625 150 532 688 1532287 485 941
ZR T WE 6.635 328 888 518 966 474 270 596 157 541 645 1939249 458 791
iE A+ g 7.200 494 569 630 024 613 187 896 476 801 716 1824 125 532 066
- -5 AT 8. 105 462 665 589 383 567 181 838 647 817 537 1862617 511 857
4-BUT BRI 8. 540 400 572 510 283 577 641 726 094 728 430 1776 519 875 693
R 8. 885 452 167 676 009 652 042 819 617 622 719 2218 934 532543
ke 9.625 318 260 405 427 458 944 576 892 314 423 2146 541 1 345526
] sy ] 5 % 4 ] Ao I ¥ 5 7 [ s T 55 7 5] i ) 74
5ehe70 | 1372 | 262 | st JBE  sowmsn [13.00] 4128 [ 3499  [i053
K70 ]4‘57| 375 | 3054 |11.14| REWHR [12.51] 4139 | 34.99 10.50
40%35 8 [12.66] 40.64 | 36.20 [11.03]
skro(12s3]  wad | 3539 |06 sousm 2] o [ 01 [os
A0 | 1492 | 44.96 [ 215 Juer| 1OBE 1246] Al | 3552 [10s3
80H [12.47] 40.95 | 36.02 [10.3¢
W90 | 14.65 | 43105 | 307 |1°-62| 40H [1320] 4133 [ 3510 [l054
70 [13.3] 232 | ne |19 208 [12.70] 4140 [ 3534 [10m
. SBS/EeH [12.49] 40.85 [ 35.73 10.64
S0 [13.42] _an | BN |13.43! Bt [1250] — 53 W
0 20 40 60 80 100 0 20 40 60 80 100
RS H0% TR H%

(a) REEFRHH (b) B
B4 FREBHS TS MES

Figure 4 Four components of different crumb rubber modified asphalt
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Figure 5

Infrared spectra of different crumb rubber modified asphalts
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Figure 6 Fluorescence images of different crumb rubber modified asphalts
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Influencing Factors and Mechanisms of Fume Emission from Crumb Rubber Modified Asphalt

ZHANG Zhengqi', HAN Yanzhi', LEI Zhikun'?, SHI Jierong’, YANG Xinhong’, YANG Mi’

(1. Key Laboratory for Special Area Highway Engineering of Ministry of Education, Chang’ an University, Xi’ an 710064, China;
2. Central South Survey Design Institute Group Co., Ltd., Wuhan 730064, China; 3. Shaanxi Transportation Holding Group Co., Ltd.,
Xi’an 710065, China)

Abstract.: To investigate the influencing factors and mechanisms of fume release from crumb rubber modified as-
phalt, based on the preparation of different crumb rubber modified asphalts, a self-developed fume generation and
detection device was utilized, combined with three detection methods including gravimetric method, portable gas
detector, and gas chromatography-mass spectrometry ( GC-MS) to determine the concentrations of asphalt fumes and
harmful components. The grey relational analysis was performed to evaluate the relationship between various factors
and fume concentrations. Further characterization using four-component analysis, infrared spectroscopy, and fluo-
rescence microscopy was conducted to explore how different factors affect the underlying mechanisms of fume re-
lease. The results showed that the base asphalt grade and additive type were the main factors affecting asphalt fume
release. The four-component test showed that fumes from crumb rubber modified asphalt mainly came from the vol-
atilization of light components. The infrared spectroscopy test indicated that the contents of aromatic hydrocarbons
and alkanes were the main factors affecting fume and VOCs concentrations, while the total sulfur content in asphalt
was the key factor controlling H,S release. The fluorescence microscopy test further confirmed that a stable internal
structure could suppress fume release from crumb rubber modified asphalt to a certain extent.

Keywords : crumb rubber modified asphalt; asphalt fumes; gravimetric method ; portable gas detector; GC-MS; in-

fluencing mechanism





