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Abstract : To address the deficiencies of conventional smoke-suppressing and deodorization technologies for
rubber-plastic asphalt, investigations were conducted into the deodorization efficacy and reaction mechanism of a
chelation-reactive deodorizer in rubber-plastic asphalt via asphalt technical performance tests, odor intensity
evaluations, and gas chromatography-mass spectrometry (GC-MS) analysis of asphalt fume. The results show that
when the deodorizer’s dosage is in the range of 0.015%—0.035% , no adverse impacts are exerted on the technical
performances of asphalt. Specifically, the odor intensity is reduced from grade 4 to grade 0; the mass of asphalt fume
is decreased by 15.4%—44.3% , and the number of asphalt fume component types is cut by 5—9 species. With the
increase in deodorizer dosage, the contents of malodorous, toxic, and small-molecule odorless flue gas components
are declined progressively, while the content of large-molecule odorless flue gas components is increased accordingly.

Mechanistically, the deodorizer’s performance is achieved via complexation reactions with electron-rich functional
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groups in asphalt fume (including those containing S, N, O, and carbon-carbon double bonds) , where the extent

of complexation is dependent on the content of reactants and their chemical reactivity.

Key words: rubber-plastic asphalt; asphalt fume; chelation reaction type deodorizer; GC-MS analysis; fume
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Table 1 Technical performance indicators of Qilu 70" road

(b) Chelate deodorizer

asphalt
Item Result
Penetration (25 °C)/(0. 1 mm) 72.5
Softening point/°C 50.3
Ductility (5 em+min ', 10 °C)/cm 52.0
Dynamic viscosity (60 °C)/(Pa-s) 236
Mass loss ratio/ % —0.12
Thin film oven test . . o
Penetration ratio (25 °C)/ % 66.3

(163°C, 5h)
Ductility (5 em+min ', 10 °C)/cm 9.1
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Fig.1 Appearance of reclaimed rubber-plastic modifier, chelate deodorizer and stabilizer
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Table 2 Technical properties and odor intensity of rubber-plastic asphalt
w(deodorizer)/ % Maximum
Item relative
0 0.015 0.025 0.035 difference/J%
Penetration (25 °C)/( 0. 1 mm) 40.5 40.0 43.1 42.4 6.40
Ductility (5 °C)/cm 8.7 9.2 8.8 9.1 5.70
Softening point/°C 69.4 69.8 70.0 68.8 0.90
Brookfield viscosity (135 °C)/(Pa-s) 12. 20 12.80 13.30 14. 30 17. 21
Brookfield viscosity (175 °C)/(Pa-s) 2.05 2.14 2.64 2.83 38.00
Segregation softening point difference (163 °C, 48 h)/°C 4.0 3.6 4.2 4.3 7.50
Performance grade 76-22 76-22 7622 76-22
Odor intensity (163 °C, 0 h/72 h) 0 0 0
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14.6 13.7

Mass of asphalt fume/mg
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Fig. 3 Relationship between mass of rubber-plastic

0.035

asphalt fume and dosage of deodorizer
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Fig.4 Chromatograms of rubber-plastic asphalt with
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