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Currently, portable equipment for recycling of waste asphalt concrete (ASCON) has been used. However, any
air pollution control devices are not attached in the simple portable one. Thus, a lot of air pollutants have been
produced from recycling processes of waste ASCON which resulted from aging of paved roads or repavement of
roads. This study deals with a preliminary result of concentration analysis of air pollutants obtained from a pilot
and a real recycling processes of waste ASCON using simple portable recycling equipment. Air pollutants were
taken from 4 steps of the pilot recycling process including an initial heating by liquid petroleum gas (LPG), in-
termediate heating and melting (H&M) process, final H&M process, and pavement processes using recycled
ASCON at the recycling site. Also, air pollutants were taken from 4 steps of the real recycling processes includ-
ing an initialH&M, final H&M and mixing, loading of recycled ASCON to dump trucks, and at the recycling
site after leaving the loaded dump trucks for real pavement sites. The air pollutants measured in this study in-
clude volatile organic compounds (VOCs), aldehydes, particulate matter (PM: PMI1, PM2.5, PM7, PMI0, TSP
(total suspended particulate)). The identified concentrations of VOCs increased with increasing time or degree for
H&M of waste ASCON. In particular, very high concentrations of the VOCs at the status of complete melting,
which is exposed to the air, of the waste ASCON just before paving by the recycled ASCON at the recycling
site. Also, considerable amount of VOCs were identified from the recycling equipment after the dump trucks
loaded by recycled ASCON leaved the recycling site for the pavement sites. The relative level of formaldehyde
exceeded 80% of the aldehydes identified in the recycling processes. This is because the waste ASCON is ex-
posed to direct flame of LPG during H&M processes. The PM concentrations measured in the winter recycling
processes, such as the loading and rotation processes of waste ASCON into/in the recycling equipment for H&M,
were much higher than those in the summer ones. In particular, the concentrations of coarse particles such as
PM7 and PM10 during the winter recycling were very high as compared those during the summer one.
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Table 1. Identified major aromatic VOCs from a pilot recycling of waste ASCON

Status of IfeHagnMg) & Melting ImtlaILII{)ézM by Medium H&M Final H&M PavmgAbSyCOi{]ecycled
VOCs Concentration (ug/m')

Benzene 1827 654.4 2393 53.7
Toluene 12459 849.2 597.3 693.7
Ethyl-benzene 26 39 10.5 63.0

m, p-Xylene 1.1 54 281.3 1002.5
o-Xylene 23.2 325 95.9 69.7
1,2.4-trimethyl benzene 6.4 2.3 126 617.8
1,2.5-trimethyl benzene 57.1 58.8 14 1105
Styrene 0.0 0.0 24.3 320.7
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Table 2. VOCs identified from a real recycling of waste ASCON for road pavement
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Initial melting Final melting Truck loading After Silgggl\]r ecycled
VOCs FE (ug/m’)
Benzene 54.44 0 3.61 1.09
Toluene 11.36 6.95 31 11.24
Ethyl-benzene 0 0 0 26.75
m, p-Xylene 112 24.55 1.73 25.85
o-Xylene 0 38.1 3.33 40.13
1,2.4-trimethyl benzene 0 233.66 8.29 19.23
1,2.5-trimethyl benzene 0 48.1 2.18 40.18
heptane 0.02 0.02 0.01 0.03
methylcyclohexane 0 0.02 0 0.04
decane 0.14 6.06 0.24 0.16
undecane 045 76 0.26 8.42
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Fig. 3. VOCs obtained from a real recycling steps of

waste ASCON. ,
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Table 3. Aldehydes identified from a pilot recycling of waste ASCON

oo ) Jx do 3

Aldehyde name Concentration (ppb) Relative Average

Trail 1 Trail 2 Trail 3 Average Concentration (%)
Formaldehyde 804.5 2847.8 2293.3 19819 304
Acetaldehyde 4841 55.87 122.1 2207 9.0
Acrolein 1125 - - 375 15
Acetone 235 323 446 104.0 4.2
Propionaldehyde 59 - - 2.0 0.01
Crotonaldehyde 212.8 22.7 187 84.7 3.4
Butyraldehyde 155 0 52 0.2
I-Valeraldehyde 7 19.3 15 13.8 0.6
Hexaldehyde 16.3 0 5.4 0.02
m-Tolualdehyde X 285 0 95 0.04
Total 1893.6 3006.4 2493.6 2464.7 100
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