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Summary

The volatile organic compounds (VOCs) of gases generated from a landfill site in Fukuoka City were
measured. As a result, benzene and tetrachloroethylene were detected in a high density from gas ventilation
pipes in several places. However, it is thought that the VOC concentration of the atmosphere in the landfill
site was low and the influence on the environment of gases generated was small. Moreover, toluene and
chlorofluorocarbon CFC -12 were detected in the atmosphere in the transportation conveyer at the
Resource Recovery Center. Therefore, crushing non-combustible garbage is thought to be a cause of both
materials in the gases generated. In addition, benzene, xylene, and toluene were detected in the atmosphere
in the leachate tank. So, it is thought that those compounds in waste materials have been discharged outside
the landfil site by leachate.

Key Words Volatile Organic Compounds Landfill Site
Gas Ventilation Pipe Chlorofluorocarbon leachate
voC
1
4 2
v voC
ocC vocC



CFC-11

15 4 17 3
60
4
3m VOC
Fig.1
3mL/min 8
24 CFC-12
CFC-114
% CFC-12 CFC-114
10
ﬁ\
m,p
7,820pug/m  4,470n
Fig.1 Sampling point at the atmosphere around the gas g/m  1,860pg/m vOoC
ventilation pipe 1
10
GC/MS HP6890 HP5973 30m
HP1 0.32mmx60mx1.0pm
0 (8min)—15 /min(50 )—5 /min
(120 ,1min)—10 /min (220 ,2min)
SIM
VOC
vocC
Table 1 VOC44 Vo
0.1y g/m ¢
1,000 100pg/m 23
Table 2 v
48 51 oc
CFC-12
53 2 VoC
63
CFC-1
Table 3
63 CFC-12



Table 1 VOC concentration of gases generated I
Date | 034.23 | 05.1.19 | 04.2.3 | 03.4.23 | 04.1.20 | 0529 | 04.1.20 | 03.6.12 | 04.3.9
Sampling
Compound name oint 24 (24)

1,1,1-trichloroethane 0.1 <0.1 0.1 0.4 <0.1 <0.1 <0.1 500 0.1
1,1-dichloroethane 5.6 7.8 <0.1 86.0 111 2.9 <0.1 13 4.1
3-chloro-1-propene 79.3 133 <0.1 74.9 <0.1 <0.1 <0.1 0.1 0.1
chlorobenzene 990 479 <0.1 47.3 108 3080 <0.1 1.0 9.0
cis-1,2-dichloroethylene 17.7 19.8 <0.1 109 146 924 <0.1 <0.1 <0.1
freon1l 15 123 18 15.3 10.9 0.3 19| 1060 28.9
freon114 270 497 0.1 724 97.1 253 <0.1 16.2 55
freon12 553 3860 3.3 177 167 1340 4.0 | 2760 39.7
o-dichlorobenzene 69.6 17 <0.1 109 165 220 <0.1 104 0.4
p-dichlorobenzene 241 6.8 <0.1 228 282 803 0.4 233 17
tetrachloroethylene 48 19 <0.1 30.8 26.2 1.0 0.6 232 2.8
vinyl chloride 62.6 139 0.2 | 1020 1560 324 <0.1 <0.1 <0.1
1,2,4-trimethylbenzene 91.9 74 0.1 747 1030 1560 1.0 | 1020 83.8
1,3,5-trimethylbenzene 40.1 25 <0.1 458 427 704 0.3 428 52.5
1-ethyl-4-methyl-benzene 26.3 2.7 <0.1 274 362 81.6 04 363 27.3
benzene 327 549 0.8 698 1120 2100 15 52.0 18.2

ethylbenzene 187 19.2 0.1 | 4310 7820 3100 11| 1490 646

m,p-xylene 175 28.2 0.2 | 3440 4470 1810 13| 1970 591

o-xylene 73.4 8.7 <0.1| 1410 1420 738 05 863 204

toluene 60.0 89.4 0.9 | 1670 924 419 4.8 | 1440 1860
1,3-butadiene <0.1 82.8 <0.1 0.4 <0.1 128 0.1 0.6 0.1
Date | 04.3.9 | 05.1.19 | 04.3.9 | 03.4.23 | 03.423 | 04.129 | 0539 | 0539 | 04.12.9

Sampling

Compound name goint 24 24
1,1,1-trichloroethane 0.1 <0.1 0.2 0.2 0.3 0.7 0.2 05 0.2
1,1-dichloroethane 4.1 2.7 <0.1 <0.1 0.9 0.4 04 0.3 <0.1
3-chloro-1-propene 0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
chlorobenzene 9.0 0.3 <0.1 <0.1 0.2 <0.1 0.1 <0.1 <0.1
cis-1,2-dichloroethylene <0.1 <0.1 <0.1 <0.1 0.4 <0.1 0.1 <0.1 <0.1
freonll 28.9 19.8 18 19 212 28.5 343 145 2.9
freon114 55 2.9 0.1 0.1 36.2 24.4 206 117 0.2
freon12 39.7 234 3.2 3.1 252 67.6 155 136 39
o-dichlorobenzene 0.4 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
p-dichlorobenzene 17 0.3 0.3 0.6 1.7 0.9 12 1.2 0.1
tetrachloroethylene 2.8 11 <0.1 0.2 0.9 0.1 0.3 0.1 <0.1
vinyl chloride <0.1 <0.1 <0.1 <0.1 0.5 <0.1 <0.1 <0.1 <0.1
1,2,4-trimethylbenzene 83.8 7.0 0.8 0.8 1.0 54 6.3 5.2 0.5
1,3,5-trimethylbenzene 52.5 33 0.2 0.2 0.9 2.2 2.0 15 0.1
1-ethyl-4-methyl-benzene 27.3 2.8 0.2 0.3 0.3 15 1.9 15 0.1
benzene 18.2 8.9 17 1.0 0.7 12 16 12 1.0
ethylbenzene 646 70.9 1.1 1.0 1.0 7.9 7.2 4.9 0.7
m,p-xylene 591 72.9 13 0.9 18 111 17.7 113 0.8
0-xylene 204 22.6 0.8 0.4 0.9 42 74 51 0.3
toluene 1860 439 5.8 3.2 2.2 18.1 22.1 145 3.9
1,3-butadiene 0.1 <0.1 0.1 <0.1 0.9 <0.1 <0.1 <0.1 <0.1

Table 2 Measurement compound name except the compound in Table.1)

24 atmosphere around gas ventilation pipe continuous sampling for 24 hours

1,1,2,2-tetrachloroethane,1,1,2-trichloroethane,1,1-dichloroethylene,1,2,4-trichlorobenzene,1,2-dichloroethane,
1,2-dichloropropane, carbontetrachloride,chloroethane,chlorohorm,chloromethane,cis-1,3-dichloropropene,
dichloromethane, freon113,hexachloro-1,3-butadiene,m-dichlorobenzene,trans-1,3-dichloropropene,trichloroethylene,

styrene,1,2-dibromoethane, acrylonitrile, bromomethane,ethylene oxide

VOC
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1)
579 1999
2)
10 18 1999
100pg/m 3)
vVOC 23 30 200
4
4)S.C.Zou etc. Characterization of ambient volatile
organic compounds at a landfill site Guangzhou,
CFC-12 South China Chemosphere 51 1015 1022 2003
5) 16 150 151
6)
28
177 179 2003
7) Recommendation of Occupational
Exposure Limits Occup Health 46 329 344 2004
Table 3 VOC concentration of the atmosphere around the waste material u
Date 03.6.11 03.6.11 03.7.9 03.7.9 05.2.9
Sampll.ng bott h pit transportation | transportation | leachate tank | leachate tank
Compound name oint [DOttoM ash pity o ever conveyer
1,1,1-trichloroethane 0.2 14 23.3 0.2 0.2
1,1-dichloroethane <0.1 <0.1 0.4 <0.1 <0.1
3-chloro-1-propene <0.1 <0.1 <0.1 <0.1 <0.1
chlorobenzene <0.1 <0.1 <0.1 <0.1 3.9
cis-1,2-dichloroethylene <0.1 <0.1 <0.1 <0.1 0.1
freonll 18 33 44.6 21 4.3
freon114 0.7 <0.1 13 0.1 0.3
freon12 5.0 115 259 34 7.3
o-dichlorobenzene <0.1 <0.1 442 0.9 0.2
p-dichlorobenzene 2.1 2.1 20.8 3.2 2.8
tetrachloroethylene 0.1 0.8 129 <0.1 0.5
vinyl chloride <0.1 <0.1 <0.1 <0.1 0.3
1,2,4-trimethylbenzene 1.8 7.6 99.5 6.6 6.2
1,3,5-trimethylbenzene 0.4 2.2 29.5 15 15
1-ethyl-4-methyl-benzene 05 2.0 245 3.1 1.6
benzene 12 0.2 18 17 6.5
ethylbenzene 15 15.8 534 39.9 104
m,p-xylene 2.3 144 71.0 30.1 10.0
0-Xylene 0.9 4.8 30.0 118 4.1
toluene 5.7 154 109 144 32.6
1,3-butadiene <0.1 <0.1 0.3 <0.1 0.6






