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Characteristics of the Trace Malodorous NH; and Volatile Fatty Acids in Landfill Gas from Bioreac—

tor Landfills
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Abstract: In order to efficiently avoid and solve the atmospheric environmental problem of the trace malodorous NH; and volatile
fatty acids, which volatilized from bioreactor landfills due to the anaerobic microbial degradation of organic waste materials, a
better knowledge about the concentration variation of the NH; and volatile fatty acids in bioreactor landfills during decomposition
period was required. Two experimental setups of bioreactor landfills (i.e. the anaerobic bioreactor landfill of leachate in—situ cir—
culation and the two—phase bioreactor landfill) were used and the concentrations of the NH; and volatile fatty acids in the bioreac—
tor landfills during decomposition period were determined. The concentration of the trace NH; and volatile fatty acids in atmo—

sphere was worked out by ionization equation and Henry law to study the concentration variation characteristics. The results
showed that the pH of landfill affect the concentration of ammonia and volatile organic acids in the bad smelly gas distinctly.

When pH >7, NH; was the main composition of the bad smelly gas and the volatile organic acids was hardly examined; while,

when pH <7, the conclusion was inverse. Further, the two—phase bioreactor landfill could restrain the volatilization of some

volatile fatty acids (acetic acid, propionic acid and butyric acid) and reduce the atmospheric environmental pollution more effec—
tively compared with the leachate —recirculation bioreactor landfill.
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Figurel Schematic diagram of the two—phase bioreactor landfill and

leachate—recirculation—landfill
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Table 1 Components of experimental municipal solid waste
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Table 2 The pH and the concentrations of NH;—N, acetic acid, propionic acid, butyric acid in the two designs

pH A /mg+ L Zi/mg + L! Hig/mg + L THg/mg+ L
i R1 R2 R1 R2 R1 R2 R1 R2 R1 R2
7 4.5 4.6 476 230 2.56 2.19 1.31 0.02 046 0.30
14 54 5 515 332 2.86 2.59 1.34 0.46 4.68 4.16
21 5.2 5.8 507 564 3.87 433 1.2 1.21 3.25 4.18
28 5.0 5.0 513 603 4.14 6.09 1.17 2.28 1.71 441
35 5.2 49 526 722 3.57 7.12 1.53 2.70 0.83 4.86
42 5.5 49 430 869 3.34 6.58 0.87 2.80 0.79 4.66
49 6.7 5.0 404 914 1.91 6.86 0.52 2.88 0.72 496
56 6.9 5.0 405 855 1.01 391 045 2.77 0.64 3.59
63 7.1 5.2 397 867 0.14 3.28 045 3.07 048 2.60
70 7.2 5.7 321 923 0.17 3.08 0.36 3.41 0.28 1.67
77 7.3 6.1 359 979 0.14 1.79 0.21 3.72 0.13 1.25
84 7.4 6.1 316 1024 0.17 1.12 0.35 3.71 0.08 1.10
91 7.4 6.3 305 998 0.12 1.69 0.33 3.78 0.07 0.86
98 7.4 6.5 296 1106 0.04 0.76 0.27 3.73 0.05 0.62
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Figure 2 Variations of percentage of ammonia in landfill

atmosphere
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Figure 4 Variations of percentage of propionic acid in landfill
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Figure 5 Variations of percentage of butyric acid in landfill

atmosphere
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