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A Study on the Odor Characteristics and
Deodorization Process Improvement in
Mechanical Biological Treatment and Solid Refuse Fuel Plant
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ABSTRACT

Mechanical Biological Treatment (MBT) and Solid Refuse Fuel (SRF) plant is a facility that recycles household waste into
fuel. Odor was generated in the process of producing renewable fuel. There had been a problem with the treatment of existing
odor prevention facilities. Complex odor was measured in a regeneration facility. 22 kinds of designated odor substances were
evaluated. Complex odor was evaluated by 5 people. Designated odor substances were analyzed using liquid chromatography
and gas chromatography. It was found that butyl acid, valeric acid, and trimethylamine had a 95% effect on the odor
contribution. The level of odor was measured and evaluated at the inlet and outlet of the facility. In the pilot test, the stench
was formed in three steps: sulfuric acid, sodium hydroxide, and sodium hypochlorite. Odor performance was evaluated using
a chemical neutral device in the MBT. Throughout the deodorization performance evaluation in the MBT and SRF plant, the
correlation between the complex odor and the legally designated odor substance was confirmed. In the chemical liquid cleaning
experiment to prevent odor, the deodorization efficiency was 93% after about 20 minutes of reaction time between the odor
gas and the chemical liquid. On the other hand, if the odor prevention facility is linked to the RTO and chemical cleaning
facility, the odor can reduce 98.6% of the high concentration odor generated in the drying and molding process.
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Fig. 2 Regenerated fuel pellets made from domestic waste
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Table 1 Designated Odor Concentration in MBT and SRF plant

Dryin Mini. | Odor
Designated odor| Waste | MBT ‘g, Storage | detection| contri-
molding .
substances (ppb) | (ppb) (orb) (ppb) | conc. | bution
(ppb) | (%)
ammonia 373 148 | 31,460 | 6,627 | 1,500 | 0.01
Trimethylamine | 17 8 1,952 39 0.03 28.0
Hydrogen
1 6 12 3 0.4 0.01
sulfide
Methyl o 3 | 4 | 19 | o1 | 03
mercaptan
Dimethyl
sulfide 7 7 ) 10 3 )
Dimethyl
disulfide 26 36 61 14 22 0.01
Acetaldehyde | 2,320 | 1,200 | 3,173 2 1.5 1
Propionaldehyde| 113 39 126 - 1.0 0.1
Butyl aldehyde | 67 26 135 6 0.5 0.1
n-valeraldehyde | 7 2 66 - 0.4 0.1
i-valeraldehyde | 33 9 187 - 0.1 0.9
Styrene 7 10 35 3 35 -
toluene 73 148 220 17 330 -
Xylene 20 17 70 3 160 -
Methyl ethyl |- 0 | 0007 | 790 | 113 | 440 -
ketone
Methyl isobutyl i i i i 170 i
ketone
Butyl Acetate 13 25 100 3 16 0.01
i-butyl alcohol | 73 140 90 17 11 -
Propionic acid | 2,370 | 2,086 | 5,152 926 5.7 0.4
n-butyl acid | 2,076 | 2,754 | 12,668 | 2,143 0.2 30.6
n-valeric acid - 118 789 - 0.04 9.8
i-valeric acid 96 211 | 4870 77 0.08 28.7
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Table 2 Designated odorous substances in Inlet and outlet
of deodorization facility

Inlet (ppb) Outlet (ppb) Chem.
Designated odor Chem.| Plas Chem. efficiency
substances Water| ma RTO Water Plasma) RTO (%)
ammonia 666 - 162,871 - 72 |77 100
Trimethylamine | 41 2 | 3,366 - 2 - 100
FaEDDDEEE
mgzg;ﬁn 3 010 - | 5 N I
Dsifllgg‘gl 4 | 8| - |25 | - | -] s
]Zi";ﬁfgzl 6 |18 4 | 46 | - | -| -667
Acetaldehyde 9 4 16346 | 37 68 146 -311
Propionaldehyde| - -] 252 - 4 - -
Butyl aldehyde | 9 7 260 12 12 15 -33
n-valeraldehyde - - 132 - - - -
i-valeraldehyde - - | 374 - - - -
Styrene 10 - 50 10 - - -
toluene 130 | 40 | 400 | 120 15 50 8
Xylene 30 10 130 20 - 10 33
Megeﬁ);ﬂ’yl 890 | 275 | 1310 [1,000| 245 | 140 | -22
Methyl i i i i i i i
isobutylketone
Butyl Acetate | 20 - 10190 | 20 - 10 -
i-butyl alcohol | 80 | 40 | 0.180 | 90 15 10 13
Propionic acid | 1,080 | 356 | 2.458 - | 1,990 - 100
n-butyl acid |3,393 |1,041| 3.534 | 462 | 1,486 - 86
n-valeric acid - - - - - - -
i-valeric acid | 125 | 42 | 8.853 - 83 | 506 100
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