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Abstract

This study was carried out to determine the characteristics and promote the
effective management of odor compounds emitted from a food waste treatment facility.
The odor compounds were sampled twice during each of the 4 seasons from 2014 to
2015 at the drier, first and second floors and upper park. The average complex odor
from the drier, first and second floors, and the upper park was 429, 523, and 486,
respectively. The major odor compounds were in the order, ammonia > methyl mercaptan
> hydrogen sulfide > dimethyl sulfide > acetaldehyde. The odor quotient was calculated
from the concentration and odor threshold values of each compound. The result of the
contribution analysis was that methyl mercaptan had the highest contribution at 76.8%,
followed by dimethyl sulfide, hydrogen sulfide and ammonia, in that order. Sulfate
occupied the biggest portion of the odor contribution rate. To decrease the odor in this
facility, efficient treatment of sulfate would be needed.

By installing OH-Radical sterilizer in the work place, the average rate of reduction
of complex odor, odor concentration and odor quotient was 83.2%, 68.2% and 93.2%,
respectively. The rate of reduction based on seasons showed that spring was the highest,
followed by summer, autumn and winter, in that order. The OH-Radical sterilizer was
very efficient in reducing odor, but the accompanying moisture and odor due to ozone

was a disadvantage. It should be addressed to make this process more secure.

Key words : complex odor, odor quotient, contribution rate, OH-Radical sterilizer
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Fig. 3. Dryer and 1st floor and 2nd floor.
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Table 1. Summary of instrumental set-up and analytical conditions used in research

Items Instrument

Analytical conditions

GC/PFPD
(CP-3800 Varian)

Sulfur

Column CP-Sil 5CB(30m, 0.32 mm, 3um)
Oven 407 (6 min) — 8C/min— 150C
Detector 200

Trap U-T8CUS cold trap

AS/TD
(Unity, Markes) Trap low -15C Trap high 250C
Trap hold 5 min
. UV-Spectrophotometer
Ammonia (UV-1650PC. Shimadzu) Absorbance 640 nm
Detector UV/Vis 360 nm
Column temp. 40C
Aldehydes HPLC Mobile phase(acetonitrile /H.O : 60/40)
v (2695, Waters) P o
Flow rate 1.5 mL/min
Analysis temp 15 min
Column VB5(60m, 0.25mm, 1 pm)
GO/MS Oven 4OCF5 min) — 8°C/min — 200°C (8 min)
(GCMS-QP2010, Shimadzu) Ton Mode : EI, 70eV
Hydrocarbons Ton Temp : 180C
TD ) Ton Source Temp @ 230C
(STD1000, Dani) Low temp 10C  High temp 300°C
Tube 280C Valve 250C
Column Elite5Amine(30m, 0.53 mm, 3 um)
GC/FID Oven 40T (4 min) — 15C/min — 150C
' ) (GCZOlO, Shimadzu) Detector 260°C
Trimethylamine

HS Sampler

(TurboMatrix40, Perkin Elmer)

Transfer line 130C
Oven 50C
Carrier flow 10.0 psi

=
threshold) 2 o] ek 3= (0Odor
Quotient)9] #(Sum of Odor Quotient, ©]3}
S0Q)2 15 > 25 > A% oz 153 2
o] =A Yehgon, o= sAulget we A
#HE 7HTH12).

29 45 JREEATE % HAABAL
2AE A3z e Egie] 76.8%5 B RS

AAshe  tholMddsto| = g3l ghE o}

Ammonia 3.6% Dimethyl

disulfide 0.5%

Hydrogen sulfide
7.2% Acetaldehyde

Dimethyl
imethyl| 0.3%

Sulfide
11.2%

Methyl mercaptan

76.8%

Fig. 4. Contribution ratio of major odorous
compounds at the facilities.
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Table 2. Analysis result of odorous compounds at the facilities (unit : ppb)
Etr;l ;Zs;(r)rdl Th(r)eds(;lrol d Dryer 1st Floor  2nd Floor Park
Complex Odor 15 - 429 523 486 4
Ammonia 1000 100 7561.8 6657.3 7118.0 92.5
Hydrogen sulfide 20 0.5 49.7 62.3 48.7 0.3
Methyl mercaptan 2 0.1 44.8 165.1 132.6 0.0
Dimethyl Sulfide 10 0.1 11.0 21.4 17.4 0.0
Dimethyl disulfide 9 0.3 2.0 2.0 1.9 0.0
Acetaldehyde 50 2 11.5 15.2 13.2 0.6
Propionaldehyde 50 2 1.1 1.1 1.3 0.0
Butyraldehyde 29 0.3 0.9 0.6 0.6 0.1
n-Valeraldehyde 9 0.7 0.9 0.5 0.8 0.0
i-Valeraldehyde 3 0.2 1.2 0.7 0.4 0.0
Trimethylamine 5 0.1 0.0 0.0 0.0 0.0
Toluene 10,000 900 8.0 6.5 2.7 1.4
Xylene 1000 41 5.5 5.5 4.5 0.0
Methyl ethyl ketone 13,000 440 11.5 8.5 12.0 0.0
Methyl isobuthyl ketone 1,000 200 2.5 5.0 2.0 0.0
Butyl acetate 1,000 8 0.0 0.0 0.0 0.0
Propionicacid 30 2 0.0 0.0 0.0 0.0
n-butyric acid 1 0.07 0.0 0.0 0.0 0.0
n-Valeric acid 0.9 0.1 0.0 0.0 0.0 0.0
i-Valeric acid 1 0.05 0.0 0.0 0.0 0.0
i-Butyl alcohol 900 10 0.0 1.0 0.0 0.0
Stylene 400 30 8.5 6.5 8.5 0.0
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Table 3. Analysis result of odorous compounds after OH-Radical Sterilizer treatment  (unit : ppb)

gtrz fszg Th?edsfol d Dryer 1st Floor  2nd Floor Park
Complex Odor 15 - 75 83 83 4
Ammonia 1000 100 1363.3 1269.7 1433.6 96.0
Hydrogen Sulfide 20 0.5 1.3 1.1 0.8 0.4
Methyl Mercaptan 2 0.1 2.3 2.5 3.4 0.0
Dimethyl Sulfide 10 0.1 4.5 1.6 4.4 0.0
Dimethyl Disulfide 9 0.3 1.4 1.3 2.0 0.0
Acetaldehyde 50 2 1.4 2.1 1.6 0.8
Propionaldehyde 50 2 0.4 1.3 1.2 0.0
Butyraldehyde 29 0.3 0.5 0.5 0.7 0.0
n-Valeraldehyde 9 0.7 0.8 0.5 0.7 0.0
i-Valeraldehyde 3 0.2 0.6 0.3 0.3 0.0
Trimethylamine 5 0.1 0.0 0.0 0.0 0.0
Toluene 10,000 900 0.0 2.7 0.0 0.0
Xylene 1000 41 0.0 0.0 0.0 0.0
Methyl Ethyl Ketone 13,000 440 2.6 6.3 3.1 0.0
Methyl Isobuthyl Ketone 1,000 200 0.0 0.0 0.0 0.0
Butyl Acetate 1,000 8 0.0 0.0 0.0 0.0
Propionicacid 30 2 0.0 0.0 0.0 0.0
n-butyric Acid 1 0.07 0.0 0.0 0.0 0.0
n-Valeric Acid 0.9 0.1 0.0 0.0 0.0 0.0
i-Valeric Acid 1 0.05 0.0 0.0 0.0 0.0
i-Butyl Alcohol 900 10 0.0 0.0 0.0 0.0
Stylene 400 30 2.6 3.2 2.0 0.0

Table 4. Seasonal odor remove efficiency of OH-Radical Sterilizer treatment

Spring Summer Autumn Winter Avg
Complex Odor remove efficiency(%) 85.0 88.2 75.8 83.6 83.2
Concentration remove efficiency(%) 70.5 64.5 69.8 67.8 68.2
Odor Quotient remove efficiency(%) 97.8 95.4 91.5 88.0 93.2
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