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Abstract

This study is understanding characteristics and analyzing contributions of the odor causing
compounds of complex-odor & major specified odor materials, and contribution analysis,
caused pre-treatment facilities(input and storage) and post-treatment facilities(heating and
drying). The target of this study is feeds-production-facilities, located in Seoul.

The averaged complex-odor compounds on the boundary line is 21 times higher, and it is 15
times higher than emission standards. In crackingé&collection(pre-treatment facilities), the
concentration of compounds is 4,881 times, 2,080 times in drying, and 1,442 times in
putting&storing facilities.

Ammonia occupies the largest portion of the results of monitoring specified odor
compounds in inputé&storage facilities, followed Acetaldehyde > Hydrogen sulfide > Methyl
mercaptan. In crackingé&collection, Ammonia also occupies most of odor compounds, followed
Methyl mercaptan > Acetaldehyde > Dimethyl disulfide > Dimethyl sulfide > Hydrogen
sulfide. Acetaldehyde > Methyl mercaptan in drying facilities. On the boundary line, however,
the concentration of specified odor compounds stays below emission standards.

The result of contribution analysis is that methyl mercaptan has the highest contribution in
input & storage, as well as cracking&collection facilities, followed Acetaldehyde > Hydrogen
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sulfide > Dimethyl sulfide > Dimethyl disulfide. In the drying facilities, the contribution shows
Methyl mercaptan > Acetaldehyde > i-Valeraldehyde and Butyraldehyde.

Therefore, to decrease odor in foodwaste treatment facilities, proper prevention facilities need

to be installed and operated, according to characteristics of individual odor compounds, based

on monitored data.

Keywords : Complex odor, Major odor compounds, Contribution, Foodwaste treatment facilities
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Table 1. Operating conditions of fodder manufacturing plant
for foodwaste

Process

P {
arameter Input/storage* | Cracking/collection | Drying | Cooling™

Temp.(C) | 29+2 30+2 120+3| 29+5
Foodwaste input : 200ton/day

Capacity Cracking : 20ton/hr

Product : 26ton/day

* Over 30cm from surface of foodwaste in tank
* Air cooling type
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Fig. 1. The process of foodwaste treatment facility
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Table 2. Concentrations of standard gas

Standard gas Concentration
Hydrogen sulfide(H2S) 9.7umol/mol
Methyl mercaptan(CH3SH) 9.9mol/mol
Dimethyl sulfide((CH3)2S) 9.8umol/mol
Dimethyl disulfide((CH3)2S2) 9.9mol/mol

N2 balance
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Table 3. Summary of instrumental analytical conditions

Instrument Analytical conditions
Column : CP-SIL 5CB(30m X 0.32mm X 3m)
GC/PFPD Oven : 40°C(6min) — 8'C/min — 150C
(GC-3800, VARIAN) Detector : 200°C
Trap : U-T8CUS cold trap
ATD Trap low : -15°C, Trap high : 250°C, Trap hold : Smin
(UNITY, MARKES) Carrier gas pre. : 28psi

Outlet split flow : 5.0mL/min

Detector : UV/Vis. 360nm

Column : YMC-pack-ODS-A

Mobile phases : Acetonitrile : water(60 : 40 v/v)
Analysis time : 15min

Injection volume : 204l

Column temp. : 40°C

Flow rate : 1.5mL/min

HPLC
(2695, WATERS)

UV-Visible Spectrophotometer

(UV-1650PC, SHIMADZL) Absorbance 640nm

Table 4. Precision and detection limits of major odorants by o]
instrumental analysis

=
=TT
2 29 AL Feen
Odor compounds Detection limit | Precision(%RSD)
0.02ppb, "I wZE 0.03ppb, tholwEdate|=
Ammonia 0.00; 1.2 1.0 ’ ’
e it e 0,03ppb, 223 hol s e}l 4311 0,03 ppb
Hydrogen sulfide | 0.02ppb | 0.3ng 1.1 .Uoppo, ES = — U.Us pp
Methyl mercaptan | 0.03ppb | 0.6ng 23 o] g Yol= 0.003ppmo| ct. T3t d|s)
Dimethyl sulfide 0.03ppb | 0.8ng 0.4 o|ER BAS 93l FFA|R 9 HAETH = ol E
Dimethyl disulfide | 0.03ppb | 1.3ng 13 g sto]= 0. 10ppb, TRy ey slol e
oo Tooees Trme T 04 0.09ppb, HEIZeIsto]= 0.12ppb, ISl =%
P e L - diato] = 0.21ppb, n—HH 2 YH|3}0]= 0.26ppb
Butyraldehyde 0.12ppb | 3.8ng 0.1 — U.21ppDb, 2= — U.40pp
i-Valeraldehyde 0.21ppb | 8.0ng 0.2 o[t
n-Valeraldehyde 0.26ppb | 9.9ng 0.2
2. ofEl piol2E E4 % 7|0lE Bt
1] s B Table 5= FAGAA 2 AA=AEA 4 A
A5, Tl Y 9 TR FA A
1, ZEH R 2A TR 7t A%3A SolA Bgerdel 1gerAEa
BAAEAT HAY Bk BEAAE gy IR AR EAT AR,
3 vhe 77t 35 o4 Wk Sasielnt. e ) ZA of3uy EAu
A4S et EEAR A RE Tedlar bag(10L,

AlES 2e7] ARSI AP F8S o
22:(99.999%)2 3|47k~ =0
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Table 5. The mean concentration of complex odors and specific odors

complex . )
. odor Specific odor elements(ppm)
t
o (dilution onia Hydrogen| Methyl | Dimethyl | Dimethyl | Acet | Propion | Butyr i-Valer | n-Valer
rate) sulfide |mercaptan| sulfide | disulfide | aldehyde | aldehyde | aldehyde | aldehyde | aldehyde
Input/storage| 1442 0.87 0.018 0.010 ND 0.008 0.135 0.007 0.007 0.002 0.002
Cracking | gye1 | 119 | 003 | 033 | 0036 | 0086 | 0276 | 0006 | 0029 | 0048 | 0005
collection
Drying 2080 0.36 0.006 0.070 ND 0.002 0.118 0.008 0.011 0.006 ND
Bol‘gjfry 21 011 ND ND ND ND | 0004 | ND | 0001 | ND ND
Discharge
regulation | 5 1 0020 | 0002 | 0010 | 0000 | 005 | 0050 | 0029 | 0003 | 0.009
(boundary
layer)
Discharge
regulation - ) ) ) ) ) ) ) ) )
(discharge 500
point)
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Table 6. Analysis result of ordorous compounds on fodder plant for reusing foodwaste
Sl O Odor Input/storage facility Cracking/collection facility
Threshold (ppb) Avg. Odor Quotient Avg. Odor Quotient
Complex odor “D/T* 1442 - 4481 -
*Ammonia 0.1 0.87 8.7 1.19 11.9
Hydrogen sulfide 0.5 17.99 359 34.13 68.2
Methyl mercaptan 0.1 10.55 105.5 354.20 3542.0
Dimethyl sulfide 0.1 0.00 0.0 3.61 36.1
Dimethyl disulfide 03 8.43 28.1 26.01 86.7
Acetaldehyde 2.0 135.01 67.5 552.06 276.0
Propionaldehyde 20 6.86 3.4 11.82 59
Butyraldehyde 03 6.97 23.2 8.92 29.6
i-Valeraldehyde 0.2 2.29 114 9.57 47.8
n-Valeraldehyde 0.7 2.63 37 3.92 5.6

* NH; unit : ppm
* D/T2=Dilution-to-threshold ratio

Table 7. Analysis result of ordorous compounds on fodder plant for reusing foodwaste

Sl O Odor Drying facility Boundary layer
Threshold(ppb) Avg. Odor Quotient Avg. Odor Quotient
Complex odor “D/T 2080 - 21 -
*Ammonia 0.1 0.36 3.6 0.11 1.1
Hydrogen sulfide 0.5 0.31 126 0.41 0.8
Methyl mercaptan 0.1 69.99 699.9 0.00 0.0
Dimethyl sulfide 0.1 0.44 44 0.00 0.0
Dimethyl disulfide 0.3 2.05 6.8 0.00 0.0
Acetaldehyde 20 118.24 59.1 3.84 19
Propionaldehyde 20 7.88 39 0.08 0.0
Butyraldehyde 0.3 10.91 36.3 0.90 3.0
i-Valeraldehyde 0.2 6.26 31.3 0.24 1.2
n-Valeraldehyde 0.7 0.00 0.0 0.05 0.1
* NH3 unit : ppm
* D/T2=Dilution-to-threshold ratio
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= B

A - ARAE S oM HEHRIE(105.5) ) oF vjusf B 3E sfele vlseshA debEt
OPH EQH|3}O=(67.5) ) BeF4x(35.9) ) tholv Ty =Tt w3 oMM ELSle|ERY AE
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g5l =(276.0) ) wrolwEtto] duto] =(86.7) ) Aol tiE o2 f AL YA AR
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Fig. 4. Contribution ratio of major odor compounds at the input/storage facility
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Fig. 5. Contribution ratio of major odor compounds at the cracking/collection facility
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Propionaldehyde

1% Butyraldehyde
4%

Acetaldehyde
7%

Hydrogen sulfide
1%

Methyl mercaptan
82%

Drying facility

Fig. 6. Contribution ratio of major odor compounds at the drying facility
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