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Study on Reducing Malodorous Components from Food waste Recycle Facilities( II )
- by Using diluted Pyroligneous Liquid -

Seong-Nim Kim*, Ju-In Kim and Jeong-Ok Park

Industrial Environment Division

Abstract
This Study was carried out to contrive the methods for decreasing malodorous components generated from food waste

recyclefacility.

The Spray liquid was prepared by dilution of 100 times with commercial Pyroligneous liquid, and then this liquid
intermittently sprayed to the hopper of food waste recycling facility for 20 min(15 L/min) for decreasing malodorous

components. The results was asfollows

1. Mgor malodorous components generated from the hopper of food wastes recycling facility were Trimethylamine,

Methyl mercaptan, Dimethyl sulfide and Ammonia.

2. n-Vderadehyde, Acetadehyde, Methyl mercaptan, Hydrogen sulfide, Ammonia and Butyraldehyde were removed by

spraying the diluted Pyroligneous liquid.

3. The removal rates of 12 malodorous components regulated by Korean Odor Prevention Law was 19.8% and Odor

Concentration Index(ODI) reduced from 506.9 to 425.4(16.1%).

4. The spraying method of diluted Pyroligneous liquid could be used as an auxiliary system of the general deodorization

methods such as reagent washing, combustion and bio-filtration.

Key Words: food waste recycle facilities, malodorous components, Pyroligneous liquid, removal rates
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Table 1. Composition of pyroligneous liquid
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Fig. 1. Flowchart of food waste composting system.
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Fig. 2. Floor plan of hopper room.
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Table 2. Decreasing rate of odor materials 30 min after spraying dil. Pyroligneous liquid on foodwaste

Conc (ppb) before spraying 30 min conclppb )after spraying and decrease mate
odor materas 10 times 100 times 10 times 100 times
) ) ) decrease rate(%) ) decrease rate(%)
diluted dilu ted dilu ted diluted
Methyl mercaptan 575.3 825.0 780.0 -35.6 374 .8 54.6
AllYl mercap tan 331.6 54.0 26.5 92.0 26.7 50.5
Dialldl sulfide 0.0 0.0 0.0 - 0.0 -
Methyl allyl sulfide 77.2 78.9 47.8 38.1 245 68.9
Dim ethyl Disulfide 387.1 293.0 166.5 57.0 0.0 100.0
Methyl ally disulfide 67.6 62.0 33.8 50.1 23.9 61.4
Methyl Ethyl Ketone 67.1 110 .6 29.7 55.8 46.9 57.5
Dialldl disilfide 0.0 51.7 38.3 - 0.0 100.0
Acetaldehyde 621.9 656.1 399.0 35.8 266.7 59.3
Ethyl Acetate 286.6 260.2 123.0 57.1 130.6 49.8
Aver. decrease rate(%) : 43.8 Aver. decrease rate(%) : 66.9
Table 3. Spring condition of dil. pyroligneous liquid S e HHELE Fig, 29 Za1, Air Cool £5715 E3
Hopper 4 8% 18T 2087F B2 ol 1004] ) NL 15 BE } L BErzA
AlE = 59.2% T BEHAL Table 3 9 Fig, 37 g}, B8 3 9080 %
EREH 470.3 m' 4 B R AR E AR sty on] BRI oﬂE S ABE )
227 PARUALS Air cool, ©®610x L425 sto], B M5 0] o}k WEE 97| 98] of urA] o)
R 15 L/20 min 31.9 mL/m") A A 197] A orH B2 of giste] 7H7F ww 2 28k o)
i A m ) B2 1008 34l A O] oS Yot
9lsko] vl A9 44 st
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Table 4. Measering method of odor components

Odor Method System Condition
Components
Ammon ia Indo—Phenol Blue Cary 300(Varian) UV detctor wavelength 640 nm
« Sample Vol. : 500 mL
Trap 1 e Flow rate : 60 mL/min
Empty Trap) * Trapping : —10T
» Desoib : 20C(Preheat 20TC)
7100 . . PS
Trap 2 e Trapping : —70T
Precon centemator )
(Tenax Trap) * Desob : 180T
Entech) .
* Cool down temp. : 180T
) ] « Injection temp : 80~90T
Cryofocusing Trap .
* Desorb 1 150T
) Cryofocusing e Injection time : 2 min
Sulfur : ;
Capillary Injector « Volatile Interface, 100T
Compound
GCMethod e HP-1MS(30 m x 0.2 mm X 1.0 ym)
Column + Carrier gas : He 1.2 mL /min
689 0N « SplitRatio : 20:1
GC « Initial Temp. : 30T 0 min)
(Agilent) e Ist Ramp : 5C/min
Oven Temperature « 1st Hold Temp. : 100°C{ min)
» 2nd Ramp : 15C/min
« Final Temp. : 230TC@ min)
597 3MSD *« MSDtemp : 230C
Detector . .
(Aglnet) + Sim mode (range 33-94)
SPME Fiber 5 m Ca X PDMS
SPME . . 8? m.Lwr’oo en/PDMS
Adsorption Time 15 min
Supelco)
Desom tion Time 3 min
Trimethyl HeadSpace SPME Column HP-5 (60 m x 0.35 mm % 1.05 zm)
amine Method i
GCNPD golumn Flow erO m([l‘/amm
ven i
(HP 5890 1) 0 3min)
Inlet Temp. 250TC (Splitless)
NPD Detector Temp. 280°C
Column ODS(Cis) 4.6 mm ¥ 250 mm
DNPH - derivatives HPLC Detector(Wavelength) UV Dector(360 nm)
Ald ehydes HPLC ) Mobile p hase Acetonitrile/Water = 60/40
(Agilent 1100)
Method Column Flow 1.0 mL/min
Injection Volume 20 L
« Sample Vol. : 500 mL
Trap 1 e Flow rate : 60 mL/min
Empty Trap) + Trapping : =50
1100 » Desotb : 20C (Preheat 20T)
Trap 2 e Trapping : —90T
Precon centemator Ermp 0 Trap) Desotb : 1807
Ented) mp tv Trap esorb :
« Cool down temp. : —180TC
Cryofocusing Cryofocusing Trap " Injection temp 80 ~90C
o T * Desotb : 150T
Styrene Capillary
GCMethod « Injection time : 2 min
Injector « Volatile Interface, 100T
e HP-1MS(30 m x 0.2 mm x 1.0 ym)
6890 N Column e Carrier gas : He 1.2 mL /min
GC » SplitRatio = 5:1
(Agilent) « Initial Temp. : 80T (20 min)
Oven Temperature e Ist Ramp @ 10C/min
e Final Temp. : 220C(10 min)
5973 MSD *SD temp : 230C

Detector
{Agilent)

 Sim mode (range 78,104)
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Table 5. Odor concentration before and after spraying 10 times dil. pyroligneous liquid to hopper room and reference concentration

(<] ppb)
g zed SR FEA SR RS HAE (%) HEAE
Ammonia (ppm) 0.96 0.62 354 0.01
Methyl mercaptan 13.64 5.55 59.3 E4&
Hudrogen sulfide 28.58 18.39 35.7 E4E
Sulfur Comp ounds ! . . -
Dim ethyl sulfide 3.89 541 -39.1 EHE
Dim ethyl diulfide 1.43 1.93 -35.0 E4E
Trimethyl amine 25.3 259 -2.4 1.52
Styrene E45 E45 - E4E
Acetaldehvd e 0.5 0 100 1.0
Propionaldehvde 3.8 6.2 -63.2 15.3
Ald ehydes Butyraldehwde 1.4 1.3 7.1 EHE
n—Valeraldehyde 0.2 0.0 100 E4E
i—Valeraldehyde 0.0 0.0 - =4E

AMAE EF19.8%

Acetaldehyde, Methyl mercaptan, Hydrogen sulfide,
Ammonia, Butyr—aldehyde 5=2.2 Uelytoh

B2z BEE 038 %7} %715t Dimethyl sulfide@}
Dimethyl disulfidei= B 23| ol A& =R &
2 A E2Y7|e ALE B2 WyErte Aeg BojR
™ Propionaldehyde®] 3%+ ZExNof sh5H XA AJEof

ofste] 7hat 2o 2 mel A,

ore Hre

ol E&E9) 43 mechanism® Ammonia®l 3%, =
2oy 20 24, 0|4k S9] Ao] o3t ZBHE, Hydrogen
sulfidet= B2 N% 9] aldehydesol 2J5}o]

R—-CH - N
HzS+R—CH04>H€§{ + R-COSH 9] &§%5-of 93}ho],

Table 6. ODI & Ao of each odorous compound in hopper room

Methyl mercaptan(CH:SH) & carbonyl &}gFEof 2J5} o

R-S-H+R — CH=HC—C—R'—»R— CH—CH2—C—FR’

I
0 SR 0

Trimethyl amine<
OH ONH—(CHa)s
N(CH#s + IR—

EE ] SR B2 S

sk ESEndA DRI 0Dl Ao(%) sk 0Dl

Ammonia (ppm) 0.96 0.1 9.6 1.9 0.62 6.2
Methyl mercaptan(ppb) 13.64 0.1 136 .4 269 5.55 555
Hydrogen sulfideppb) 28.58 0.5 57.2 11.3 18.39 36.8
Dim ethyl sulfid e{ppb ) 3.89 0.1 38.9 7.7 5.41 54.1
Dim ethyl diulfide(ppb) 1.43 0.3 4.8 0.9 1.93 6.4
Trimethyl amine(ppb) 25.3 0.1 253.0 49.9 25.9 259.0
Styrene(ppb) 0 30 0.0 0.0 0 0.0
Acetaldehyde(ppb ) 0.5 2 0.3 0.0 0 0.0
Propionaldehyde(ppb) 3.8 2 1.9 0.4 6.2 3.1
Butyraldeh yd empb ) 1.4 0.3 4.7 0.9 1.3 4.3
n—Valeraldehyde(ppb) 0.2 0.7 0.3 0.1 0.0 0.0
i—Valeraldehvde(ppb) 0 0.2 0.0 0.0 0.0 0.0
X =4254

2=15069
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Table 7. Odor removal rate of each method
A A O R H B HAE (%)
200 100 BlHa BEy Ammonia 35.4
Ex9 i sldeh &
- Hydrogen sulfide 35.7
. Ammonia 97
Ceramic biofilter” " .
Hydrogen sulfide 93
Peat& bark biofilter " Dim ethyl sulfide 90
R FT 8144 + Thiobacillus sp. biofilter™ Hydrogen sulfide 99.9
__DHCA L/\l Ol—:} =53 99
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