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Research on Reducing odorous components from Foodwaste

Recycle Facilities

Industrial Environment Division

Seong-nim Kim - Ju-in Kim - Young-Tae Kim

Abstract

This research was carried out to contrive ways decreasing odor intensity of food waste
recycle facilities.

According to the experiments spraying various deodorizers to 3 days old food waste, we
found out a cost effective and environment friendly deodorizer to reduce odorous

components emanated from food waste.

Results obtained were as follows,

The decreasing rates of odorous components by spraying each deodorizer(252.5 ml sprayed
per surface area(m’)of food waste) were Pyroligneous 100 times diluted solution 66.9%, 3% ClO,
solution 50 times diluted(ClO, 0.06% solution) 46.9%, water 29.9%, repectively.

Therefore, by spraying Pyroligneous 100 times diluted solution in premises of food waste
recycle facilities, of which daily costs calculated to 41,454 won, it was estimated that

odorous components can be considerably reduced.

Keyword : food waste recycle facilities, deodorizer, Pyroligneous diluted solution, ClO,
diluted solution
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Fig. 1. Odor generating main facilities
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Table 1. Food waste composition per each deodorizing experiment
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Fig. 2 Reactor

Table 2. Analytical conditions of Preconcentration and GC/MSD

Analyzer Conditions
-Sample Vol. : 500m¢
Trap 1 ‘Flow rate : 60M¢/min
(Empty Trap) “Trapping : -10TC
7100 ‘Desorb : 20C(Preheat 207C)
Preconcenterator Trap 2 “Trapping : -70C
(Entech Ab) (Tenax Trap) ‘Desorb : 180C
-Cool down temp. : -180C
Cryofocusing Trap  |-Injection temp : 80~90C
‘Injection time : 2min
Injector “Volatile Interface, 100C
‘HP-IMS(30m x 0.2mm x 1.04m)
6390N Column -Carrier gas : He 1.2M /min
GC ‘Initial Temp. : 30°C(10min)
(AgilentAl) -1st Ramp : 5C/min
Oven Temperature -1st Hold Temp. : 100°C(1min)
-2nd Ramp : 15°C/min
“Final Temp. : 230°C(3min)
“MSD temp : 230C
5973MSD . .
(AgilentAb) Detector EM Volts : 1618

-Scan mode (range 30-600)
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Table 3. Concentration Daily Variation of main odor materials

- Conc. Conc. After 3 days
Initial | Conc. after
. after after Threshold o
Odor materials Conc. 1day Expected |Attribution
(ppm) (ppm) 2days 3days (ppm) Odor Conc (%)
PP PP (pm) | (ppm) W
Methyl mercaptan 1125.7 3409.6 3554 17.0 0.00007 242808.6 2.8
Allyl mercaptan 2793.4 6234.7 47.6 0.0 0.0001 0.0 0.0
Propyl mercaptan 126.0 535.1 0.0 0.0 0.000013 0.0 0.0
Dimethyl Sulfide 827.9 1300.3 1109.4 | 768.8 0.003 256266.0 3.0
Diallyl sulfide 253.4 440.7 488.7 460.2 0.00022| 2091755.4 234
Methyl Allyl sulfide 655.7 1704.6 1640.8 833.9 0.00014| 5956471.3 66.6
Dimethyl Disulfide 650.6 659.8 344.2 152.7 0.0022 69394.2 0.8
Methyl Allyl Disulfide | 491.0 611.9 84.8 0.0 0.00014 0.0 0.0
Methyl propyl Disulfide | 35.7 49.2 19.6 0.0 0.00022 0.0 0.0
Dially Disulfide 163.8 278.9 144.4 0.0 0.00022 0.0 0.0
Dipropyl Disulfide 213.0 0.0 0.0 0.0 0.00022 0.0 0.0
Carbon disulfide 235 134 19.9 46.4 0.21 221.1 0.002
Acetaldehyde 1032.7 3035.6 1263.5 64.8 0.002 432242 0.5
Styrene 7.0 0.0 0.0 0.0 0.035 0.0 0.0
Methyl ethyl ketone 0.0 0.0 576.8 2799.3 0.440 6362.1 0.1
Ethyl Acetate 0.0 3120.9 831.3 0.0 0.87000 0.0 0.0
opm Daily Variation of conc.
3500
3000
2500 —@— Methyl Allyl sulfide
2000 —l— Diallyl sulfide
—— Dimethyl Sulfide
1500 —>¢— Methyl mercaptan
1000 —¥— Acetaldehyde
O 1 1
Initial conc after 1day after 2 days after 3 days

Fig. 3. Conc. variation of 5 main materials by days
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Elapsed time conc. variation of odor materials

Ethyl acetate
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0 0.5

1 3

Elapsed time(hr)

—&—water —4&— 10 dil —#—100 dil

after spraying diluted pyroligneous

Table 4. Comparison of decrease rate between water & diluted Pyroligneous liquid

sprayed
COHCSI()I;E;)H ;efore 30 min conc(ppb) after spraying and decrease rate
odor materials 10 100 ) 100

water | tmes | times | water decrease 10. times| decrease times decrease
diluted | diluted rate(%) | diluted | rate(%) diluted rate(%)
Methyl mercaptan 843.0| 575.3| 825.0| 4122 51.1| 780.071 -35.6| 374.8 54.6
Allyl mercaptan 53.8| 331.6| 54.0| 32591 -505.9 26.5 920, 267 50.5
Diallyl sulfide 25.6 0.0 0.0 15.2 40.6 0.0 - 0.0 -
Methyl allyl sulfide 91.4| 772 789 27.6 69.8 47.8 38.1 24.5 68.9
Dimethyl Disulfide 248.7| 387.1| 293.0 15.2 93.9 166.5 57.0 0.0 100.0
Methyl ally disulfide 574| 67.6| 620 20.9 63.7 33.8 50.1] 239 61.4
Methyl Ethyl Ketone 184.8| 67.1| 110.6 68.4 63.0 29.7 55.8| 469 57.5
Diallyl disilfide 40.0 00| 517 0.0 1000, 3831 - 0.0 100.0
Acetaldehyde 795.4| 621.9| 656.1| 831.0 -4.5|  399.0 35.8] 266.7 59.3
Ethyl Acetate 481.3| 286.6| 260.2| 208.2 56.7 123.0 57.1| 130.6 49.8

Aver. decrease Aver. decrease Aver. decrease

rate(%) : 2.8 rate(%) : 43.8 rate(%) : 66.9
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Decreae rate 30 min after spraying

100

Mercapy

Decrease rate(%)
Methy) |

[ Jwater
I 10 dil
I 100 dil

Fig. 5. Decrease rate between water & diluted pyroligneous liquid sprayed
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Dyl disulfide
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Q25
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Fig. 6. Elapsed time conc. variation of odor materials after spraying diluted 3%

ClO; solution

Table. 5 Comparison of decrease rate between water & diluted 3% ClO; solution

sprayed
Concsr(}r)g;)n ;)efore 20 min conc(ppb) after spraying and decrease rate
odor materials water SQ tmes tilrggs water decrease tirsr?es decrease tilrggs decrease
diluted diluted rate(%) diluted rate(%) diluted rate(%)
Methyl mercaptan 62.5 36.5| 2350.6| 62.0 0.9 20.7 432| 1541.3 34.4
Allyl mercaptan 0.0 0.0 88.9 0.0 - 0.0 - 78.2 12.1
Dimethyl sulfide 345.1| 406.8| 207.5| 803 76.7 0.0 100.0| 35.7 82.8
Diallyl sulfide 25.2 30.2 20.6 0.0 100.0 0.0 100.0| 10.1 51.1
Methyl allyl sulfide 149.6| 1522 85.5| 29.2 80.5 0.0 100.0| 164 80.8
Dimethyl Disulfide 209.8| 203.9| 200.4| 59.0 71.9 74.6 63.4| 1642 18.1
Methyl ally disulfide 15.2 5.9 22.0 7.9 479| 1017 -71.3 12.9 41.3
Methyl Ethyl Ketone 217.4| 109.6] 118.5| 60.6 72.1 51.8 527 788 335
Diallyl disilfide 252 30.2 20.6 0.0 100.0 0.0 100.0| 10.1 51.1
Acetaldehyde 55.7 64.6 37.4| 60.11 -79| 7631 -182| 41.21 -10.1
Ethyl Acetate 61.5 98.2 17.0| 45.0 26.8 99.3 -1.1 12.2 28.1
Aver.decrease  |Aver.decrease Aver.decrease
rate(%) : 56.9 |rate(%) : 46.9 rate(%) : 38.5
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Decrease rate 20 min after spraying
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Fig. 7. Decrease rate between water & diluted 3% ClO; solution sprayed
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Table 6. Comparison between Aver. decreasing rate and cost(won)

Aver. S
Decdorizer decreasing won/252.5 ml - m’ ource
(Price)
rate(%)
Busan city
water 29.9 0.3 waterworks Headq.
(for business, 1,070won/m’)
10
times 43.8 63.1
i diluted S
Pyr(l)_ 1gp(fl:ous Pyrol. Manuf. Co.
qu 100 (10,000won/4L)
times 66.9 6.3
diluted
50
times
diluted 46.9 7.6
(Cl1O,
3% ClO, 0.06%) P Manuf. Co.
solution 100 (26,400won/5%20L)
times
diluted 38.5 3.8
(Cl1O,
0.03%)

ML%@;\L = 414

oF
o)

A do

454 %/day

Agray) Az

A7) $1ste] B

B AEs
FAAN 000

Allyl sulfide 66.6%, Diallyl sulfide 23.4%,
Dimethyl Sulfide, 3.0%, Methyl mercaptan
2.8%, Acetaldehyde 0.5% 52 22
ERiTh

xﬂﬂxﬂ IOmI(% RPN M
252.5 ml/m’)S B5-3HaL 20~30 HolA
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