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Study on Characteristics of Odors Released from Animal Feed Factory

Jeong-Ok Park’, Gab-Je Cho and Jin Kwak

Industrial Environment Division

Abstract

This study was carried out to evaluate the control solution of odor released from waste food recycling system and fish by-product
facility as animal feed factory, occurred frequently odor complaints by neighbors. In waste food recycling system, the highest concentration
of odor compounds was detected in storage process, followed by mix, dry and input process. And in fish by-product facilities, steaming
process revealed the most odor-emitting source, and followed by dry, input process at the stage process. In waste food recycling system,
Methylmercaptane was the most predominant compound among the odor compounds, followed by i-valeraldehyde, Acetaldehyde. But in the
fish by-product facilities, trimethylamine showed the highest concentration compound, followed by methylmercaptane, i-valeraldehyde. In
waste food recycling system, we suggest to replace Alkalitoxidizer with additional pollution system adding to 2stage
process(acid-+talkali)-oxidizer or alkali- (oxidizer+adsorption) to block odor effusion. In fish by-product facilities, we suggest to install local
ventilation system to block outdoor air and acid washing system to remove trimethylamine. Odors are indicative of pollution emitted from
waste food recycling system or fish by-product facilities, causing discomfort, comprehension, and sometimes presence of health hazards.
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Table 1. Analytical methods of odor compounds
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Compounds

Analytical methods and Instruments

Ammonia
Sulfur Compounds
Aldehydes
Trimethylamine

Volatile Organic Compounds

UV/Vis Spectrophotometer
Cryofocusing cooling system — GC/MSD
HPLC
Headspace GC/NPD

Cryofocusing cooling system — GC/FID
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Fig. 2. Animal feed factory using waste fish.
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Table 2. Concentrations of odor compounds in animal feed factory by waste food

203

compounds input storage tank mixing tank drying tank before after Threshold value
(ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm)
odor intensity 30 ~ 67 10,000 ~21,000 1,000 ~ 2,100 300 ~ 1,000 3,000 ~ 4,400 210 ~ 450 -
Ammonia 0.02~0.03 0.18~0.32 0.28~0.35 0.26~0.43 0.56~0.65 0.09~0.19 1.5
Hudrogen Sulfide N.D. N.D. 0.009~0.021  0.015~0.051  0.005~0.215 N.D. 0.00041
Methylmercaptane 0.010~0.068  0.302~0.345  0.101~0.164  0.039~0.095  0.092~0.158  0.023~0.051 0.00007
Dimethyl Sulfide 0.008~0.012 0.029~0.264  0.004~0.013  0.009~0.019  0.045~0.106  0.002~0.034 0.003
Dimethy!l Disulfide 0.005~0.017  0.015~0.031  0.006~0.012  0.009~0.031  0.007~0.015 0~0.015 0.0022
Acealdehyde 0.019~0.146  1.231~2.624  0.351~0.954  0.021~0.364  0.093~0.864  0.031~0.112 0.0015
Butyraldehyde ~ 0.002~0.031  0.092~0.421  0.001~0.134  0.031~0.041  0.004~0.015  0.001~0.009 0.00067
Propionaldehyde N.D. 0.03~0.095 0.01~0.03 0.02~0.04 0.01~0.05  0.005~0.015 0.001
i—valeraldehyde 0~0.002 0.003~0.364  0.002~0.102  0.005~0.130  0.001~0.265  0.001~0.009 0.0001
n—valeraldehvde N.D. 0.009~0.216  0.003~0.054  0.004~0.039  0.002~0.068 0~0.021 0.00041
Trimrthylamine N.D. 0~0.004 0.002~0.008  0.007~0.039  0.005~0.015 N.D. 0.000032
Styrene N.D. 0~0.01 0~0.01 0~0.01 N.D. N.D. 0.035
% N.D. : not detected
Table 3. Concentrations of odor compounds in animal feed factory by waste fish
compounds input steam tank drying tank before after Threshold value
(ppm) (ppm) (ppm) (ppm) (ppm) (ppm)
Odor complex 17 ~ 30 10,000 ~ 14,400 3,000 ~ 10,000 4,500 ~ 10,000 670 ~ 1000 -
Ammonia 0.02~0.09 2.32~3.25 1.34~1.85 1.32~2.15 0.12~0.54 15
Hydrogen Sulfide 0.001~0.009 0.012~0.016 0.012~0.019 0.015~0.021 N.D. 0.00041
Methylmercaptan 0.005~0.006 0.197~0.235 0.218~0.267 0.108~0.132 0.008~0.036 0.00007
Dimethyl Sulfide 0~0.009 0.094~0.130 0.103~0.136 0.029~0.078 0.009~0.016 0.003
Dimethyl Disulfide 0.01~0.075 0.02~0.061 0.067~0.084 0.039~0.066 0.025~0.012 0.0022
Acealdehyde 0.002~0.008 0.394~0.635 0.06~0.165 0.054~0.132 0.033~0.125 0.0015
Butylaldehyde N.D. 0.005~0.013 0.009~0.015 0.006~0.015 0.002~0.008 0.00067
Propionaldehyde N.D. 0.005~0.009 0.007~0.010 0.007~0.008 0.001~0.006 0.001
i—valeraldehyde N.D. 0.002~0.026 0.004~0.008 0.006~0.013 0.005~0.008 0.0001
n—valeraldehyde N.D. 0.001~0.035 0.002~0.009 0.005~0.016 0.001~0.003 0.00041
Trimethylamine 0.005~0.013 1.16~1.209 0.457~0.519 0.531~0.735 0.103~0.200 0.000032
Styrene N.D. N.D. N.D. N.D. N.D. 0.035

% N.D.

. not detected
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Table 4. Removal ratio and level of contribution of odor compounds

Removal Ratio . . contribution percentage
(%) odor intensity %)
Odor complex 78.75 - -
Ammonia 77.69 0.09 0.01
Hydrogen Sulfide 100.00 0.00 0.00
Methylmercaptan 70.40 528.57 77.87
Dimethyl Sulfide 76.16 6.00 0.88
Dimethyl Disulfide 51.82 3.41 0.50
Acealdehyde 85.06 47.67 7.02
Butylaldehyde 92.25 7.46 1.10
Propionaldehyde 66.67 10.00 1.47
i—valeraldehyde 96.24 50.00 7.37
n—valeraldehyde 70.00 25.61 3.77
Trimethylamine 100.00 0.00 0.00
Table 5. Removal ratio and contribution percentage of odor compounds
Removal Ratio . . contribution percentage
(%) odor intensity )
Odor complex 88.50 - -
Ammonia 80.98 0.22 0.00
Hydrogen Sulfide 100.00 0.00 0.00
Methylmercaptan 81.67 314.29 6.10
Dimethyl Sulfide 76.64 4.17 0.08
Dimethyl Disulfide 64.76 8.41 0.16
Acealdehyde 79.57 12.67 0.25
Butylaldehyde 52.38 7.46 0.14
Propionaldehyde 53.33 3.50 0.07
i—valeraldehyde 73.47 65.00 1.26
n—valeraldehyde 80.95 4.88 0.09
Trimethylamine 76.07 4734.38 91.84
e 05T
N Ammonia VE%ODQ% EAmmaonia .
B Hydrogen Sulfide 126% BHydrogen Sulfide
Methylmercaptan B Methylmercaptan
u Dimethyl Sulfide BDimethy sulfide
B Dimethyl Disulfide f . BDimethy Disulfide
8 Acesldehyde BAcealdehyde
e Butylaldhyde 1 Butylaldehyde
" Propionaldehyde uPropionaldehyde
Fvaleraldehyde nivaleraldehyde
fnvaleraldefyde Bn-valeraldehyde
Trimethylamine B Trimethylamine
Fig. 3. Contribution percentage of odor in waste food recycling Fig. 4. Contribution percentage of odor in fish by- products

system. facility.



ARA AL TR o wilEEAY AT 205

EE N

Ok

e dE

SAER ADALNY A A B

B ool mAbE Aol o A Weke Fig 59 2
G # AR HmE SABR FUTHE 2 FHE) st
A ololA glelont, Tl Qi Tl B 4L 4%
YA 5 AMgSte] T UjRe] of
Aol Wash Aow AR EF UeA BRo 444
A4S B vie] 8418 134 ode WA Bart e

Aoz Bort
A, Az, B AN BE
U ol wsEA AR A Sol x %9
3 ool b o FEulE B0 TYES 9
23] Smste] SHAMR oldstn ofF BALS Aok

sk A2aal olE

RAAFALE ABARAIE oF3 hAd Wt

HAYAE olgsto] AlmE Alxshe AR
RN b Fig. 60 YERHIL, 3] =$al=
I FBUTE FEl A5 o= ghito] o] RojA|aL QU3
g 31t WollA FflollA 27 9] 2¢lo] AL qlo
of T3t 27k BEalrt SAzxos Q3 Aoa WYry EQL
o SRR 7] S YA T WA R FEEQYAE
25 09S YA

°

=

A

il

}

ol
o H o Lo

{o

= 4

jus}
JXI
1o F
9
b
w P
-0,
s F
F>
il
n& W

Az 59| of21g AHels)
2p e wAAHE Agen 9o

R S SElAE ARk g A
A, JE HEuEbae] HYRHE FUAL wEs

871391 100080 2H5He gHe Mol glo] AZpAHRo R

ol 1

ghet, & AV 3l Ao AdEgie)

A ZE wiETRe] DA R A U] (NaOH) + AF kA 2 AR uiE7kAo) AFHEAD F oF 929%9] &
SHA(NaClO)E AMERE 12} o Al HAlE o]gstal glole 2 7]oj=E Kol Efo|udolylo] a84%l AjE a4l
u, HiE7ERoAE 5 sEE ARAshs dlste| =i 27 & AXulgat o] vlwA 7t AKH,S04, HCl) Ei &
AA L oo agd AE e 12k A H 2k & & o83t ofH Mg ARSHE w2 ANE 42 5 Y
e+ kA AR e AAFE PAlold Baw EE o, @4 FHAMR JME T AzMHI WaAesh
Hto] @ e 5 o] gsh= FAAIEY F7t At Zad Aer w2 ofF AAES VIdE ¢ S Alow AlmrEh
Abs T,

E3 o= wE wEke wAFr] @ oRElRk
o] gt Ao R oA asS AT 4 s HoR
Hel},

ot 3l =R ot ol 3 A M Jkiot
H.P"“ f—‘?—%léTd'—H oF & O 5o P01 HIErLY ORI e S AfEA OFF AEA L DR 2 =
o HiEH RS o 0| KRS HIEPRA S S| QO At k| Q| St HIP FESK] K| S =P K
A8 O izt EFFA| Al
OLFE| A 7|2 FXIZ O=f LS TYH= 2[5t O IR So|npdo=z o OQIEE L |= Apso| a|
OFFEIEIOLL 7|2 ASA| A -+ *H*IQL%}O# o )\|7|-f_=|§5p-|%\ X FHIOZ egai\ﬂ;vgwgﬂ}
LA Q| bl Shit %*XI 2 QK| St
. o 3 QxRS
OTh ez Qa1 OYHPPIERAPIE 2612 xlf:;% | a
KEAPSRIA AR o= SR 3200 o
x
= orrmplgepizerpg| | omvelrps epy s

Fig. 5. Suggestion for reducing odors in food recycling
system.

D2RE| = MEMEE T HER a7

Fig. 6. Suggestion for reducing odors in fish by-products
facility.



206

z2 B

=1

A= etefre ABAID D

AFRBLA oA B3]
MEYT 202, BHPAE ABARAMANE 37
1 RYT 202 1 Uehict

AR HF BTk B ARAHED Jlojws
Av SHBF AR ALOIAE dPuREi-T 2
SHslol ) opETBIOIS 0 A LiEREL, AR
B ARSH AMolE EvtoluHoba iEuizieh it 2ot
dsfols &0z A,

3 SH4EF AmAEoldel o g el 34
o B A, AR &
&1 AAS A5 @A AL 13} AHALANA A+
ozrel AR Eb Qe ASEAAY 5 ouA 9
A2 Ao 2o WAAM 74X} aE,

4, BARALE ARAZA LA FQle] FAE
A 12 Sise $28 AT, 718
Az Aol et Eejololl ArlE

caSy Aﬂx;xlf—z.—% $7} AT RS A,

N
i

oo BN

il
|

A

>

S~
A
S~
> o

=

¥

_]M

o X

ot 2z} 2

=4
o AE

5. Fle e R 3 A AEHAR AT
S)Fsle Fafo|mg oo that Ql4lo] ATk}t o] ofF
wAE sidstr] 1 AR AS#Ql keo] o Aow
At g,

4. oJ=S,

-
2o 23
SRR, TR (2008),
U ATFHIA] A|2005-4%, “FFHFEATEH" |

pp.81~102(2009).

7%, "opxiakelol s AW ARIAL, pp.25 ~37(2009).
SR, 497, Ao /e e
ofulo] WA B4 917, BRUARFASISIANG), pp.205~21
0(2008).

Jacek Namiesnik et al,

4

Anna Jastrzebska, Bogdan

Zygmunt, "Determination of volatile aliphatic amines
in air by solide—phase microextraction coupled with
gas chromatography with flame ionization detection,"
Journal of Chromatography A 1016, pp.1~9(2003).
EKlund, B.M, and Williams, C, H,,
Validation of a Canister Method for
Ethylene Oxide Air",
Technol,, 38, pp.4200~4205(2004),
A<, mjeE thA] B3t olHRA 4
574 7Y (2007).

"Development and
Measuring
Ser,

in Ambient Environ,

-

0. EF
12 O

pal

o]—_;H

8. AR "ol 7]47I0|=", pp.308~309(2009),

10.

US EPA Method TO17A, 'Determination of VOCs in
ambient air using active sampling into sorbent tubes',
2nd, Ed,(1997).
e A,
pp. 386~390(2008).

1

—
1A
[S) Qi

ot

ol





