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Abstract : The simultaneous analysis of the odorous compounds designated by law in Korea and Japan

olt

was examined with the thermal desorber gas chromatography-mass spectrometry using one column. The
approximate concentrations of trimethyl amine, acetaldehyde, methyl mercaptan and dimethyl sulfide were
estimated. Styrene, dimethyl disulfide, propionaldehyde, n-butyl aldehyde, i-butyl aldehyde, n-valeraldehyde,
i-valeraldehyde, ethyl acetate, toluene, xylene, methyl i-butyl ketone and i-butanol were detected at
concentrations of the detection limits of their threshold values. As a typical example of simultaneous
analysis of the odorous compounds, the volatile organic compounds emitted from compost procedure of
food waste were concentrated and analyzed with thermal desorber/GC/MSD, and major malodorous

compounds were estimated from the concentrations and threshold values of the detected components.
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From the result of analysis, 34 compounds were confirmed and among them, trimethyl amine,

i-valeraldehyde, methyl mercaptan, methyl allyl

sulfide, dimethyl sulfide, acetaldehyde, ethanol,

n-butyaldehyde were expected to attribute to the odor in order of strength.
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Fig. 1. Preparation of pure nitrogen gas.
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Fig. 3. Scheme of GC/MSD-DS 5000 system.
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Table 1. Experimental condition of the concentrator and
GC/MSD for VOC analysis

Analytical condition
[] DS-500(01 Co. Ltd)

Carrier gas He (0.8 mL/min)
Purge gas He (40 mL/min)
Standby temp. 30C

Sample sweep time 0.1min
Sample preheat time  0.1lmin
Sample desorb temp. 180°C
Sample desorb time  8min, 10min
Water system line 200C

MCS desorb temp. 200C

Interal trap preheat  0.2min/180°C
Cryofocus cool down 120C

temp.

Cryofocus injection 1min/200°C

time/temp
[] GC/MSD(HP5890 series IT/HP5971A MSD)

Column PONA, 50m*0.2mmx0.33um

Oven 28 C (15n1jn)°—>3:0 T /minT'lSQ C
(Omin)—>10 C/min—>200 C(5min)

Carrier Helium, 0.8 mL/min

Det MSD, 280C

Inj Cryofocus injection, 200°C, Imin

EM volts 2388

Mass range 15~400 or 35~400
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Table 1. Example of standard gas mixture

number compound concentration(jig/L)
1 Dichloromethane 66.0
2 1,1,1-trichloroethane 63.0
3 Benzene 45.3
4 Trichloroethene 73.0
5 Toluene 43.0
6 Tetrachloroethane 77.0
7 Ethylbenzene 430
8 p-Xylene 39.2
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Fig. 6. Calibration curve of toluene(GC-MSD).

3.2 SAE AY7| ElH|E DHHOM L= o

FAI=9 24
g 27N BAHE AT frleds
GCMSE ol&sto] #48len, &4% total ion

chromatogram< Fig. 7°] YERH AT

Bunaance

600000
ato0000] \ v
200000
S000000 s
P

DDDDDDD /
Za00000

200000
Zacooo0] » 2
7000000 J°

T600000 / 3
1200000

nnnnnnn
ooooooo
a00000
00000
“a0000

oooooo

R

560 10/0015.0020.00 256030 6035 60400045 60 50 00 5500 6000

Fig. 7. Total ion chromatogram of the VOC's emitted
from the compost of food waste.
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Table 3. Volatile organic compounds emitted from the compost of food waste and their concentrations(A: Regulated as
odorous components in Korea, B: in Japan)

Retention Concentration Threshold  Expected odor Attr.

Peak No Compound A B time(min) (1g/L) value(yg/L) concentation (%)
1 Acetaldehyde o O 428 ~ 4349 1.5 2899 2.8
2 Trimethyl amine o O 4.43 ~ 1847 0.032 57719 56.1
3 Methyl mercaptan o © 458 ~345" 0.07 4929 48
4 Ethanol 5.20 ~83800" 94 891 0.9
5 2-Methyl butane 5.30 ~12549" 1300 10 0
6  Dimethyl sulfide(DMS) o O 6.02 11628 3 3876 3.8
7 Methyl acetate 6.25 2123 1700 1 0
8 iso-Butylaldehyde @) 6.90 385 0.41 937 0.9
9  Acrylonitrile 7.08 600 8800 0 0
10 Acetic acid 7.27 1515 57 266 0.3
11 n-Propanol 7.51 1968 260 8 0
12 n-Butyraldehyde ) 8.05 430 6.7 64 0.1

13 M.EK(2-butanone) 827 867 440 2 0
14 2-Methyl furan 8.90 669

15  i-Butanol ) 9.19 392 4500 0 0
16  Chloroform 9.35 4057 3800 1 0
17 Ethyl acetate ) 9.46 3140 870 4 0
18  Crotonaldehyde 10.81 1300 33000 0

19 iso-Valeraldehyde ©) 11.60 7353 0.28 26261 255
20  Benzene 12.60 8177 2700 3

21 Methyl allyl sulfide 15.55 590 0.14 4214 4.1
22 Trichloroethylene 16.04 193 3900 0

23 Methyl cyclohexane 19.25 83 150 1

24 Dimethyl disulfide o O 19.96 548 3 183 0.2
25  Toluene ) 22.73 2521 330 8 0
26  n-Hexanal 25.03 98 0.18 544 0.5
27  Ethyl benzene 30.40 242 170 1 0
28  m,p-Xylene @) 31.20 678 41 17 0
29 Styrene o O 32.37 226 35 6 0
30  o-Xylene ) 32.67 144 380 0
31  n-Nonane 34.13 50 2200 0 0
32 Benzaldehyde 36.31 687

33 Biphenyl 58.64

34 2-Naphthalenecarbonitrile 61.59

Asterisk : Not exact value
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Fig. 8. Enlarged chromatogram between 4 and 24 minutes
of total ion chromatogram of the VOC's emitted
from the compost of food waste.
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