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Abstract

In this study, we attempted to evaluate the relationship between air dilution sensory test and instrumental detec-
tion method for individual odorous compound. For the purpose of our comparative study, we conducied the analy-
sis of malodor on total of 46 samples collected from both industrial and food waste sectors using the two indepen-
dent approaches.

The results of instrumental analyses were explained after modification to several parameters such as: the sum of
odor concentration (SOC), sum of odor quotient (SOQ) and sum of odor intensity (SOI). When we compared dilu-
tion ratio values (DRV) of threshold limit (TL) with the modified instrumental data sets, pearson coefficient of SOC,
SOQ, and SOI were 0.556 (p=5.83E-05), 0.911 (p=9.64E-19) and 0.847 (p=8.93E-14), respectively. The results of
this study thus suggest that the DRV of TL sensitively reflects odor strength measured intuitive.

Key words : Odor, Threshold, Pearson coefficient, Dilution

o 2 olu|ge} (Dincer and Muezzinoglu, 2006). ©]2]

1. M Z g olHEALE F d¥ = oo AREE A
Moz Aol 77kl $adE Ad Aoz veht

GHr TR FAAZE ATFeH AT A= o) (Rafson, 1998). T}, I el
3 Fozte = A=A 7 ZIAAEA (L} Mz dFe 285 AAY £ o SFFEA
A, VOCA Y, 7t A g, A43g3ES 224 ool nuizel BAez o4, A A B
i = G, QA A 3o} 1w o Fesic
Tel : +82-(0)2-499-9151, E-mail : khkim@sejong.ac.kr T & 2= 9ok ojelr] 3= zhzbEs)e] o djAt

wFAARARHA A 23D A4



FAHABEEE AR 72T $ANE FohAas) By 4

o=, F9 F8A o] Bl HF2F N Y (FAHFS
AR A A=) 2005). A HAEAL] 2579}
v o] Tefsln g8 Ealo] Bt or A gl
EAL A} £3), A8 ALk A=A
el 2@ zel gt qlAe] kA= HAE Bl
= Aol Sith oz &, T A EAA:
2] uhAY e maxlos sty AL A
AsA $Hsed H=7EA] olEge] wE (AT
3 = 2004).

) oFHEA HE Feje] 71EE Al
(threshold limit)el) 7)&3} 3 Au]4E AlE
s N HEASS] TS v
AAee 71718 ez dAs AvH(
2004). k2] 739 20054 29 HE 127) oHEA
& AAst #Y7EE AT vt o] B
A AR wel FF 200836l 177)
g0, 201046 227 5oz F7t A o

72
20 ofd o
[

B3

to =

oY

oy,
2

2l

%]

Nm{n

olt}. 717} 8A W o] WA = B3l IFFHEAE]
374 Yol FAlel EAFE A9, dFHEAE 7]
7, 338, eET 5ol os gdBAd =z A3t

S Adhe Be AR 1Y S gk He
A, 7718 wrew HEAEY EA B4E
AAHon setsty FASe e 74Ad A
of whechEh 7Ald, 2002). FA el
U A/l BAe WA wekstm otz
AR Fol7) A, FIHNREP 7|25
NSRS 771 B Sl gsnge
= Abgaha e ARy 273445, 2005)
2 QAT E HZHY B olFT Y B
NGy 717180l 2 AR Bt
2 SQe olg skl WY AskTetl 9143
Q- A 2 2ev)e BAD WBAE
23 Gk $39 o4 AREE Fusigd 1
21 o5 ARBe) kel £ 1A wAles B
& A=kl 293 ol $HATE o] £l
G7Ez 3 A A wzRRE A s

2. AT 4y

2.1 717| 248 %t M=e| AMF YUY
B el AdHEAE AT A SAE

2#7] A2 2 7eiAE FAoz AAsi.
2005 12¢ 149%E 2006d 119 229¢) 13
7\Zkell AR o)F 2714 £33 &/ JAE e
2 3 467 AN AlmE AFH sk AlaAFHA
A} F83E = 1o 3| At 717124
48 A AR5 HAF oF] 52 & 2o A
gaisich AlA| 2 A= FA7E AR ¢
o 20 71A] AREE FrtE o RS 19
I olE FMEES A AU FriER
g43isdct Alme] AF e 71718 dgt Ak
we ofn] 2 gdpale] AYATE Ea, o] o
FrEez W vk ASHA7)E 5, 2006). ¥4
Ase] 71249 Axdeol sFshs HEPA #
Ao Wst AR 7 AJREE oA 2 20 A
2] &gt

AlaAFHE $A, (1] 3938 Ag, VOC A4, TMA
e A AR AR 723 23
ZAFe (lung sampler) ¥H4-& o] 83led A3 350t
Alsside A9 Yol Pxe Al 2T
A AT &, 978 Moz FUATE S
a5t 2] e EdEslel =g A5 vl
A B-5-2 DNPH 7}=8)#] (Supelco, USA)Z o]4-3}
of AAFsFA oluf, HAd-E do £ U 229
& #4387 #s DNPH sEE]]9] At
2E237HE Q8] ARg-slel (3] ghE o}
T A 72T d9ANE AHES o
E 98, AR BAbE dAA AL F, A4

E AN B3 AFE WAooz AT A
A&k A e FHE Pad Basde HEEZANA
o w7 = Rl Hol Az kgt F
Znl2 BAskh

=

2.2 Mg 71718 2y

2.2.1 B8 N9 24

BARRRL Ae)e] TP Agole dF
A 2#l (Air server (AS)/Thermal desosopber (TD):
Markes, Ltd., UK)3} Pulsed Flame Phometric Detecor
(PFPD) 7 &7]& A#3%F GC (Donam instrument,
model 6200, Korea)Z =3}sle] EAstgich o]# 3
EAEA2- 71E2] FPDE o] 43 walel vls) <A
A A, DA, A& 58 =ZA AR A

J. KOSAE Vol. 23, No. 4(2007)



422 wpaled - 7719

Table 1. A list of target facilities investigated and a summary of analytical results.

A. Type of company and samples

Oder Type of company Site Samples No.
1 Food waste 20
2 Preprocessing 2
3 Waste treatment, Removing impurities 2
4 and cleaning (W) Garbage car 2
5 Fermentation process 2
6 Foul water treatment 2
7 A pen of cow 2
8 A pen of pig 3
9 Inlet 1
10 Ductline 1
11 Miscellaneous Ground boundary 1
12 Manufaturing process 3
13 Stack 3
14 Indoor working place 1
15 Hood 1
Total 46
B. A statistical summary of odor measurements between different source types
od Odorous Waste treatment and cleaning (W) Miscelianeous
“  compounds  Mean  SD Min Max N Mean SD Min Max N
1 Acet-A 195 574 0.26 2503 35 143 332 0.03 1056 1
2 Propion-A 7.93 16.7 0.28 78.9 35 15.6 36.0 0.32 121 11
3 Butyr-A 105 310 0.26 1299 35 12.1 27.1 0.32 90.5 11
4 Isovaler-A 221 3.21 0.25 15.8 35 1.80 1.62 0.34 430 11
5 Valer-A 1.54 2.20 0.26 13.8 35 15.4 34.0 0.35 111 11
6 H,S 1280 6664 0.01 39509 35 1.61 3.21 0.03 11.0 11
7 CH;SH 216 454 0.04 2305 35 18.4 59.5 0.01 198 11
8 DMS 4.29 20.1 0.01 119 35 3.34 7.86 0.01 25.9 11
9 DMDS 17.0 45.2 0.00 247 35 87.1 287 0.01 953 11
10 STY 0.63 1.29 0.08 6.99 35 487 1590 0.08 5293 11
1 NH, 503 796 149 3630 35 13428 32700 230 109073 11
12 TMA 3.81 7.87 0.00 46.4 35 1.17 0.84 0.52 2.47 11
2ol sgaic) & A2 4] pgd £ A 2.2.2 3¢ 77|32 de BY
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Table 2. Comparison of the basic analytical parameters for the analysis of all odorous compounds in this study.
Pollutants
Structural Regulation  Threshold conc. MDL?  Precision
Full name Name formula compounds*'! ppm ng  (RSEin %)
(modified)
Formaldehyde Form-A HCHO 6.46 0.61
Acetaldehyde Acet-A CH;CHO * 0.002 8.53 1.04
Acrolein Acrolein CH;=CHCHO 10.1 1.58
Acetone Acetone CH;COCH; 10.5 1.18
Propionaldehyde Propion-A  CH,CH,CHO * 0.002 11.0 1.03
A. crotonaldehyde Croton-A CH,;CH=CHCHO 124 1.06
Carbonyl Butyraldehyde Butyr-A CH;CH,CH,CHO * 0.0003 13.8 0.97
compounds  Benzaldehyde Benz-A C,H;CHO 18.8 1.29
Isovalerldehyde Isovaler-A  (CH,;),CHCH,CHO * 0.0002 17.1 0.94
valealdehyde Valer-A CH;(CH,),CHO * 0.0007 16.4 1.16
o-Tolualdehyde o-Tolu-A CH,CH,CHO 22.9 1.36
m-Tolualdehyde m-Tolu-A CH,C{H,CHO 214 1.68
p-Tolualdehyde p-Tolu-A CH;CH,CHO 21.8 1.9
Hydrogen sulfide H,S H,S * 0.0005 1.9E-02 1.95
B. Methyl mercaptan CH;SH CH,;SH * 0.0001 1.5E-02 1.69
Reduced Dimethyl sulfide DMS (CH;),S * 0.0001 1.1E-02 1.38
S compounds  Carbon disulfide CS, CS, 5.0E-03 0.54
Dimethyl disulfide DMDS (CH3),S, * 0.0003 1.0E-02 3.83
Total VOC TVOC
Benzene B CeHg 0.18 1.55
Toluene T C¢HsCH; 0.17 5.54
Ethylbenzene E CcHsC,Hs 0.19 3.82
C. m, p-Xylene MPX (CH;),C¢H, 0.07 2.83
Total and Styrene STY C¢H;CH=CH, * 0.03 0.21 3.78
individual o0-Xylene (0):¢ (CH;),CcH, 0.14 3.25
voC Bromobenzene BB C¢HsBr 0.63 2.95
1,3, 5-Trimethylbenzene 1,3,5-TMB  (CH,);C¢Hq 0.31 0.5
1,2,4-Trimethylbenzene 1,2,4-TMB  (CH;);C¢H,; 043 1.06
p-Isopropyltoluene p-IPT CoHyy 0.36 1.75
n-Bultylbenzene n-BB CoHyy 0.51 1.56
D. Ammonia NH; NH; * 0.1 10
N compounds  Trimethyl amine TMA (CH,);N * 0.0001

U A list of chemicals designated as offensive odorous compounds by Korean Ministry of Environment since Feb. 2005.

2IMDL: Method Detection limit.
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Table 3. A statistical summary of all measurement data used for comparative analysis (all in ppb unit).

Type Compounds Average SD Min Max N
Order

Dilution factor 2190 6742 44810 45.0 46
1 Form-A 259 818 0.63 4444 46
2 Acet-A 184 523 0.03 2503 46
3 Acrolein 1.34 3.10 0.25 20.3 40
4 Acetone 19.0 42.0 0.03 218 40
5 Propion-A 9.77 22.6 0.28 121 46
6 A. Croton-A 1.08 1.05 0.06 5.86 46
7 Carbonyl Butyr-A 824 273 0.26 1299 46
8 compounds Benz-A 1.71 2.13 0.24 12.5 46
9 Isovaler-A 2.12 2.9 0.25 16 46
10 Valer-A 4.86 17.2 0.26 111 46
] o-Tolu-A 1.32 0.99 0.26 4.09 41
12 m-Tolu-A 1.43 0.99 0.25 391 41
13 p-Tolu-A 2.41 491 0.25 24.0 41
14 H,S 974 5818 7.18E-03 39510 46
15 B. CH;SH 169 404 6.08E-03 2305 46
16 Reduced DMS 4.07 17.9 5.29E-03 119 46
17 S compounds CS, 12.9 64.3 4.53E-02 437 46
18 DMDS 338 144 3.32E-03 953 46
19 B 510 3218 0.09 21807 46
20 T 71.2 230 0.17 1422 46
21 E 7.82 18.9 0.06 112 46
22 MPX 5.50 12.0 0.09 58.3 46
23 C. 0X 3.00 7.27 0.05 38.6 46
24 Total and STY 117 780 0.08 5293 46
25 individual VOC BB 1.78 8.00 2.12E-03 52.0 46
26 1,3,5-TMB 3.06 11.3 0.10 74.2 46
27 1,2,4-TMB 1.40 2.56 0.05 12.4 46
28 p-IPT 5.37 11.7 0.05 48.0 46
29 n-BB 0.24 0.29 2.00E-03 1.69 44
30 D. NH, 3594 16420 14.9 109070 46
31 N compounds TMA 3.18 6.95 1.72E-03 46.4 46

*Regulation compounds with thick word indication.
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Fig. 1. Plots of frequency distribution patterns of different odorous compound groups.
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Fig. 2. Results of linear regression analysis between
dilution factor and SOC.
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Fig. 3. Results of linear regression analysis between
dilution factor and SOQ.
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Fig. 4. Results of linear regression analysis between Log
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