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ABSTRACT : This research was conducted on characteristic of offensive odors in Shihwa industrial complex. Result of blocks
distribution of TVOC indicates that mechanic block, site D, was the highest concentration (74 ppb). Chemistry block, site A, was
the second highest concentration (50 ppb). Also, mixed blocks, metal blocks and park etc. were measured almost similar
concentration about 30 ppb, but mixed block, site F, was the place where concentrations were the smallest. Average of TVOC was
shown about 35 ppb concentration. Aldehydes including acetaldehyde, butyraldehyde and hydrogen sulfide concentrations were
prevalent among offensive odors in Shihwa industrial complex. Comparing the offensive odor intensity mostly about acetaldehyde,
butyraldehyde and hydrogen sulfide which contain high offensive odor intensity showed results that sites A, B (chemistry block)
and site D, I (mechanic block) site H (metal block) have showed the intensity over 1. In the case of acetaldehyde, relatively the high
odor intensities over 2’ were able to obtain in many cases. The correlation coefficient (r) for hydrogen sulfide was 0.91, so that
high positive correlation exists between offensive odor intensity and the hydrogen sulfide element. Butyraldehyde also showed high
positive correlation coefficient, as 0.82. Correlation coefficient of acetaldehyde that had the highest value as offensive odor
substance was 0.62, had somewhat correlation with offensive odor intensity.
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Fig. 1. Sampling points selected in Shihwa Industrial
Complex.
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Table 1. Sampling points in Shihwa Industrial Complex

Sampling point Sampling point
A | 1Na 202 (Chemical Blocks) F |2Ba 201 (Mixed Blocks)
B |1Ra 102 (Chemical Blocks) | G |3Na 211 (Mixed Blocks)
C |1Ba Sewage Treatment Plant | H |3Ra 201 (Machinery Blocks)
D |2Na 212 (Machinery Blocks) | | |3Ba 201 (Metal Blocks)
E |2Na (Hee Mang Park)
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Table 2. The climate conditions of 9 sampling points
Octobe September November
Site Temp.(C) WD WV(m/s) Temp.(C) WD WV(m/s) Temp.(C) WD WV(m/s)

A 26 N 2.2 13 NW 2.2 8 EW 0.5
B 26 WS 2.0 14 EW 1.6 7.7 EEW 0.8
C 25 WS 2.1 14 EW 2.0 7.5 N 1.2
D 26 WS 2.0 13 E 1.8 7.8 W 1.2
E 26 NW 2.2 14 W 2.6 7.8 EW 1.4
F 27 SE 1.8 14 EW 2.0 7.7 W 1.0
G 25 SE 1.8 12 WS 1.2 6.6 Sw 1.8
H 25 SE 2.4 12 w 1.4 6.8 SsSw 0.8
| 27 W 1.3 13 SE 1.2 7.3 E 1.2

WD: direction of wind, WV: velocity of wind

of B ERANE SPSS #AREA(ANOVA)S 3RS o &
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3.1. VOCs 29 .-__4% 32 toluene (20.79 pph), xylene (4.69 ppb), ethyl

Table 32 9¥¥} 10 AR A 5 8 x40 benzene (3.45 ppb), 1,3—dichloropropene (2.30 ppb),
gt VOCs A= w4 gt 2ot} A A|lZ4F 713t tricholoro ethylene (2.15 ppb), 3—chloro 1-propene
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ppbE UERF S 109+ 13~53 ppbe] M} 21 ppb2] (0.05 ppb) oo AEae VOCse HitsE= 0~20
Bt s Bk ¥ YA f718kE(Total Volatile ppb Heoll &S SIstglct. AA E59) ty7] 5 5=t
Organic Compound, TVOC)2] 9¥ 5= = 5~68 ppb M =& 549 2R 53] 7IAEES DEEY e
o]l B 30 ppb, 10¥oll= 22~81 ppbo] WSt 35 B ABEA £& FEE 20} 1,3,5-EfvEdAS
ppb?| Ba-& EArh EFAY TVOC see 9dETt 108 Do} H Aol Aut AEE =t o] & E50] 3422 7

Table 3. VOCs concentrations in 9 blocks of Shihwa Industrial Complex (Unit: ppb)
Compounds A B C D E F G H Avg.
September
Trichloroethylelne 0.54 1.61 1.21 1.86 3.37 0.00 1.66 1.83 2.25 1.59
Toluene 27.71 16.15 21.68 42.88 10.86 0.00 9.46 15.04 11.57 17.26
Etyloenzene 1.90 1.93 1.88 12.12 1.90 0.00 1.96 2.36 1.90 2.88
Xylene 4.73 4.76 4.76 5.95 4.75 0.00 4.75 5.25 4.75 4.41
Dichloromethane 0.39 0.46 2.98 0.78 0.67 0.97 0.65 1.21 0.79 0.99
1,3—dichloropropene 0.07 2.61 2.67 2.57 2.60 2.70 2.54 2.66 2.60 2.33
3-chloro 1—propene 1.00 0.89 0.91 0.87 0.88 0.92 0.87 0.91 0.88 0.90
1,2,3~trimethyl-benzene 0.70 0.69 0.70 0.68 0.74 0.70 0.69 0.68 0.71 0.70
1,3,5-trimethyl-benzene 0.00 0.00 0.00 0.28 0.00 0.00 0.00 0.00 0.00 0.03
Total VOC 37.04 29.07 36.78 67.98 25.78 5.28 22.57 29.95 25.45 31.10
October
Trichloroethylelne 1.67 2.45 0.97 1.72 2.87 4.61 1.90 3.36 3.95 2.61
Toluene 52.78 18.70 10.50 51.58 13.85 14.78 13.31 21.13 23.13 24.42
Etyloenzene 2.62 2.07 1.89 16.67 1.99 1.90 2.01 2.67 2.78 3.84
Xylene 4.81 4.74 4.77 5.71 4.74 4.77 4.89 5.45 4.89 4.97
Dichloromethane 0.60 0.58 0.59 1.51 0.87 1.12 0.67 1.29 1.25 0.94
1,3-dichloropropene 0.12 2.68 2.54 2.55 2.64 2.55 2.62 2.54 2.58 2.31
3-chloro 1-propene 0.90 0.91 0.86 0.87 0.90 0.87 0.89 0.87 0.88 0.88
1,2, 3-trimethyl-benzene 0.69 0.70 0.69 0.71 0.70 0.70 0.68 0.68 0.70 0.69
1,3,5-trimethyl-benzene 0.00 0.00 0.00 0.28 0.00 0.00 0.00 0.28 0.00 0.06
Total VOC 64.18 21.83 22.81 81.59 28.55 31.31 26.98 38.27 40.16 39.52
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Table 4. Concentrations for sulfur and aldehyde compounds (Unit: ppb)

Compounds Site A Site B Site C Site D Site E SiteF Site G Site H Site | Mean
First
MM 0.02 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
H2S 1.17 1.02 0.00 0.98 0.00 0.00 0.00 0.88 1.24 0.59
MS 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
DMS 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Acetaldehyde 12.09 18.23 0.00 19.41 11.24 16.31 12.00 17.26 20.66 14.13
Propion aldehyde 0.29 0.95 4.84 0.91 2.49 0.00 1.47 3.01 1.00 1.66
Butyraldehyde 3.89 2.99 0.07 3.05 3.62 1.62 0.99 1.60 4.56 2.49
n—valeraldehyde 0.00 0.31 0.29 0.63 0.65 1.74 0.38 0.11 0.64 0.53
iso—valeraldehyde 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Second
MM 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
H2S 1.25 0.99 0.00 1.66 0.00 0.00 0.90 1.03 2.63 0.94
TMA 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Acetaldehyde 8.32 8.32 3.51 6.74 4.58 5.09 4.16 6.58 6.28 5.95
Propion aldehyde 0.31 0.31 2.92 0.39 0.00 0.00 0.00 1.07 0.00 0.56
Butyraldehyde 3.99 3.99 0.01 4.57 4.36 3.43 1.58 1.34 2.90 2.9
n—valeraldehyde 0.01 0.27 0.01 0.02 0.00 0.16 0.00 0.43 0.00 0.10
Third
MM 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
H2S 0.00 0.00 0.90 0.00 0.00 0.00 0.00 0.00 0.00 0.10
TMA 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Acetaldehyde 6.70 6.36 9.21 10.74 2.65 5.78 3.02 5.62 4.48 6.06
Propion aldehyde 0.22 0.98 1.78 0.00 0.00 0.00 0.00 0.00 0.00 0.33
Butyraldehyde 1.65 2.85 0.57 3.01 1.55 2.70 0.00 2.22 2.75 1.92
n—valeraldehyde 0.00 0.10 0.00 0.00 0.00 0.21 0.00 0.31 0.00 0.07
Table 5. Comparison of other studies for sulfur and aldehyde compounds in industrial complex (Unit: ppb)

Compounds Gun San'4.17) Jun Jul4.17) Chung Ju'®) Yeo Su'® Ban Wall'8) This study

MM 0.000 0.191 0.000 0.000 - 0.001
H2S 0.388 1.146 15.533 25.850 0.990 0.542
TMA 0.367 - - - 1.020 0.000
Acetaldehyde 0.054 0.130 0.185 0.350 19.100 4.453
Propion aldehyde 0.001 0.000 0.000 0.000 16.800 4.570
Butyraldehyde 0.000 0.000 0.389 0.000 14.900 2.297
n—valeraldehyde 0.000 0.000 0.000 0.000 0.380 0.741
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Table 6. Correlations of offensive odor intensity and concentrations. 20 (Unit: ppb)
Compounds Functions Offensive order intensity
1 2 2.5 3 3.5 4 5
MM Y*=1,25logX**+5.99 1.2x1074 6.5x1074 1.6x1073 4.1x1072 1.0x1072 2.6x1072 1.6x1071
H2S Y=0.950logX+4.14 5.0x10-4 5.6x1073 1.9x1072 6.3x102 2.1x101 7.2x1071 8.1
TMAY 0.9011logX+4.56 1.1x10-4 1.4x1073 5.2x10°3 1.9x1072 6.7x10-2 2.4x1071 3.0
Acetaldehyde Y=1.01logX+3.85 1.5x1073 1.5x1072 4.7x1072 1.5x10"1 4.6x10-1 1.4 14
Propion aldehyde Y=1.01logX+3.86 1.5x1073 1.5x1072 4.6x1072 1.4x1071 4.5x101 1.4 13
Bytylaldehyde Y=0.900logX+4.18 2.9x10°4 3.8x1073 1.4x1072 4.9x1072 1.8x1071 6.3x10"1 8.1
n-valeraldehyde Y=1.36logX+5.28 7.1x10°4 3.8x1073 9.0x1073 2.1x1072 4.9x1072 1.1x107! 6.2x10-1
*Y @ offensive odor intensity **X: concentration(ppm)
Table 7. Offensive odor intensity for sulfur and aldehyde compounds
Compounds She A Sie [ Siee C SmeD iz | Sl Sime O Sme Sinz [
First
Rind i (=11 o 0.0 i 0 oo i
H,S 1.4 1 i |.% 1A i i 12 L4
M .0 (511 a0 .0 k.0 [e1i] 04 o k.1
()1 L 0 (511 LX) .0 k0 [e1i] K] L0 I
Aecvtaldchyde 1.9 21 {15 2.1 .9 10 12 2.1 21
Propion skdchyde 3 SR 1.5 |.B 33 [LXE) (K] 1.3 [
Buismaldihyde 20 4 LU 1.0 2.0 T 1.5 1.7 il
n=valmlddvede [1R1] 0% {15 K] k9 5 {5 ] .9
iscevaleraldehde 1} (=1} i 0.0 [ 0 nn .0
Second
el ] LRI ik (A k] na [IN1] i} [N =] K] 1]
H,S 1.4 1.3 LAEE] 1.3 (1R} L= 11 13 1.2 1.7
ThE 4 L ihik KL A {I81] (KA L [N ] KA {IR1]
Yertalde ek i 1.7 a0 1.7 14 1.4 14 18 (Y
Propion pldehiyds .5 3 1.3 U4 IN1] i1} (Al el L 181]
Buiryaldiehid: 2.0 2.1 LALE] | 2.1 21k 1.7 | & 1.4
||..:.|||_-|:|I||:-||:. e R 1.4 0o na In [N | L le] L] LEL
Third
RI%I . i [5TH] fidi i i i an {1 i
H,S .0 10 an 0 .0 [E1); (A1) D R}
THEA N} i1 (A1) {14 kil i an i i
A plaldehle L.} 1.0 €L 1.2 e 1.6 1.3 | & 1.5
Propion idehyds 0.2 LR 1.1 {141 1Al (A1 [SLR] LR (1N}
Huiryralde hde 1.7 1.4 LAk H) 1.9 1.7 ILY Lale) (] 1.4
i-valemideivde KD} 1.2 an i i [V} o i i
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Fig. 3. Offensive odor intensity for sulfur and aldehyde compounds
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Fig. 4. Correlation with odor intensity and compounds.
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