The Annual Report of Busan Metropolitan city Institute of BASE A HR
Health & Environment 22(1) 255~265(2012)
A AMSX|Y MATIX|LY AFEHE A X|HAFEE HIEEE ZAIET

Study on the Emission Characteristics of Odor Compounds from Industrial Complex in the

Sa-Sang District of Busan

Im Yong—seungT and You Sook-jin

Industrial Environment Division

Abstracts

The results of this study are as follows: Industrial Complex in Sa-sang District of Busan, through the investigation
of the emission characteristics for odor reduction projects in the specified offensive odor substances and DRVTL (Dilution
Ratio Values of the Threshold Limit). Odor reduction projects performed to facilitate doing business for the local residents

in Hak-Jang Dong.

The amount of specified offensive odor substances was detected by each workplace, the amount of the items at F-5
(paint) and F-6 (plating) were each 12 items, 10 items at F-4 (chemistry), 11 items at F-1 (rubber), 7 items at F-3 (casting)
and F-2 (metal) was in the order of 7 items, Therefore paint and plating industries were the most, but handling metal
industry was the smallest. From 22 Specific odor compounds, butylacetate, iso-butylalcohol, methylethylketone, toluene,
styrene, xylene, n-valeric acid was detected in 7 items but the rest hardly detected did not of the values below the detection

limit of analysis equipment.

In residential area, companies in the surrounding area that is causing major odor compounds, except ammonia, butylacetate,

iso-butylalcohol, methylethylketone, toluene, styrene, xylene, n-valeric acid 7 items were detected. Therefore, concentration
was detected only trace quantities, but the concentration of the trace converted into odor intensity seen at high odor intensity
levels, Iso-butylalcohol, styrene, n-valeric acid for 3 items to facilitate the removal of more careful research is needed.
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DRVTL(Dilution Ratio Values of the Threshold Limit), specified offensive odor substances
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Fig. 1. Sites of sampling in Hak—Jang Dong.
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Table 1, Climate conditions of the workplace sampling site
1st 2nd
. Sampling
Site  Types i t(ea) ST Temp, WV o ST Temp. WV o
(hr:min) (v) (m/s) (hr:min) () (m/s)
-1 Rubber 3 13:20 14.8 1.2 SSE 14:16 23.1 1.0 SE
2 Metal 2 14:30 14,2 1.0 SE - — - —
F-3 Casting 2 11:10 11.3 0.8 S 11:43 20.1 0.7 N
F—4 Chemistry 3 15:40 11.7 0.9 SSE 15:20 22.1 0.6 SW
-5 Paint 2 10:05 19.2 0.9 SE 10:46 18,7 0.7 S
-6 Plating 2 16:20 16.0 1.1 SSE 16:11 21.6 1.2 NE
ST : Sampling time, WV : Velocity of wind, WD : Direction of wind
Table 2., Climate conditions of the residential sampling site
Site Number of 1st 2nd
household g1 pemp (¢) WV(m/s) WD | ST(hrimin) Temp.(T) WV(m/s) WD
H-1 763 16:28 22.8 0.8 NE 14:09 18.6 1.0 NE
H-2 549 11:12 25.8 1.5 SE 14:32 18.1 2.0 NE
H-3 999 11:36 24.2 1.0 SE 14:53 18.4 1.0 N
H-4 998 11:59 25.0 1.2 ES 15:12 18.0 1.3 NW
H-5 893 12:19 24.9 14 SE 15:29 18.7 0.9 W
ST : Sampling time, WV : Velocity of wind, WD : Direction of wind
F-3(FE), F-5(FRIE)%} F-6 (Ba) 47HA82 vi& glox AlgE AW Atto] E= H=2k ¥ 10Lo] 5min
T2 FHENE EFYA S 2ALE, FAAG ol & Eéﬁkﬁ HgoHH 9 PHIE BAgOR
AFH-1~H-6) o 5004t) olel & ooz  AERT, APLARY gmujol, Eeu]Dolyl
3ot (TMA)T} |714R2 vlg] AaAf 5 g AdAdoA A=
AT FANG BABARNAY ARAHE 2012 3 FEAS JRARERY FRY)l wol FYHRE
W 495 H 109704 & 280) 2H BaH W At ol gste] Aol Wag Aol AR(10~50L)E AF
H@27 &)oll s AFdAe] PRl x)t v de 2 selct.
2A8H, AFAA G oF iz A, AlRAFH dAFA ‘?—_IEﬂ@POlE 4 N R713ES SAECR ATy
o] 7| E Esto] Aol RS FA] &AL oFHE 2 Sle 23 ZtEA|[gHste]E
b M =S Ao wuEL A4S AUttt F-2 DNPH(2,4-Dinitrophenylhydrazine), $d-718kg
AL 22k A 2AH Al BAF (Dol glo] A 7 = | ©2A 2 (Carbosieve SI)]E ©]-&53t
A Aol =2 ool AlRE AFHEA] 3, oFFHF
Ao wral ofo]A H(ACEN : Always Clean AEXA2] Y 2AEH
Environment) A& 2F FUFAE ol-&dto] X34 ol A A Vo) wlet PHE A|RL ofo]AnFA
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0Tk 283 GC(Agilent GC 7890)0] AHE 29 &7, 72 FH)E WA RS R BFIA gkw
2 UA—FFAP(SOme,ZBmme 25um), AE7= A HE vebd At greloh
FID, #%7] €% 250T, 2E-&%E 50CoA 2minZt
FAAZ] F 200T7H 10°c/rmn7J SeAA BB, E2gerziel A HEAe B2
A= HAderE 7Ieo R A FdAg ¢
A Aol wiE3 871 % 1000HH% 27 Ab Aol
Zot R uF 63 FolA IRE P F-1, FE HAIAE
F-3, HQE FHIFAAl F-5¢ 37) AFdFo=z A
IZ|HIEAIRIE HIEE oISl S A 50%8 DAL, AYAHFUE A
HOHF-1~F-6)7} T} orzujEArdAold gy =% WA S ETIES 2R A2 P50
FABUL /IS4 BHWOR By, of by HF clol g clol ol fimethy! disilfide)’} 7
A2 AZ T o2 RS 7+ 2 FY BA77]E A Rt oF guf7t 2= ¢l T3 AU (m. o, p—xylene)
orzEa] 99% Hst A2 Table 39 WERY ¥} Z 2w 2K propionic acid)S &FEoNA o) H=

Hoko] AFQIAFol Al 24 H (u &2 7¥7F 2,585 mg/L, 3.60 mg/L&E & oA = vl

Table 3. The odor concentration of the substance detected several areas in the workplace (Unit © meg/L)

Components Emission Odor Sampling sites
standard Threshold F—1 F—9 F—3 F—4 F-5 F—6
DRVTL(Unit : DT) 1000 - 173~2080  144~208  208~6694  100~173  448~4481  144~1000
Hydrogen Sulfide 0.06 0.00041 ND~0.01 ND~0.02 - - - -
Methyl Mercaptan 0.004 0.000070  ND~0.004 - - - - -
Dimethyl Sulfide 0.05 0.0030 - - ND~0,01 - ND~0,06 ~ ND~0,03
Dimethyl Disulfide 0.03 0.0022 - - - - ND~0,248  ND~0.001
Ammonia 2 1.5 0.1~0,3 ND~0,2 ND~0.2 ND~0,2 ND~0.8 -
Trimethylamine 0.02 0.000032 - - - ND~0.001 - -
Acetaldehyde 0.1 0.0015 - - - - - -
Propionaldehyde 0.1 0.0010 - - - - - -
Butyraldehyde 0.1 0.,00067  ND~0.001 - - - - -
Butylacetate 4 0.016 ND~0.006 0.154~1.694 ND~0.005
n—Valeraldehyde 0.02 0,00041 - - - - - ND~0.004
iso—Valeraldehyde 0.006 0.00010 - - - - - -
iso—Butylalcohol 4.0 0,011 ND~0.003 ND~0,011  0.001~0,019 ND~3.602  ND~0.008
Methylethylketone 35 0.44 ND~4,579 - ND~0,001  ND~0,048 0,048~1,151 -
Methylisobutylketone 3 0,017 ND~0,010 - - - 0.071~1,861 ND~0,001
Toluene 30 0.33 ND~4,24 - ND~0,04  0,01~0.03 0.46~1.50 0.01~0.03
Styrene 0.8 0.035 ND~0.517 - - ND~0.367  ND~0.037  ND~0.001
m,0,p—Xylene 2 0.041 ND~0.642 ND~0.021 0.011~0,158 0.002~0.011 ND~2585 ND~0,022
Propionic acid 0.07 0.0057 - - - - ND~3.60  ND~0.01
n—Butyric acid 0.002 0.00019 - - - ND~0.061 - -
iso—Valeric acid 0.004 0.000078 - - - - - ND~0.018
n—Valeric acid 0.002 0.000037  ND~0.003 ND~0.003 ND~0.010 ND~0.003  ND~0.001

DRVTL : Dilution Ratio Values of the Threshold Limit(E3!2}]), ND : Not Detected, DT : Dilution Thresshold(3}4u5)
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Table 4. The odor concentration of the substance detected in the residential sampling site (Unit © meg/L)
Sampling Sites
Components H-1 H-2 H-3 H-4 H-5
Ave., Max, Ave, Max, Ave, Max, Ave., Max, Ave, Max,
DRVTL(Unit : DT) 5 5 4 5 5 5 6 6 4 5
Butylacetate - - 0.002 0.004 - - 0.003 0.006 0.001 0.002
iso—Butylalcohol 0.005 0.006 - - - - 0.008 0.016 0.010 0.014
Methylethylketone 0,003 0.006 - - - - 0.006 0.012 0.013 0.018
Toluene 0.02  0.03 0.01 0.01 0.01 0.01 0.01  0.02 0.03 0.04
Styrene 0.030 0.060 - - 0.011 0.022 0.070 0.140 0.048 0.087
m,o, p—Xylene - - - - - - 0.004 0.008 0.002 0.003
n—Valeric acid 0.001 0.001 - - 0.001 0.001 0.001 0.001 0.001 0.001

DRVTL : Dilution Ratio Values of the Threshold Limit(%—@%"—ﬂ)ls), DT : Dilution Thresshold(3]4]8})"
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Fig. 2. The odor concentration according to the process.
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Table 5. Relationship between odor intensity & concentration

Odor intensity and concentration(mg/L)

Compounds Formula 1 2 3 4 5

Threshold Moderate Strong  Very strong Over strong

Methylethylketone  Y=1,85logX+0,149 2.9 10 35 120 410
iso—Buthylalcohol Y=0.79logX+2,53 0.012 0.22 4 74 1400
Buthylacetate Y=1 14logX+2.34 0.066 0.50 3.8 29 220
Toluene Y=1.40logX+1.05 0.92 4.8 25 130 660
Stylene Y=1.42logX+3.10 0.033 0.17 0.84 4.3 22
Xylene(o:m:p=1:2:1) Y=153logX+2.44 0.011 0.52 2.3 10 47
Ammonia Y=1.67logX+2.38 0.15 0.59 2.3 9.2 37
n—Valeric acid Y=1.58logX+7.29 0.0001 0.00045 0.0019 0.0082 0.035

Y: Odor intensity, X: Concentration

H-2%= 271, H-3% 37], H-4= 77}, H-5% 7T/H9% olA|H o] EL 37 X o|A] 0.002~0.006 mg/L, iso—
=r Hon A gred H-12 0.001~0.060 mg/L, Helolge.2 370 oA 0.006~0.016 mg/L, HE
H-2X 0.004~0.010 mg/L, H-32 0.001~0.010 o EAIEL 37 R oA 0.006~0.018 mg/L, AL

mg/L, H-4% 0.001~0.,140 mg/L, H-5& 2 278 A YA 0.003~0.008 mg/L FoH, o]#3t &
0.001~0.087 mg/L& F-3(E). F-4@), F-5( & Folx 37X o] FEHOR o} g 2k B2
A=)} F-6(2)o] AlgAkol ol Qi Aojo] AHE S E2al, Avfoldlst n—wE| 24 Heobeo]E,
ARG o] hE Aojuct B et FFLS Tha  iso-RPATE WD YAE, HoAdl 2L ok 4 9l
wol Wi ths AL & 4 Atk o, webd FF oY ARAA EAR 0] okAA
A oFHBAE ol 8T AE FAXNASY BE WY dUS AL Gl 0T BAS g8 & o A= 9
£ E2do] 57 Ao mEolA 0,010~0.040 mg/L @ = 24} o TS spAoF & Aew wehEr,
ZE9a Affoldle 47 AelolA  0.022~0.140 Fig. 3 AR AH o] uigo] Y BFSES %

mg/L, n—&& 24k 47) A4 0.001 mg/L, HE A A AT di7 |85 AlL"e] A=E 085t

@ 03¢ 2K 4K B¢ 6K 1K

Wind Speed(m/s)

2012, 9. 17 2012. 10. 30
The derection of the wind : SSEYWY)WNW | The derection of the wind : ENE)E)S
The average wind speed : 5.8m/sec The average wind speed . 2.5m/sec

Fig. 3. The wind direction and average wind speed.
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AR Ao g Fao) Bolel AR ok o) Aok weba obel A w241 717 Alvlekel
tjoFshA WalEe By T3k HolHchE 2z A= $F Weber—Fechner H2of] wef A =E
FAANA A7 AL Sl =8 o F U= T dRY AR EEE 55 Ag 8 or HE Y=
olF AleJstals TN FE AR FAAGANE FEY o] Alo] ARg-E L Qlet,
Aol A A& E o] Aek Aotk o]4e 27 o Y = adog X + b, 0714l (v: ORE, X: A=,
AVSEAA S R A 2AFATl o5 ST A a, bl gA)LY
ol shds2 5 Abol| ol Eeixiel RAFEH = WA E ol FHEHY Tt Hast e Y EE T
oFF7F AAE7] 49, EIF vlGAto|= s = o] tf<pofl vlEslr] wol segtarel A8t dNE
71 P EHo] FAANILR o]Fd 5= U= APH 54 o] Hrm FashA] oS Kb, aghe 8o wet o
= 7= Ader Aosta Q= AR FARE FHE 27] gzoll Y% sefiolME 2EEE AgEe
Har A== HE 7 US= Yuivith
Table 5= Y& FAoNA gt oF 7 =et Ed%
XU SE AFTE| oty Hlw =oto] A AMe gt Aoz 7 A @ FAA
ol Bzbo] o5t 7hzhA Tafolmg thas| A dollM dad AgdHEdEol A Hepd 2o
A AROFHEA o] g Loulo @ ZAx|do|| #=a} ot o F e 6HAR FEE A=Y & ATl =
L FUS oS Lt FEE F@splo o OWAN EARS A= 1S AT e
Table 6. Intensity of the odor in the workplace and residential area
Odor intensity and concentration(mg/L)
Compounds Formula
F-1 F-2 F-3 F—4 F-5 F-6
Methylethylketone ~ Y=1,85logX+0,149 0.815(1) - - - - -
iso—Buthylalcohol ~ Y=0,79l0gX+2.53 0.299(3) - 0.745(3) 0.802~0.950(3)  1.916~2.745(3)  0.636(3)
Buthylacetate Y=1.14logX+2.34 - - - - 2.288~2.301(3) -
Toluene Y=1.40logX+1,05 1.509(2) - - - 0.954~1,196(2) -
Stylene Y=1.42logX+3,10 2.266(4) - - 1.875~2.055(4) 0,170(2)~1,017(4) -
Xylene(o:m:p=1:2:1)  Y=1.53logX+2.44 0.998~1.685(3) - 0.798~0,836(3) - 1.500(3)~2.610(4) -
n—Valeric acid Y=1.58logX+7.29  2.550~2.823(5) - 2.828(5) 2.550~3.779(5)  2.550~2.828(5)  2.074(5)
Odor intensity and concentration(mg/L)
Compounds Formula
H-1 H-2 H-3 H-4 H-5
Methylethylketone  Y=1,85logX+0, 149 - - - - -
iso—Buthylalcohol Y=0.7910gX+2.53  0.775(3) - - 1.111(3) 1.065(3)
n—Buthylacetate Y=1 14logX+2.34 - - - - -
Toluene Y=1.40logX+1.05 - - - - -
Stylene Y=1.42logX+3.10 1.365(4) - 0.746(3) 1.888(4) 1.595(4)
Xylene(o:m:p=1:2:1) Y=1.53logX+2.44 — - — - -
n—Valeric acid Y=1.58logX+7.29  2.550(5) - 2.550(5) 2.550(5) 2.550(5)

Y: Odor intensity, X: Concentration, ( ): concentration converted into

odor intensity
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Fig. 4. Comparison of odor intensity of workplace and residential area,
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