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Study on Characteristics of Odor Originated from Streams in Busan

Chu-inKim*, Jeong-ok Park and Jea-Hun Bin

Industrv Environmental Division

Abstract

In this study, the characteristics of odor substances originated from streams in Busan area were investigated by
instrumental anadysis method and an indirect olfactory method. In addition, the odor quotient was evauated to know which
odorous compounds attribute to odor occurred in river area. And, correlation coefficient were investigated between odor
index and biological oxygen demand(BOD)and content of organic matter in sediments.

At the result of this study, mgjor odorous compounds in stream partly flowed sewage were sulfur compounds, such as
hydrogen sulfide, dimethyl sulfide and dimethyl disulfide, while major odorous compounds in the stream flowed industrial
effluent were d dehydes such as aceta dehyde, propional dehyde and butyraldehyde.

Odor index as like Odor Quotient and dilution factor were more related to river sediment pollution index(Organic matter

contents) than to water quality index(BOD).

Key words : odorous compounds, odor unit concentration, odor quotient, stream
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Fig. 1. Water quality monitoring network of the river in Busan
Metropolitan city.
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Table 1. NO. of civil complaints against odor in Busan Metropolitan city

Sinpy eong - Janrgim L ocal

The other
Sum Indutrial Area
- K - (Plating, Machinery, Car, etc.}
Leather Cplx. Dyeing Cplx.
Total 193 61 20 112
‘03 year 52 9 6 37
‘04 year 82 15 11 56
‘05 year 59 37 3 19

¢ Division of Environmental Conservation, 2005, 8,

Table 2. Citizen’s opinion on Odor in Busan (BIHE , 2005 September) @
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Table 3. BOD and Organic Matter Contents of major River in Busan(2005) 2

A& St e Sl A ] A oF 3.7 km, &
i) ikl B Eef gl &

s 1

Al 12

Organic Matter

River Sampling point BOD(mg/L} refererce
Content(%)
Mulge um 2.6 2.2
Nakdong Maeri — 2.1 Naticnal River
Gupo 2.3 1.1
Joyang Br. 7.4 3.4
Suy eong Yecnan Br. 6.1 1.9
Minrak Br. 3.8 10.7
Kwangmu Br. 16.2 —
Dong—cheon Beom4 Br. 20.7 7.9
Dongcheon Br. 7.8 11.4
Deacheon Hwamveong Br. 1.7 2.4
Deokcheon Deockcheon Br. 64.1 6.9
Hakjang Eomgung Br. 14.5 4.0
Gamjeon Pump Stat. — 10.2
Samrak Samrak Br. 17.2 —
Saneop Br. 20.5 —
Gamjeon Busan Concrete 215.3 19.5
Eomgung Br. 401.1 17.2
Jangrim Jangrim Br. 64.2 12,6
Chun Dongbaek Br. — 11.6
Woodong Woodong Br. — 40.6
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Fig. 4. Sampling Point of Dukcheon Br.

Fig. 6. Sampling Point of Busan concrete.
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Table 4. Characterstic of Sampling Sites

Fig. 7. Sampling Point of Eomgung Br.
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Stream Sampling Site

Characteristic of Characteristic of

Characteristic of Site

odor stream

Kwangmu Br.
Dong—cheon

irri ta nt

covered sewer

rotten egg partly flowed

Beom4 Br.

open waterway

No odor sewage

Deokcheon Deokcheon Br.

semi—coverd waterway

sewer odor

Gamjeon reservoir

dryed waterway

irritant sewer

partly flowed

Samrak sewerage and wasterwater of y
Samrak Br. spoil ed industrial effluent
butchery
Busan Concrete wasterwater of industiral area sewer and oil partly flowed

Gamjeon

Eomgung reservoir. wasterwater reservoir oil industrial effluent

partly flowed sewage

Jamrim Jangrim Br. Industrial Area sewer

(industrial area)
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Table 5. Sampling and Preconcentration method of odor compounds

odorous compound Sampling Method

Preconcentration

Analyzing method

Complex odor Suction Box

dilution factor

Ammonoia Absorption — UV detect
Sulfur compounds Suction Box Cryo concentration GC—MSD
Trimethylamine Absorption HeadSpace/SPME GC—NPD
Styrene Canister Cryo concentration GC—MSD
Aldehydes DNP H cartridge DNP H derivatives extraction HPLC-UV
Table 6. Analyzing methods of Odor Compounds
Concw)ggimd Method System Condition
Ammonia Indo}glI;Zenol ((:\E};yrlgl?)o UV detctor wavelength 640 nm
= Sample Vol. : 500 mL
Trap 1 » Flow rate : 60 mL/min
(Empty Trap) * Trapping : —10
7100 = Desorb : 20C(Preheat 20C )
Precon centerator Trap 2 * Trapping : =70
(Tenax Trap) * Desorb 1 180T
(Entech) » Cool down temp. : —180C
~ : = Injection temp : 80~90C
Cryofocusing Trap B
) ] = Desorb : 150T
Sulfur Cryotocusing = Injection time : 2 min
Comptnd Capillary Injector = Volatile Interface, 100TC
7 GCMethod « HP —1MS(30 m % 0.2 mm > 1.0 )
689 0N Column * Carrier gas : He 1.2 mL /min
= Split Ratio : 20:1
GC e Initial Temp. @ 30C (10 min)
(Agilent) = Ist Ramp : 5C /min
Oven Temperature = 1st Hold Temp. : 100T (1 min}
= 2nd Ramp : 15T /min
= Final Temp. : 2307C (3 min)
5973MSD Detector = MSD temp :2307T
(Agilent) * Sim mode (range 33—94)
SPME SPME Fiber 85 m Carboxen/PDMS
s | Adsorption Time 15 min
] HeadSpace upeleo) Desorption Time 3 min
Timethyl op Column HP -5 (60 m>0.35 mm %X 1.05 um)
) SPME . i
amine Vethod GCNPD Colucr)nn Flow 4%);8 r1(11L/n11n)
etho o ven 3 min
(HP 589011 Inlet Temp. 2507C (Splitless)
NPD Detector Temp. 280TC
DNPH - Column ODS(Cis) 4.6 mm x 250 mm
o HPLC Detector(Wavelength) UV Dector(360 nm)
Ald ehydes derivatives _ Solvent Gradient Acetonitrile/Water — 60/40 (v/v)
HPLC Method (Agilent 1100) Column Flow 1.0 mL/min
Injection Volume 20pL
= Sample Vol. : 500 mL
Trap 1 * Flow rate : 60 mL/min
(Empty Trap) = Trapping : —50C
7100 » Desorb : 20C (Preheat 20T )
Precon centemtor Trap 2 = Trapping : —90C
E A (Empty Trap) * Desorb : 180T
ntech) = Cool down temp. : —1807C
) ] o F - = Injection temp : 80~90T
Cryofocusing Cryofocusing Trap « Desorb : 150C
Styrene Capillary * Injection time : 2 min
GCMethod Injector = Volatile Interface, 100T
689 0N « HP —1MS(30 m * 0.2 mm < 1.0 um)
Column = Carrier gas : He 1.2 mL /min
GC = Split Ratio :15:1
(Agilent) = Initial Temp. : 80C (20 min)
Oven Temperature = Ist Ramp : 10T /min
» Final Temp. : 220C (10 min)
5973MSD Detector = MSD temp :2307T
(Agilent) = Sim mode (range 78,104}
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Fig. 8. Dilution factor of Complex odor at each site.
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Table 7. Concentration of odor compounds
Dilution concentration of compounds (ppm)
] ] Factor Sulfur Ald ehydes
River Site Season Amm Trimethy
Complex onia Mahyd  hydogn  dimetyl  dimehyl lamine acet propion buyr n-Valr i-Vakr Strene
odor maceptar  sulfide  suffide  dsulfide aldehwle aldehyde aldehyde aldehide aldehide
Kwangmu  Summer 37 054 N.D. 0042 N.D. N.D. N.D. 0016 0006 N.D. N.D. N.D. N.D.
Dong Br. Winter 25 002 N.D. 0010 N.D. N.D. N.D. 0020 0010 0004 0006 N.D. N.D.
—cheon Beom4 Summer 1 006 N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D.
Br. Winter 1 002 N.D. N.D. N.D. N.D. N.D. 0006 0004 0001 ND N.D. N.D.
Deok Deokcheon  Summer 21 018 N.D. 0018 0001 0009 ND 005% 0012 000 0001 N.D. N.D.
—choen Br. Winter 5 020 N.D. 006  N.D. 0001  N.D 0031 0018 0003 0001 N.D. N.D.
Gamjeon Summer 14 020 N.D. 002 N.D. 0.002 N.D. 0108 0005 0015 N.D. N.D. N.D.
Reservoir Winter 7 009 N.D. N.D. N.D. N.D. N.D. 0001 0001 0004 N.D. N.D. N.D.
Samak Summer 14 032 N.D. 0003 0008 0.004 N.D. 0045 002 001 N.D. N.D. N.D.
samakBr v 5 024 ND ND 0001 ND ND 002 0015 006 0001 ND  ND
Busan Summer 21 015 N.D. 0002 0007 0003 ND 0064 0077 0021 0001 N.D. 0012
o Concrete Winter 7 023 N.D. N.D. 0001 N.D. N.D. 00% 0021 0010 0001 N.D. N.D.
Gamjeon Eomgung  Summer 30 025 N.D. 0002 0002 0.002 N.D. 0055 0046 0019 002 N.D. 0025
Reservoir Winter 7 021 N.D. N.D. N.D. N.D. N.D. 0008 0006 0002 0001 N.D. N.D.
Summer 7 031 N.D. 000m N.D. N.D. 0001 000m 0014 0010 N.D. N.D. N.D.
Jamim  Jangim Br. ) _
Winter 5 016 N.D. N.D. 0001 N.D. N.D. 0028 0017 0004 0001 N.D. N.D.
Effluent Indugrial Area 20 2 0004 006 005 003 002 01 01 01 002 0006 08
Stand. the other Area 15 1 0002 002 001 0009 000 005 005 0029 00 0003 04
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Table 8. Odor Quotient(summer) and Threshold of each odor compound
Kwangmu Beom4 Deokcheon Gamjeon Samrak  Busan Eomgung Jangrim )
odor compound ) ) Threshold’
Br. Br. Br. Reservoir. Br. Concrete Reservoir. Br.

Ammonia 3.6 0.4 1.2 1.3 21 1.0 1.7 21 0.15
Methylmercaptan 0 0 0 0 0 0 0 0.00012
Hydogen sulfide 84.0 0 36.0 50.0 6.0 4.0 4.0 180 0.0005
Dimethyl sulfide 0 0 8.3 66.7 583 16.7 0 0.00012
Dimethyl disulfide 0 0 321 7.1 14.3 10.7 7.1 0 0.00028
Trimethy lamine 0 0 0 0 0 0 0 9.1 0.00011

Styrene 0 0 0 0 0 0.4 0.8 0 0.033
Acetaldehy de 10.7 0 37.3 72.0 30.0 42.7 36.7 9.3 0.0015
Propionalde hy de 4.0 0 8.0 3.3 17.3 51.3 30.7 6.7 0.0015
Butyraldehyde 0 0 25.0 46.9 34.4 65.6 59.4 0.00032
n—valeraldehyde 0 0 1.4 0 0 1.4 2.8 0.00071
i—valeraldehyde 0 0 0 0 0 0 0 0.00019
sum of Odor Quotient 102.3 0.4 149.4 180.7 170.8 2354 159.8 45.2
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Table 9. Comparison between odor index , water quality index and sediment pollution index

183

Dilution Factor

Organic Matter

River site season - Odor Quotient BOD(mg/L}
(Complex Odor) Content(%)
Summer 37 102.3 16.6 —
Kwangmu Br.
Winter 25 61.1 85 —
Dong—cheon
Summer 1 0.14 7.1 5.8
Beom4 Br.
Winter 1 9.3 11.5 -
Summer 21 149.4 12.8 136
Deok —choen Deokcheon Br. . o ) .
Winter 5 60.4 87.6 2.5
Summer 14 180.7 20.6 12.2
Gamjeon Reservoir
Winter 7 14.4 121 15.3
Samrak
Summer 14 170.8 27.9 -
Samrak Br. )
Winter 5 51.0 589 -
Summer 21 235.4 287 232
Busan Concrete ) - )
Winter 7 46.3 493.3 23.6
Gamjeon
Summer 30 159.8 54.9 20.1
Eomgung Reservoir
Winter 7 184 1479.9 31.0
Summer 7 45.2 21.6 15.0
Jangrim Jangrim Br. .
Winter 5 50.5 886 9.9

Table 10. The corelation coefficient between odor index , water and sediment pollution index

Summer Dilution Factor Odor Quotient BOD Organic Matter Content
Dilution Factor 1.000
Odor Quotient 0.754 1.000
BOD 0.773 0.463 1.000
Organic Matter Content 0.771 0.755 0.734 1.000
Winter Dilution Factor Odor Quotient BOD Organic Matter Content
Dilution Factor 1.000
Odor Quotient —0.780 1.000
BOD 0.511 —0.440 1.000
Organic Matter Content 0.836 —0.648 0.842 1.000
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