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Study on the Development of Odor Management System
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Abstract

This study was carried out to establish the inventory about odor emission source in Busan and finger print obtained by
GC/MSD to follow up odor source. The odor management system consists of odor source inventory, analysis of odor
chemicals, and finger print matching parts. Odor source is placed on many different sites in Busan, and major odor emissions
were concentrated around industrial complex. Odor sources are classified to 5 of petrochemical industry, 3 of painting, 1 of
timber, 3 of food waste treatment, and 1 of feedstuff etc. The result showed that each odor source had unique chemicals for
different samples. Thus, this result could be adapted to finger print methods to distinguish main material among odor sources.
To reduce high odor concentration, it is necessary to construct more inventory of the odor source and finger print of odor
material. To understand highly odor episode at Jang-Nim area, we investigated the meteorological factors and odor materials
from January 2006 to October 2007. The results showed that hydrogen sulfide concentration was high during night and early
morning, Toluene concentrations was peak about 10 A.M. However, ammonia concentrations had uniform pattern through
weeks. This result was guessed to reflect the characteristic of odor sources and automobiles. Therefore, it is necessary to
manage the odor source and to reduce the odor impact and trace odor material to its source.
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Table 1. Odor emission source objet of study

Classification

Total : 21

Feed
Chemical factory
Waste dispo sal
Incineration
Metal manufacture
Non—metalic mineral
Textile manufacture
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Table 2. Inventory table of odor emission source
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Fig. 1. Gas chromatograph (Agilent 6§90N-5973MSD).
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Table 3. Analytical conditions of preconcentration and GC/MSD
Step Conditions
- Sample Vol. : 50~500m¢
- Flow rate : 60m¢/min
T 1
rap 1 Empty) - Trapping : —10C
- Desorb : 20C (Preheat 207C)
7100 - Trapping : —70C

Trap 2 (Tenax)
Preconcentrator

- Desorb : 180C

Cryofocusing Trap

- Cool down temp. : —150C
- Injection temp : 80~90TC
- Desorb : 180T

- Injection time : 3min

Injector - Volatile Interface, 100
Col - HP=1MS(30m X 0.2mm X 1.0zm)
olumn
- Carrier gas : He 1.0m¢ /min
- Initial Temp. : 30°C(10min)
6890N GC - 1st Ramp : 5C/min
Oven Temp. - 1st Hold Temp. : 100C (Imin)
- 2nd Ramp : 15T /min
- Final Temp. : 230C (3min)
- MSD temp : 230C
5973MSD Detector - EM Volts : 1618
- Scan mode (range 30—400)
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Table 4. Continue odor and VOCs monitoring system.
ltem Pre —treatment Analyzer /Detector|  Analyzer—model | No. item | Analyss time(mh)
Sul phur Electric cryogenic cooling GC/PFPD SPIS-TD 3000 4 30
Odor Ammonia/Amine HEDS (High Efficiency IC PAS—-100UA 2 30
Aldehy de Diffusion Scrubber) HPLC/UV PAS-100CAM 5 30
Tolune, Stylene, Xylene Electric crvo aenic
PLOT o8 GC/FID SPIS—-TD 3000 56 50
\Ve® BP1 cooling
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Table. 5 Conditions for sulphur compounds using continue odor and VOCs monitoring system.
GC Conditions PFPD Conditions TD Conditions
Column BP1, 50m X 0.32m X 5m | Detector temp. 250C Sampling flow(Adso rption) 50m¢ /min
Column flow 1.2m¢/min Flow ra te (n/min) Air=10.7 Sampling temp. (Adsorption) -307C
Initial temp. 40C oW rateme/mi H2=11.0 Desorption temp. 100C
Final temp. 200C Carrier gas He (13 8psi) Desorption time 2min
Initial time 5min sampling time : 20min Desorption flow 5mé /min
Final time 5min (volume : 1L)
Ramp rate 15C/min analysis time @ 21min
Table. 6 Conditions for VOCs using continue odor and VOCs monitoring system.
GC Conditions FID Conditions TD Conditions
Column BP1, 50m X 0.32mm X 5m e ) ) )
(DwalColunn) PLOT, 50m X 0.32mm X 5 Detector temp. 250C Sampling flow (Adsorption) | 50ml/min
Column flow 2.0ml/min Flow rate (mt/min) Air=300 m¢/min | Sampling temp (Adsorption) -20C
[nitial temp. 45C H2=30.0 m¢/min Desorption temp. 300C
Final temp. 200°C Carrier gas He (18.8psi) Desorption time 15min
Initial time 15min sampling time : 20min Desorption flow 20m¢/min
Final time 5min (volume : 1L) Split Ratio 10:1
Ramp rate 4C/min analysis time : 57.8min
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Fig. 2. Spatial distributions of odor sources in Busan ; (a) Oil
station, (b) Manufactures, (c¢) Shipping, (d) Oil reservoir,
(e) Solvent_paint
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Fig. 3. Retention time of odor materials by using GC/MSD Fig. 4.Z score of abundance for odor materials by using
GC/MSD
Table 7. GIS-based Database of odor sources
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Fig. 6. Temporal variation of H2S, NH3 and Toluene at Jang-
Nim ; (a) H2S, (b) NH3 and (c) Toluene
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Fig. 7. Variation of wind direction and wind speed at Jang-Nim
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Fig. 9. Maps of isopleth for odor around Jang_Nim
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