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Abstract — A foundry makes various machinery parts made by iron. For manufacturing machinery parts, they usually
uses wooden mold with molding sand and pour the molten iron into wooden mold through inlet. A foundry have many
processes including Furan process, In Furan process workers prepares a wooden mold in the molding sand. So they fixes
wooden mold in sand housing and then they fill the molding sand in the sand housing. Molding sand should be sticky
enough to sustain the shape of wooden mold, so several materials are needed to prepare the suitable molding sand. The
first step of Furan process is making the molding sand with molding sand and Voltaic Organic Compounds (VOC) and
the second step of Furan process is pour the molding sand into the wooden molding housing. This two step of process
generated noxious VOC and various size of dust. So the process is very dirty and dangerous one. Because of these,
Workers frequently shrink out of the plant. The company related with foundry usually faced on the difficult situation for
engagement and always have shortage of hiring problem. Through this study, we developed a system which removes
toxic VOC and dust simultaneously. We design and construct real system and install it at real plant. Before setting up
this system, the working surroundings VOC (for formaldehyde) 15 ppm and Dust(for PM,) 8,000 pg/m>. After setting
up this system, working surroundings is improved by VOC (for formaldehyde) 0 ppm, Dust(for PM, ) 4 pg/m>, and the
work evasion factor is removed. So we contribute to solve hiring problem of this company and increasing the produc-
tivity also.
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Table 1. Modification of ambient air standard by year <Dust generated by a foundry> (unit: pm/m?)
~1993.12. 31 1994.1.1~2000.8.1 2000. 8. 1~ Measurement
TSP Yearly average: 150 pg/m’ 150 pg/m’ Deletion {3 ray absorption
Daily average: 300 pg/m> 300 pug/m? Deletion B ray absorption
PM 10 Yearly average: 150 pg/m’ 80 pg/m’ 70 pg/m’ {3 ray absorption
Daily average: 300 pg/m> 150 ug/m? 150 pg/m® B ray absorption

TSP: Total Suspended Particle, PM,: Dust below diameter 10 um

Table 2. An Emission standard of particle according to Environmental laws

Permissible standard(mg/m?)

Facility Standard (~1998.12.31) (1999. 1. 1~)
Facility using liquid fuel More than 6000 m*/h 150 100
Less than 6000 m*h 200 150
Facility using solid fuel More than 6000 m*/h 150 50
Less than 6000 m*h 200 100
Facility dealing with a metal Arc furnace, Induction furnace 20 20
Melting furnace, Cupola 50 50
Sintering furnace 70 70
Heating furnace 100 100
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Table 3. The Merits and defaults of a treatment technology for VOC

Strength Weakness
Heat Incinerator - Widespread Technology - The maximum VOC concentration of catalyst incineration is under 10,000 ppm
Catalyst Incinerator - Able to use the existing boiler or Incinerator - Decreasing efficiency in case of changing the concentration of VOC
Flame phlogiston ~ Complete destruction of VOC - Require the second equipment in case of generating by-products

- Suitable for treating a mixing VOC - Unsuitable for treating a material including sulfur of nitrogen
Adsorption - Simple operation - Generate the secondary pollutant

- Able to treat a mixing VOC - Increasing cost in high concentration

- Able to recollect VOC - Increasing a supply of absorbent In the use of an aplastic absorbent
Absorption - Low-priced installation and treatment - After design an absorption tower, unable to change a composition of VOC

- The effective method in case of selecting the suitable solvent - Increasing cost because of an chemical addictive

- Impossible to treat for heterogeneous VOC

Condensation - There is no by-product excepting Liquid VOC - re-boiling VOC to prevent freezing in the condenser

- Simple operation - Unable to use under 3,000 ppm

- There is no restrictions as to the feasible range of VOC - Unable to use under saturation concentration in a condensing point
Biological Treatment - The most effective method of treating VOC under 20 ppm - Decreasing tradability in the influx of an excess VOC

- Small size - Lack of a accumulated data

- Low-priced installation and treatment

Table 4. Comparison of a treatment technology for VOC

Permitted limit (unit: scfim) Treatable VOC

Thermal oxidation without heat recovery (1-20,000) Thermal oxidation: Aliphatic HC, Aromatic HC, Halogen HC, Alcohols, etc. Ketones, etc
Thermal oxidation with heat recovery (20,000-1,000,000)

Catalytic oxidation (1-1,000,000) Catalytic oxidation: Aliphatic HC, Aromatic HC, Alcohols , etc., Ketones, etc

Adsorption (200-1,000,000) Adsorption: Aliphatic HC, Aromatic HC, Halogen HC, Alcohols, etc. Ketones, etc
Absorption (1,000-1,000,000) Absorption: Alcohols, etc. Ketones, etc

Condensation (1-2,000) Condensation : Aliphatic HC, Aromatic HC, Alcohols, etc. Ketones, etc

Bio-filtration (1-1,000,000) Bio-filtration : Aliphatic HC, Aromatic HC, Alcohols, etc. Ketones, etc

Membrane Technology (1-150) Membrane : Aliphatic HC, Aromatic HC, Halogen HC Alcohols, etc., Ketones, etc.

UV oxidation (2,000-250,000) UV oxidation : Aliphatic HC, Aromatic HC, Halogen HC , Alcohols, etc., Ketones, etc
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Table 5. The properties of dust collector

Equipment Mechanism Shape Separable Size(um) AP(Pa)  Max Temp.(°C)
Surface Dust collector ~ Gravity sedimentor Gravity Plane >20 150> 1,000
Centrifugal sedimentor ~ Centrifugal force Cylindrical plane >10 2,000> 1,000
Electric precipitator Electrostatic force Plane/Cylindrical plane >0.02 300> 1,000
Crash dust collector Inertial force Plane >1.0 500> 1,000
Target Dust collector Membrane filter Inertia/Diffusion/Blocking  Fiber/Particle >0.1~0.01 3,000> 250
Bag house Direct Blocking Fiber >0.01 2,000> 250
Ceramic filter Direct Blocking Particle >0.01 10,000> 1000
Cleaning dust collector  Inertia/Diffusion/Blocking ~ Waterdrop >0. 20,000> -
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Fig. 9. The example of hood system desired for installing in the field.

120

120

| T

Fig. 10. The schematic diagram of flow mixer’s hood.
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Fig. 11. The total emission amount of an absorbent 1 g for alcohols.
Total Emission Amount(pl): X[S min % 100 mV/min x Concentration
(ppm) X 1000 pl/ml]
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Fig. 12. The total emission amount of an absorbent 1 g for formalde-
hyde. Total Emission Amount(ul): X[S min x 100 ml/min X
Concentration(ppm) x 1000 pl/ml]|.

Table 6. The treatment amount and economic efficiency of absorbents

Absorbent Quantity Price Total
Activated carbon 3.5~4 /g inexpensive good
Zeolite NaX 4.5~5 expensive moderate
y-Alumina 2~2.5 expensive bad
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Fig. 13. The desorbed amount of absorbent according to temperature.
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Fig. 14. The schematic diagram of absorption tower.
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Fig. 15. Comparison of work surroundings for Flow Mixer’s Process.
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Fig. 16. The picture of system for removing simultaneously dust and
VOC.
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Fig. 17. After setting up a system, the result of measurement for PM,,
and TSP.
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