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Reviews on Adsorption and Catalyst Technology for
Removal of Hazardous Substances from Semiconductor Process
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ABSTRACT: This paper investigated catalytic and adsorption equations among the technologies for removing hazardous
substances generated in the semiconductor process. As the semiconductor industry develops, harmful substances used
and discharged in the semiconductor process are also increasing. Hazardous substances adversely affect the global environment
in terms of atmospheric and water quality. As regulations on the emission of harmful substances are strengthened in
the 21st century, it is expected that there will be limitations in industrial development in the future. Therefore, technology
for removing harmful substances generated in semiconductor processes is essential. In this paper, the goal is to remove
PFCs, which are harmful substances, through adsorption technology and catalyst technology. Descriptions from the

semiconductor process to the technology in which harmful substances generated are removed were summarized.
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Table 1. Types of Hazardous Substances Emitted by the Process and Thermal Decomposition Temperature
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Classification Process Type Molecular Weight GWP decompoiition temp. Lifetime
(g/mol) CO,=1 (C) (yr)

CF4 88.005 5,700 900 50,000

GFs 138.01 11,900 1000 10,000

PFCs Etching GsFs 188.02 8,600 1000 2,600

Cleaning GoF, 100.016 - - 10,000
C4Fio 238.028 8,600 - -

C,Fs 200.031 - - 3,200
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Table 2. Comparison of PFCs Removal Process"

Plasma decomposition type

Fuel-burn(Heat) type

Adsorption type Catalyst type

-Low thermal conductivity

Advantage -Easy to operate equipment -Proven technology

-Relatively efficient

-Less production of NOx
-Low energy costs
-Operating temperature
below 900C

-No emissions
-Simple equipment due to
low temperature

-Hard to handle large -High risk of fire
Weakness  capacity -Secondary by
-Requires high energy

product generation

-Hard to handle
- Costs incurred due to large capacity
periodical placement -Secondary pollutant
generation(HF)
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5A, Zeolite 13X & AAe mjobsin %o 20 to 40mesh, Zeolite 5A, Zeolite 13X2] F&52%
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Table 3. Langmuir Isotherm Parameters and Heats of
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Adsorption
: - 5 AR FWEE e Aelol A sehEE RRe
[mol/K™g] [k/Pa] kJ/mol] 37138 A"l A ALgshE AEA 7] St
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Table 4. Purpose of Adsorbent
Adsorbent Purpose Ref
Activated carbon Solvent recovery, Odor removal, Gas purification 7
Alumina Drying of gases, air and liquids 9
Bauxite Removal of oil during petroleum refining, Drying of gas and solution 10
Bone char Bleaching of sugar 11
Decoloring carbon Removal of oils, pigments, oils and waxes, Decolorization of beverages 12
Fuller's earth Refining of lubricant, fat, and wax 13
Magnesia Petrol and refining solvent 14
Silica gel Removal of impurities from caustic soda, drying and purification of gas 15
Strontium sulfate Removal of iron from caustic soda solution 16
Table 5. Physical Properties of the Adsorbents
Adsorbents BET surface area Total pore volime Mean pore size Solid density
[m’/g] [em’g] Al [g/em]
zeolite 13X 8 to 12 mesh 670.4 0.242 5.1 2.106
zeolite 5A 40 to 60 mesh 552.0 0.199 5.1 2.141
activated C 40 to 60 mesh 633.1 0.231 5.9 1.993
activated C 12 to 20 mesh 549.1 0.200 5.9 2.114
silica gel 30 to 60 mesh 583.7 0.215 6.5 2.021
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