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ABSTRACT

The Environmental Protection Administration of Taiwan will soon enforce
the ”Opto-Electronic Manufacturers’ Air Pollution Control and Emission Standard”. The
VOCs emission quantity is thus expected to be controlled with special focuses on the next
generation of TFT-LCD manufacturers. One of the most popular VOCs treatment
equipments for the next generation of TFT-LCD manufacture fab is the thermal swing
adsorber of honeycomb zeolite rotor with thermal oxidizer. However limited information is
available on the thermal swing adsorber of honeycomb zeolite rotor in the literature. This
study intends to provide experimental data and discuss the performance of the thermal swing
adsorber of honeycomb zeolite rotor for the VOCs exhaust laden air that simulated the
emission characteristics of an opto-electronic manufacturer’s fab. The results showed that the
affinity of the high boiling point VOCs such as PGME and PGMEA on the zeolite adsorber
is much larger than that of the low boiling point VOCs such as IPA and acetone. Under
proper operation conditions of reducing the superficial velocity and the concentrate ratio,
and increasing the desorption temperature or the thickness of the adsorber, the THC removal

efficiency can be well above 90% and thus meet the promulgating regulation.

Keywords : TFT-LCD optoelectronic manufacture, Air pollution, Honeycomb zeolite rotor,

VOCs.
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22 REY L AlECRER 2 @ (R HLZR-3) 2 A A 1L

Rotor Diameter (mm) 320 BET Surface Area (m’/g) 241

Mass Fraction of Zeolite in
Depth of the Rotor (mm) 400 30~40
Matrix (%)

Zone Area Ratio
Bulk Density (kg/m’) 250 10:1:1
(Process/Regeneration/Cooling)
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[PA Freundlich adsorption isotherm curve

0.25

0.20 r &

0.15

(kg/kg of rotor)

0.10 f 0=k C, "

g

0.05 f k=19.275; n=3.169

= e i

0.00
0 500 1000 1500 2000

[PA» ;i ik B (Cy=ppmv)

B 2a 1 Freundlich & B =% 425838 77 7 @ h#  5q [PA chde o' £ 4 7%
5 MR =2 n/s

PGMEA Freundlich adsorption i1sotherm curve
0.35
o
2 0.30
2
= 0.25 o
£0.20 |
P
= 0.15 | ge=k C¢*"
S
F0.10
R k=78.109; n=5.731
& 0.05
H
0.00
0 500 1000 1500 2000
PGMEA » 7% 3k & (Cy=ppmv)

B 2b 12 Freundlich % 8 &' > 425V 38 77 7 & #5# & ' PGMEA eée fos g £ & 47 8
5 MR =2 n/s

16



ot £ & (MTZ, cm)
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PGMEA only
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Rotor depth: 400mm

Processing inlet air: 25°C/50%RH

Superficial velocity: 1.5 m/s
Concentration times: 8 times

Process inlet VOCs compounds:
Acetone: 15 %/ IPA: 50%
PGMEA: 15% / PGME: 20 %
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