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Photocatalytic Degradation of Acetaldehyde and MEK using Batch
Type Photo-Reactor

Wang Seog Cha'

'Department of Environmental Engineering, Kunsan National University
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Abstract The kinetics of photocatalytic degradation of gaseous acetaldehyde and methylethylketone(MEK) were
studied by the batch scale of photo-reactor. Variable parameters were initial concentration of acetaldehyde and
MEK, water vapor content, and temperature. The photocatalytic degradation rate was increased with increasing
concentration of acetaldehyde and MEK, but maintained gentle increase beyond a certain concentration. The
Langmuir-Hinselwood model was successfully applied to correlate experimental data. Water vapor inhibited the
degradation reaction of acetaldehyde and MEK. The optimum reaction temperature was 45T for acetaldehyde
and MEK.
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[Fig. 1] Schematic diagram of bath photocatalytic reactor.
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[Fig. 2] Photocatalytic degradation of each VOC according
to initial concentration((a) MEK, (b) Acetaldehyde
; UV source: germicidal (254nm) lamp
temperature: 45C).

i1
2
o
i3
oX
do
N
Lo

ol

o] wralsl
12718 HEA| 27N AE] B s|e] 27
58 5ol 2 AFL wAE ol it FFe &
RIS ZAF817] S8 Fig. 20] ARE AMgste] 7t 5.
A9 2SS ES T3 T 275w 2 27
4o wslge Fig 30] Uit
oEdstol =l MEK 53] A Gelolis 3
iz Z7lo] meh 27|He s B8 S/l o
B ol4ke] T AdolM FeBET) Frlelo]
5 27Nkg4Ee) 271 onkel Z7lHeE Moz
olrt.
ol B4 BLgo] Aojupr] SlslA B
Za), Ao)4, WAV A oR Hslolol sjn]
B olite] A S7ISRES Bel7]7] sl
B0 o EF Z7lstolof sht BEuuIS o]
Zaf oFe] Z7tel FAF ZAIRE W] B4
Zol2] ML |Rel N ©A) HojTE A E &
=70) 27} Gz Fujore Z71A17]7] wjEolch
[6]. 27)%20] wHe 27wzl tiat old w4

o

ol Al =l

N
2 Y

£ ox ox [ ue J
o
o
Lv
==

ol)il

SollA Fig. 33 2 FE5 ©]F = UAAS Langmuir-

Hinselwood A 4]o|c}.

[
n

@

9
£
.

-
n

-
Y

Fd
n

© Experimental data
— L-H model

Initial reaction rate, r, (< 10° mol m min’

o4
>

0 1 2 3 4 5
Initial MEK concentration (x 102 mol m®

-
b

=
By

=
%

2}
&

=
=

ol
&

@ Experimental data
— L-Hmodel

Initial reaction rate, r, (* 10° mol m*min'!

=
=

0 1 2 3 4
Initial Acetaldehyde concentration (x 102 mol m?

Initial reaction rate versus initial VOCs
concentration((a) MEK, (b) acetaldehyde ; UV
source: germicidal (254nm) lamp, temperature:
450).

[Fig. 3]

Langmuir-Hinselwood 7414191 4)(1)& AM-3}] 1y
o} Co'2) e T3 F o] linear plotl®] Fig. 47} ¢
oAk,

5 ® MEK
¥ Acetaldehyde

Lirg (* 102 min m® mol?)
w

0 S0 100 150 200 250 300
Lie, (m® mol?

[Fig. 4] Langmuir-Hinshelwood plots of the reciprocal of
the initial reaction rate versus the reciprocal of
the initial VOCs concentration.
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[Table 1] Langmuir-Hinselwood parameters obtained in
the photocatalytic degradation of each VOCs
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[Fig. 5] The effect of water vapor concentration on the
photocatalytic degradation rate of each VOC((a)
MEK(Co = 1.797x10° mol m>), (b) acetaldehyde
(Co = 1.747x107 mol m’s) ; UV source: germicidal
(254nm) lamp, temperature: 45C).
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