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Abstract

The obhjective of this study was to depict the kinetic behavior of the platinum catalyst for
the deep oxidation of VOCs and their mixture. The oxXidation characteristics of VOCs, which
were benzene, toluene, and styrene, was studied on a 05% Pt/y -AlOs: catalyst. The
reactivity increases in order benzene > toluene > styrene. In mixtures, remarkable effects on
reaction rate and selectivity have been evident ; the strongest inhibiting effect was shown by
styrene and increases in a reverse order with respect to that of reactivity. The reaction model
reveals that there is a competition between the two reactants for the oxidized catalyst. Thus,
the nontoxic catalytic oxidation process was suggested as the new VOCs control technology.
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Fig. 1. Catalytic oxidation apparatus of gaseous aromatic soivents.

KOREAN 1. SANITATION Vol. 15, No 3, 2000



w0 ol NS
| D=

1. Alop 2 v

Ao Zrjge £254S Yot A
benzene, toluene, styrene (special grade, Duksan
Pure Chemical Co)& AH&3M%led, FHug:s
05% Pt/y -Al:O; Zvl(Engelhard Co)& AH&-8}
ek AHgd Zule BET ¥EdHo| 864m7/ge)
2, Fde9| 100~200m =719 ARE Ze Eu¥
el ZulE AREH T

2. 239y

VOCse &nj4rsl Rai3A T Fig. 1ol4 uEt
W wle} o] AAEEed, 05% Pry -ALD; &
e Algstd Zejasl IS FAstArh s
7] ®u7} 7068 cme) tubular fixed bed reactor
ez dAsEgen Zdo 4L 10gez Y
o}t VOCse dg718 EFAA vz ddAz2
o wkg enz7e 160~-350Te w2 dAT
A FAAZ

EF VOCs® 7 ERE dol?] S o4 ¥
A VOCs® £¥ = 20ppmvE TS, zZ}
VOCse] E3H] &5 o]AEA A% FoH2 3¢
1, 101, 1:308 @slAA Fojutsts F590
PRAREPEEE 10600 h ' 2 stden], MFALL
0.34 seco] o},

m. Zd3 A af

1. VOCs9] Zufj4tst AA 54

Fig. 2= 180ppmve] Fd%EelA Rb&2xd
a2 2} VOCse] fhxiabsl d@kgolrh Zoje] 4
2 10ge AHeE9 R, HFEVEEE 10600 hr,
A FA S 034 secolt), W=7t FIHEH ot
2t 7} VOCsES ol ibstebast B2 348 o
ol & APHE AL 4 F AU, benzened]
A$7t Rggo] A gk VOCsd Fi7d W
&9 37|E benzene > toluene > styrened] £ol%
t}. ol gt AFGY o= WEHF meld AFgd
Ao oel & szl dA(total  dissociation

#4452 A15A 3%(2000)

energy)7t ThE7] WEolth Toluene®] 74 W&
£ male] AP d=GV(-CHa 9 iz
(dissociation energy, 4Hpe)7b 389 kJ/mol¢l wt&
styrene?] 74 W]27)(-CH=CH:)2] o|Fd&e] 3|
215 = 682kY/molel W=7t Baate®, whabA
Z #oldx|e] =7)3= styrene > toluene > ben-
zene®] =0 AxA ok olgl g el
ogaro g ghdarsl Agse AV|VE dAHE AL
Z Aladg

100

80 -

60 -

40

Deep Conversion [%]

—&— Benzene
—&— Toluene
—&— Styrene

1 1 ! | ! b | 1
150 175 200 225 250 275 300 325 350 373

Temperature [°C]

Fig. 2. Deep conversion of aromatic solvents
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Fig. 3. Deep concentration of benzene and
toluene mixture as a function of
temperature and inlet concentration.
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Fig. 4. Deep concentration of benzene and
styrene mixture as a function of
temperature and inlet concentration.
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Fig. 5. Deep concentration of styrene and
toluene mixture as a function of
temnperature and inlet concentration.
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