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1/5 and 1/10, and 20 wt% KMnO4/ALLOs were prepared by solvent evaporation

method. Catalytic activity of ethylene abatement over those samples were evaluated and compared under the conditions of
GHSV 1125 h', ethylene gas (ethylene 0.2%, air 99.8%, relative humidity 50%) at 30, 40, 60 and 120 C using a fixed-bed

reactor. KMnO4/SiO>-Al,O; was showed better performance than KMnO4/ALO; by 170~210% at 30, 40 C, and by

at 60, 150 C, respectively.
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Figure 1. Reaction scheme for total oxidation of ethylene[14].

Table 1. Preparation Parameters of Various Catalysts for Ethylene
Oxidation

Starting materials Ss:gée Si/Al Dryilzgc;emp ’ Coﬁlzo(‘:%)
NaAlO, + NaySiOs SAF 1:5 110 19
NaAlO, + NaySiOs SAT 1:10 110 18

Na,AlO; Al 0:1 30 20
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Figure 2. Experimental apparatus for measuring catalytic activity dur-

ing abatement of ethylene[15].
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Figure 3. X-ray diffraction patterns of (a) SA: (silica-alumina, Si/Al

= 1:5), (b) 19 wt% SAF (KMnOysilica-alumina, Si/Al = 1:5) before
oxidation of ethylene and (c) 19 wt% SAF (KMnOy/silica-alumina,
Si/Al = 1:5) after oxidation of ethylene.
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Figure 4. Comparative breakthrough time of ethylene over SA, (Si/Al
= 0:1), SA¢2 (SI/Al = 1:5) and SA¢; (Si/Al = 1:10) in the presence
of water.
Time : 100% conversion of ethylene adsorbed by catalyst.

Reaction conditions: ethylene 0.2% in air balance, flow rate = 10 cc/min,
GHSV = 1125 h™, relative humidity 50%.
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Table 2. Evaluation Results of Ethylene Oxidation Over Al, SAT and
SAF under Four Different Temperatures

Sample t () Qc, 7 Mn e [/
Al 6.0 69 160 151
SAT 30 9.5 122 255 398
SAF 9.7 118 260 409
Al 5.8 67 155 143
SAT 40 9.1 117 244 367
SAF 10.2 123 272 447
Al 6.0 69 160 152
SAT 60 8.4 108 226 313
SAF 7.6 93 205 253
Al 4.5 52 121 87
SAT 150 5.5 71 149 136
SAF 5.8 70 154 143

*The KMnO, utility efficiency, it can be calculated as follows: according
to the reaction equation: C;Hs + 4MnOs~ + 4H' = 2CO, + 4MnO, +
4H,0. One mole ethylene can react with four moles of KMnOs, so, 1 g
of KMnO, can adsorb 44.37 mg/g of ethylene by oxidation. The ethylene
adsorption quantity divided by KMnO, content, further divided by 44.37
can educe the KMnO, utility efficiency.

7Mn : KMnOy utility efficiency.
Qc, : Ethylene amount (mg) oxidized by 1 g of KMnOu/silica-alumina

[mg/g].
% : Integrated evaluation factor of KMnO, utility efficiency.
e . Ethylene quantities” proportion between KMnOy/silica-alumina

made in this work and the commercialized scatalyst.

Reaction conditions: ethylene 0.2% in air balance, flow rate = 10 cc/
min, GHSV = 1,125 h', relative humidity 50%.
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Figure 5. Comparative integrated evaluation factor of KMnOy utility
efficiency over A1 (KMnOy/alumina, Si/Al = 0:1), SAF (KMnOy/silica-
alumina, Si/Al = 1:5) and SAT (KMnOy/silica-alumina, Si/Al = 1:10)
at various temperature.

Reaction conditions: ethylene 0.2 mol% in air balance, flow rate = 10 cc/
min, GHSV = 1,125 h”, relative humidity 50%.
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