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Abstract—Regeneration of an industrial incineration catalyst was studied with respect to the changes in
catalyst characteristics and the recovery of incineration activity. The incineration catalyst was characterized
as platinum dispersed on cordierite support, and catalyst deactivation was due to the deposition of foulants
as well as sulfur impurities, The ex-situ, liquid-environment regeneration procedures consisting of cleaning
in alkaline solution followed by neutralization in acid solution resulted in not only removal of foulants and
sulfur species from the deactivated catalyst, but alteration of pore structure of the catalyst support. The
activity of regenerated catalyst, measured by means of CO oxidation reaction, depended on the regeneration
conditions. The increases in concentration and temperature of alkaline cleaning solution as well as cleaning
time brought about the increase in the incineration activity of regenerated catalyst.
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Fig. 1. Schematic diagram of catalyst regeneration.
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Fig. 2. Schematic diagram of catalyst loading in the U-
shaped tubular reactor.
CA: Diluted Catalyst Loading(60-80 mesh), QP:
Quartz Powder(20-40 mesh), QW: Quartz Wool,
TC: Thermocouple
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Fig. 3. Schematic diagram of catalytic reaction system.
1. Line regulater 10. 3-Way ball valve

2, 3. Filter 11. Pressure controller
4. Mass flow 12. Soap bubble flowmeter
controller 13. Automatic stop watch
5. On-off valve 14. Reactor
6. Rotameter 15. Electric furance
7. 6-port sampling 16. Thermometer
valve 17. Temperature controller
8. Check valve 18. Gas chromatograph
9. Gas mixer 19. Recorder

Table 1. Identification of catalyst support material by ICP

analysis

Element Catalyst support Cordierite
Mg 7.5 wt% 8.3 wt%
Al 194 wt% 18.3 wt%
Si 24.0 wt% 24.0 wt%
Fe 0.6 wt% -
Ti 04 wt% -
0 Balance Balance
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Table 2. Comparison of catalyst properties before and af-
ter regeneration

Catalyst Before After
property regeneration regeneration
Sp. surface area 6.7 m¥/g 6.3 m*/g
Total pore volume 0.025 cc/g 0.018 cc/g
Avg. pore diameter 150 A 1104
Platinum content 0.19 wt% 0.18 wt%
Sulfur content >5 wt% <0.02 wt%
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Fig. 4. Identification of catalyst support material by powder XRD.
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Fig. 5. EDS spectral evidence for sulfur removal from catalyst surface by regeneration.
(a) used catalyst(not regenerated), (b) used catalyst(oxidized in 100 ml/min oxygen at 400C for 1hr), (c) re-

generated catalyst
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Fig. 6. Thermogravimetric analysis of used Pt/cordierite
catalyst in oxygen flow.
(The decrease of catalyst weight below 150C was
attributed to the loss of moisture.)
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Fig. 7. Sulfur removal of used Pt/cordierite catalyst by
temperature-programmed reaction in oxygen flow.
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Fig. 8. Thermogravimetric analysis of used Pt/cordierite
catalyst in hydrogen flow.
(The decrease of catalyst weight below 150C was
attributed to the loss of moisture.)
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Table 3. Regeneration conditions and pretreatments before CO oxidation for various catalyst samples

Catalyst Regeneration condition Pretreatment before CO oxidation
sample
A-1) not regenerated 0O, 60 ml/min @300C, 30 min;
(He 180 ml/min+CO 10 ml/min) @300C, 10 min
(A-2) not regenerated 0O; 100 ml/min @400C, 1 hr;
(He 180 ml/min+CO 10 ml/min) @400C, 20 min
(B-1) KOH 10% sol'n @50C, 6 hrs; identical to those for (A-1) catalyst
Oxalic/Acetic Acids 3% sol'n @50C, 6 hrs
(B-2) KOH 10% sol'n @75C, 2 hrs; same as above
Oxalic/Acetic Acids 3% sol'n @50C, 6 hrs
B-3) KOH 20% sol'n @50C, 6 hrs; same as above
Oxalic/Acetic Acids 3% sol'n @50C, 6 hrs
(B-4) KOH 20% sol'n @50, 12 hrs; same as above
Oxalic/Acetic Acids 3% sol'n @507, 6 hrs
100 100 a
%0 | \A
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Qo
E 5 70t § ol O\ghé
] o 40}
B:U 50 | e A —- A (B-1)catalyst
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0 1 \t\.}%m Fig. 10. CO oxidation activity of used Pt/cordierite cata-
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Fig. 9. Sulfur removal of used Pt/cordierite catalyst by
temperature-programmed reaction in hydrogen
flow.
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Fig. 11. CO oxidation activity of regenerated Pt/cordierite
catalysts.

(composition of reactant gas: CO 2%-0, 16%- He
82%)
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