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ABSTRACT, A catalytic conversion of carbon monoxide has been studied in a coal combustion

system. Three different catalysts were prepared by impregnating 0.2% platinum on three different

types of supports, y-Al,O; pellets, ceramic foam and honeycomb. These catalysts have shown an

excellent initial activities in the coal combustion system, but they were repidly deactivated in

repeated uses. Among these catalysts ceramic foam has shown to be better than others both in

activities and durabilities. The main cause of deactivation seems to be ascribed to poisoning by

zinc metal and sulfur compounds andto decrease in platinum surface area by sintering.
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Table 1. Comparison of coal burning and automobile
systems

Coal Automobhile
Potlutants CO(0.2~5%) CO (2~5%)
S0200. 1~0.1%) | HC (0.1~1%)
H:S(1~10ppm)  |NO.(0. 1~0.5%)
Exhaust natural convection | forced flow
Linear flow rate2~5MPH 30~60MPH
Qperating temp. [ambient temp. ambient temp.
& ~1000°C ~800°C
Warm-up time [dhr 3~5min
Catalyst poison [S, Pb, Zn, etc Pb, P
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Fig.1 A schematic diagram of coal combustion and
evaluation system. 1.pressurized air 2, filter 3. regul-
ator 4. rotameter 5.secondary air 6. primary air 7. coal
burner 8.coal 9.catalytic bed 10.cthermocouple 11.
exhaust 12.air pu mp 18.sampling hbottle 14. GC.
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Fig.2. CO concentrations depending on coal combus-

tion progress without catalyst bed by “a” method(—)
and “b” methed (---).
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Fig.3. Results of coal combustions with repeated use

of a catalyst bed containing 250g of 0.2% Pt on -

AlOj pellets: (---), intial; {-—-), 2nd: (-«-+-),

3rd; (—), Tth cycle.
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Fig.4. Results of coal combustions with repeated use
of a 360g ceramic foam catalyst containing 0.2% Pt:
(-»), initial; (---), 2nd; (----- Y, 3rd; (=), Tth
cycle.
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Fig.5. Results of coal combustions with repeated use
of a 550g honeycomb catalyst containing 0.2% Pt:
(-++), initial; (---), 2nd cycle.
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Table 2. Elements found in coal exhaust condensates (mg/briquette)

Insolubles Solubles
Si(24.7), Pb(5.6), Al(1. 1), Na(0.9) Al@4.3), Zn(2.3), Si(1. 0
Zn(0. 6), Sn(0. 3), Fe(0.1), Bi(0.1) B(1.0), Sn(0. 4), Fe(0.27)
Ga(0. 1), B(0.01), K(0.01), V(0.01) Pb(0.13), Mg(0. 1), Na(0. 1)
Mo (0. 01), Ag(0.01), Ca(0.01), Ti(0. 01) Ca(0. 1), Cu(. 1), Mn (0. 1)
Cu(0.01), Mg(0.001),  Mn(0.001),  Ge(0.001) Ge(0.1) S(1500), N(1060)
Ba (0. 001}, In(0. 001), N@.4), P(0.07) Cl{p. 88), P{0.52)

Table 3. Results of analysis before and after combu-

stion of a coal briquette

Elements Pb P S N
Ia coal (mg) 164 1,250 15,710 4,750
In ash (mg) 100 1,150 1,210 50
Emission (mg) 64 100 14,500 4,700
Condensed (mg) 5.7 0.6 1,500 1,060
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Table 4. Physical properties of Pt-catalysts before
and after repeated uses

Supports  |[Pt-content No. of Surface I-lt;;-aladsor

Ppa (wt %) cycles m‘; plv fv

(m?/g) (gmole/g)
7-Al120; pellets -— 0 87 -_
0.2 0 88 8.0
0.2 8 51 0.6
Ceramic foam 0.2 0 15 6.3
0.2 8 9 0.9
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