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ABSTRACT

To check adaptability of low ash coal(hyper coal) to chemical looping combustion, reaction
characteristics of two coals (Roto and Hyper coal) with two oxygen carriers (NiO/bentonite, OCN703-1100)
have been investigated in a thermogravimetric analyzer. Hyper coal represented low combustion rate and high
ignition temperature, high volatile content and high devolatilization rate, and therefore, showed worse oxygen
transfer during successive 10 cycle reduction-oxidation test than Roto coal. Finally we selected Roto coal
as the candidate coal for chemical looping combustion. For Roto coal, OCN703-1100 particle showed better
oxygen transfer than NiO/bentonite particle. During 10 cycle reduction oxidation test, change of the extent
of oxidation (Wo) was negligible and we could conclude that both oxygen carriers have sufficient regeneration
ability.

KEY WORDS : Chemical-looping combustion( #] =21 4~), Oxygen carrier particle(4+4>3-¢] 9 &}, Coal
(A€h), Hyper coal(3Fo]3 A&, Regeneration ability( A A8 4d)

Nomenclature Wif : final weight after oxidation, mg
Wi : initial weight, mg
t  : time, min W, : weight at nth cycle, mg
W : weight at time t, mg Wo : extent of oxidation, mg
Wc : final weight after coal combustion and re- Wi : weight at st cycle, mg
duction, mg
.M &8
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Table 1 Analytical results of solid fuels
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Table 2 Summary of experimental conditions

Solid mixture

: (NiO/bentonite + Roto coal)
: (NiO/bentonite + hyper coal)
: (OCN703-1100 + Roto coal)
: (OCN703-1100 + hyper coal)

oWy
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(O.C+ Fuel)

Temperature

Method

Purge gas
Input gas
(heating, reduction)
Input gas
(oxidation)

60 mg + 10 mg (6:1)

Heating from ambient temperature to
900C (15°C/min)
Isothermal 60 min at 900C
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x 10 cycles

N; (100 mé/min)

N; (100 mé/min)

Air (100 ml/min)
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Fig. 2 Trend of W/Wi and dW/dt with temperature during air
combustion (Roto coal)
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Fig. 10 Trend of Wi, Wc, Wf variation during successive 10

cycles reduction-oxidation test
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