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TCorresponding author :
hjryu@kier.re.kr Abstract >> Reduction reactivity of new oxygen carriers for chemical looping com-

_ bustion system were investigated using CHa as a reduction gas in a bubbling fluid-
Ei\fzzzd 22 i‘;’;’uiglgoﬂ ized bed reactor and compared with that of former SDN70 oxygen carrier. New
Accepted 30 August, 2017 oxygen carriers showed good reduction reactivity at different CH4 concentration.

NO18-R2 particle represented better reactivity than SDN70 at high CH4 concen-
tration. NO18-R2 particle showed higher fuel conversion and CO selectivity than
those of SDN70 particle within the temperature range of 750-900C. Moreover,
attrition loss of NO18-R2 particle was almost same with that of SDN70 particle.
Consequently, we could select NO18-R2 particle as the best oxygen carrier.
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Fig. 1. Conceptual diagram of chemical looping combustion
system
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Fig. 2. Photos of oxygen carrier particle, (a) SDN70, (b) N010,
(c) NOO2-R1, (d) NO16-R1, (e) NO18-R2, (f) LOC-023, (g)
LOC-031, (h) LOC-032

Table 1. Summary of oxygen carrier properties

Particle Matal oxide dljr?sliliy Particle size
name (wt. %) (k g/m3) (fam)
SDN70 NiO (70%) 2,285 106-212
NO10 NiO (70%) 1,949 23-176
NO002-R1 NiO (70%) 2,218 31-124
NO016-R1 NiO (70%) 2,122 28-176
NO018-R2 NiO (70%) 2,036 40-209
CuO (36.5%)
LOC-02 2,01 28-1
0C-023 MnsOs (19.5%) ,017 8-176
CuO (30%)
LOC-031 Fex05 (30%) 1,809 47-352
CuO (35%)
LOC-032 2,11 47-41
0C-03 F6203 (35%) ’ 0 7 8
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Fig. 3. Bubbling fluidized bed reactor
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creased for eight oxygen carrier particles at 900°C except for
LOC-023 particle (800C)
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Table 2. Comparison of attrition index (Al) for eight oxygen carriers

Oxygen carrier particles Al
SDN70 5.3

NO10 39
NO002-R1 20.8
NO16-R1 54
NO18-R2 53
LOC-023 4.6
LOC-031 8.0
LOC-032 2.5
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