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TCorresponding author :
hjryu@kier.re.kr Abstract >> To check applicability of recently developed new oxygen carrier for

_ 0.5 MWth chemical looping combustion system, reactivity tests were carried out
zzsiesl;/zd 12 i)uclésjr,liom at high temperature and high pressure conditions. Pressure, temperature, gas
Accepted 30 October, 2018 velocity, CHa4 flow rate, and solid height were considered as operating variables.

The new oxygen carrier (NO16-R4) showed not only high fuel conversion but also
high CO, selectivity within all the operating conditions in this study. The reactivity
of NO16-R4 particle was compared with previous oxygen carriers. The NO16-R4
particle represented outstanding reactivity among 10 oxygen carriers in terms of
fuel conversion and CO, selectivity.

Key words : Chemical looping combustion(7| 0] Z &% %1 4 ), Oxygen carrier(At A M
S X}), High temperature(11-2), High pressure(1 &), Fuel conversion
(A BHM3E), CO, selectivity (CO, MEHE)
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Fig. 1. Conceptual diagram of chemical looping combustion system
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Fig. 2. Microscopic image of NO16-R4 particle

Table 1. Properties of oxygen carrier particle

. Raw materials Bulk Particle
Particle S / density | size range
. upporter,
name
Metal oxide| - omoter | (kg/m’) |  (um)
NiO Confidential
N016-R4 1,614. 2-24
016 (70 wt.%) | (30 wt.%) 614.5 > o
Table 2. Summary of test conditions and variables
Gas CH4 Solid
P T
Case erSSLtL)re em;:)fgature velocity | flowrate| height
(bar-abs)|  (°C) (w/s) |(NUmin)| (m)
3
4
A 5 900 0.058 0.2 0.2
6
800
850
B 6 900 0.058 0.2 0.2
950
0.039
0.044
C 6 900 0.049 0.2 0.2
0.054
0.058
0.2
0.3
0.4
0.5
D . 2
6 900 0.058 0.6 0
0.7
0.9
1.0
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Fig. 3. Schematic of a pressurized fluidized bed reactor
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Fig. 4. Typical trends of temperature, pressure, and gas con-
centrations during reduction of oxygen carrier
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Table 3. Summary of additional test conditions and variables

Gas CH,4 Solid
Pressure | Temperature . :
Case T ©C) velocity | flowrate| height
(m/s) | (Nl/min) (m)
0.10
E 6 900 0.054 0.2 0.15
0.20
0.2
F 6 900 0.063 0.4 0.1
0.2
G| 6 900 00sg | 01 | (oxveen
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Fig. 5%} Figs. 7-99] Uepd ule} 7o, Table 20
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