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_ system was carried out. It is aimed to predict the temperature and concentration
Ez\iies'zzd Z; iif;i?:;gffﬂ behavior of the product through modeling of oxygen carrier fixed bed reactors
Accepted 30 October, 2017 composed of multiple stacks. In order to design the reaction system, first of all,

the flow rate of the hydrogen to be produced was calculated. The flow rate ratio
of the oxidation/reduction reactor was calculated considering the heat of re-
action between adjacent reactors. Finally, in this paper, kinetic model including
empirical coefficients was suggested.
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Fig. 2. Chemical Looping Reforming system design (a)
Schematic diagram of stack, (b) Simplified 1-D model of heat
conduction model between reduction reactor and oxidation
reactor
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Table 1. Specifications of FeCrAlloy material.

Content (%) C
Elements FeCrAlloy
Chromium (Cr) 19-22%
Aluminium (Al) 5.0-7.0%
Iron (Fe) Rest
Re opportune
Maximal Temperature (C) 1250
Electrical Resistivity at 20C (Qmm’m™) 1.42
Density (g/cm3) 7.16
Thermal conductivity (kJ/m-h-C) 63.2
Extend strength (a-10°%/C) 147
Melting point (C) 1500
Tensile strength (N/mm’) 630-780
Percentage elongation (%) >12
Section shrink rate (%) 65-75
Curve strength (F/R) >5
Hardness (H.B.) 200-260
Microstructure Ferrite
Magnetism Magnetic
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Fig. 3. Chemical Looping Reforming system design (a) length
of the system, (b) upper view of the stack, (c) FeCrAlloy plate

Table 2. Specific energy, energy density of various fuels

Specific Energy
Fuel energy density

(MJ/kg) (MJ/L)
CH, 55.5 0.0364
Natural gas 53.6 0.0364
LNG (NG at —160 °C) 53.6 222
53123(,12(% (;)SIiI;pressed to 250 536 9
LPG propane 49.6 253
LPG butane 49.1 27.7
Biodiesel oil (vegetable oil) 42.20 33
H> 142 9.17
Gasoline (petrol) 46.4 342
Diesel fuel 45.6 38.6
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Table 3. Specific heat, density of air and CHa4

Content (%) Air CH4
Cp (kJ/kg'K) 1.005 222
mass (per m’) 1.205 0.668
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Table 4. Activation energy and Pre-exponential factor of two
reactions

Reaction Activation Pre-exponential factor
energy
NiO reduction 22,000 8.4x10°
Ni Oxidation 23,666 4.18x10°
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Fig. 4. Conversion rate time plot for the reaction model
where m=0.5 and n=0.5, reaction time=231 seconds,
Tempreature=873 K
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Fig. 5. Production of gas species time plots for the re-
action model where m=0.5 and n=0.5, reaction
time=231 seconds, tempreature=873 K
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