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ABSTRACT

Reduction reactivity and carbon deposition characteristics of mass produced oxygen carrier
particle(OCN-650) have been investigated by using hydrogen, methane, syngas, and natural gas as fuels.
For all fuels, the maximum conversion and oxygen transfer capacity increased as the temperature increase.
The reduction rate and the oxygen transfer rate increased as the temperature increase for methane.
However, those values showed maximum at 900°C for hydrogen, syngas, and natural gas. To explain
consistently the change of maximum conversion, reduction rate, oxygen transfer capacity, oxygen transfer
rate and degree of carbon deposition for different fuels, new parameters such as reactive carbon contents
and require oxygen per input gas were adopted.

KEY WORDS : chemical-looping combustion("}#|s=2F912~), oxygen carrier(2FA 3 ] ] A,
mass produced particle(th HF A2 A1),  reduction reactivity (3 HF-3-A)),
carbon deposition(¥FAx 3 A)
reduced state, mg
Nomenclature W : weight of oxygen carrier measured at
instantaneous time, mg
Woxi : weight of oxygen carrier at fully X : conversion of oxygen carrier, -
oxidized state, mg C : oxygen transfer capacity, -
Wia : weight of oxygen carrier at fully Wmin  : minimum weight of oxygen carrier at
maximum conversion, mg
t . time, sec
TCorresponding author : hjryu@kier.re.kr R : oxygen transfer rate, 1/sec
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D : degree of carbon deposition, -
Wo . initial weight of oxygen carrier, mg
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Table 1 Summary of operating condition and variables Table 2 Composition of natural gas
Gas Total flow | Reaction Components Content [vol. %]
Heating Reduction Oxidation [mrle/lrtrfin] t‘[:zgl]l CH, 88.4857
urge CHg 6.8617
Ha(5%) C;Hg 2.9631
600 )
CH4(5%) 650 i-C4Hio 0.6991
No Syngas(100%) Air 100 700 n-C4Hjo 0.7222
(H2:COxCO= 800 i-CsHy 0.0337
30:10:60%) ggg n-CsHz 0.0089
LNG(%) Na 0.2256
Aol dojuh= AFgHT} I AIES FA A= 7harHE BAY FEAR e 2
stAA 2fdsks o R BAAS vs 5 3 S(AZH) Wshe] wE FAWskE TGA-2950
v} Ao g AATAAAE A %3 o= ul module interfaces A PCell  A7Et}
A =R W oole AR AL HE F e A TGA-20509] AAE A 2 Fele 71E mal?
& el dig A i g D asi off ZpAls] vreb 9l
A7 EE 1) F4(H; 5%, N balance),
3. MY 2) WeHCH, 5%, N2 balance), 3) BAFHAI71~
(HzCOxCO = 30:10:60%), HA7F2(5%, N
B oaTe] AE AaFOINAE AHATY  hulance)® ASetelth BANSA AUE 60,
oA A ofsf ez Aiteigith A 650, 700, 800, 900, 9B0CANA Se3] oz 238
25 UAHOCN-650)= =54z (NIO) 61.2%, &9y, WA oF 10 mge] AazeldA2S TGA
A A 266%, A3A 122%E X8t AL sample platforme] &&%& ¥ 30% ¢ d2E
G0CAM 2Astenh. v REARE FeFuA gA gl Qe §7] BE 78 vk
ASTM  D757-95¢1 - <f3f - 543k vkeE g o)A daw wddn. TGAS tde A%
(attrition resistance)®] 7d-f- Al(attrition index)= sto] 50C7HA ex2 ¥zt TGA Yrew
170, CAI(Corrected Attrition Index)= 14022 7} 50C7F B9 dats L w747 200/ ming 52
LR A8 FCC(fluid cracking catalyst)ll H] 3] £ug enE AzxZon it Lno wut
G Wt =S 7HA AL vk dRke] "HE ) 3 3 A7) oAl i Sdues Sy
© 115 pmel™ ¥aEEE 1020 kg/m’e]th. A8 AAE AFVAR wEsl o Aj7F W)
Anustel] o Angodael FUTEHS o me AznweYae] LAWEE ZYan
TA instrumentAte] TGA 2950 HFFEA7]1E Table lo= 2 o] Asz7d @ w42 gof
olg3te] SAsA. TGA 296502 FAF W& sjof Yehllom, Table 201& Ad7b2e] 24
719 Fefoln] AME 2ERSIE 25~1000C, & o Yyl
21 (heating rate) W3HS= 0.1~100C/mine]
w9371 AE #Hd 100 m/min7bA] SR
k. FAZWSE AR Ay gy 4 2l R UE
A 0.1 pyg~100 mg EE= 1 pg~1000 mg7FA] o] ¥ Fig. 29 dlEAdos aauwes Az delst

FAZAC FAUAE 0.1 pg7A et FHEE
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