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Selection of Oxygen Camier Candidates for Chemical Looping
Combustion by Measurement of Oxygen Transfer Capacity
and Attrition Loss
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Abstract >> To select appropriate oxygen carrier candidates for chemical looping combustion, reduction characteristics

of seven oxygen carriers were measured and discussed using three different reduction gases, such as H,, CO, and
CH,. Moreover, attrition losses of those oxygen carriers also measured and compared. Among seven oxygen carrier
particles, OCN703-1100 and NiO/bentonite particles showed higher oxygen transfer capacity than other particles,
but these particles showed more attrition loss than other particles. C14 and C28 particles which used as cheap
oxygen carriers in European country showed lower oxygen transfer capacity and less attrition loss. Based on the
experimental results, we could select OCN717-R1SU, NC001, and NOO2 particles as candidates for future works
because these oxygen carriers showed enough oxygen transfer capacity and good attrition resistance.

Key words : CLC(W]H|<=2ke14), Oxygen carrier particle(AFA~H =R}, Reduction(2Hg]), Oxygen transfer
capacity(AFA ), Attrition loss(U} 4]
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Fig. 1 Basic concept of chemical-looping combustion
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Fig. 2 Photos of oxygen carrier particles, (a) NiO/bentonite,
(b) OCN703-1100, (c) OCN717-R1SU, (d) NC001, (e) N002,
(f) C14, (g) C28

>> apapa 9 Ao|x|ete] =23

J::
rd
Pd

Table 1 Summary of oxygen carrier properties

Particle name Raw materials

(Theoretical

Bulk

oxygen Metal oxide Support/ density sizznifxlri]
transfer [Wt.%] Prom;)ter [kg/m’]
capacity, [%]) [wt.%]
NiO/bentonite NiO .
(12.5) [60%] Bentonite | 1130 | 106~212
OCN703-1100 NiO Mainly
(15) [70%] alumina 14501 106-212
OCN717-R1SU NiO Alumina/
(15) [70%] Magnesia 2285 | 106-212
NC001 NiO Mainly
15) [70%] alumina | 207° | 737212
N002 NiO Alumina/
(15) [70%] Magnesia 2341 | 75212
CaMno_gMgo,IO
Cl4 3-8 - 1555 75~212
[100%)]
CaMnyg 77sMgo.1
C28 Tio.12505-5 - 1841 75~212
[100%)]

Hy, €O, CHy 7)Aol oJ3t IAe] Abedger =
% AFo]= TA instrumentAl2] SDT Q600 BZi
A715 AHSHgIT AR % WSk 25~1500°C, <
& &% MSP 9 0.1~100°C/mino] v, ¥1-57] 4=
) 1 Lmin7}A] 28t 4= Qi 283 uke7] &)
gjo|tt. AJRE Ho| 200 mg7kA] AHE3E 4= glor

Ae= 0.1 pgolth E5=EA 7)o 3%+ balance
purge 9 furnace purge 7]A|= 212+ flow meter 2
z2AE o FFRA7|AA ARl whet SAE
L9} 17| dlo|E= SDT Q600 module interface=
A PCol AAIZE A= At

HESFEA7|E o8& Anidadzte] et
A ti719; 900°C T4 35kt |
Z 10 mg W] 9] AAFEUAE sample pano]] 2
= A4 100 ml/ming FY3HHA] 900°C7}HA]
25 A & Yok SENESTIA R wekst
o

FS/AIEE Ho (5 vol.
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Fig. 3 ASTM D5757-95 attrition tester
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Fig. 4 Weight change of seven oxygen carriers with time,
900°C isothermal, Hz 5 vol.%, N2 balance
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Fig. 5 Weight change of seven oxygen carriers with time,
900°C isothermal, CO 5 vol.%, N, balance
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Fig. 6 Weight change of seven oxygen carriers with time,
900°C isothermal, CHs 5 vol.%, N balance
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Table 2 Comparison of oxygen transfer capacity

Order of oxygen transfer capacity
(numbers mean oxygen transfer
capacity of each oxygen carrier)

Reduction gas

OCN703-1100 > NiO/bentonite
> N002 > OCN717-R1SU > NC001
> Cl4 > C28
(15.9>13.9>13.6>13.4>13.2>9.3>8.2)

H> (5%, N, balance)

OCN703-1100 > OCN717-R1SU >
NiO/bentonite > NC001 > N002 >
Cl4 > C28
(15.5>12.8>12.7>12.5>11.8>8.6>8.5)

CO (5%, N balance)

OCN703-1100 > NiO/bentonite >
NCO001 > OCN717-R1SU > NO002 >
Cl4 > C28
(15.1>12.3>12.2>9.9>9.7>9.2>7.6)

CH; (5%, N> balance)

NiO/bentonite > OCN703-1100 >
OCN717-R1SU > NC001 > N002 >
Cl4 > C28
(11.9>11.7>11.5>10.7>10.6>7.4>4.6)

CHj4 (5%, CO- balance)
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Table 3 Summary of attrition test results

Particle name Attrition index (Al) [%]
NiO/bentonite 45.0
OCN703-1100 29.1
OCN717-R1SU 53
NC001 6.4
N002 7.3
Cl4 4.1
C28 1.8

AE9] upiEARRS 27 9 v]astgiet. Table 39
= Y 7HA ARdg g Aol tis ASTM D5757-95
attrition testerE ©]8-5}0] S 5A|17F 59k nj
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