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Oxidation reaction : 800-1300TC, exothermic reaction
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Reduction reaction : 400-800C, endothermic
CH,+ 4MO — CO,+ 2H,0+ 4M (2)
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Table 1. Raw materials and preparation methods of five oxygen carrier particles

. Metal oxide Raw material Preparation
Particle name " thod
wt. % Metal oxide Substrate metho
NiO/NiAl,Oy 30 Nickel(II) nitrate aluminum nitrate nonahydrate ?Op recipitation
mpregnation
NiO/bentonite 60 Commercial NiO powder |bentonite powder Mixing
. . . (Zirconium nitrate hydrate)+ | . .
NiO/YSZ 60 Nickel(II) nitrate (yttrium nitrate hexahydrate) Dissolution
. 60 Nickel(II) nitrate (Zirconium nitrate hydrate)+ | . .
(NIO+ Fe03)/YSZ NiO:Fe03 = 3:2|Fe203 (yttrium nitrate hexahydrate) Dissolution
Co0304/CoAl04 60 Cobalt(Il) nitrate hexahydrate|aluminum nitrate nonahydrate Coprecipitation

Impregnation
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Fig. 1. —dw/dt (or dw/dt) versus temperature.

Fig. 2% Fig. 1olA dw/dt(®E -dw/dD#te] HdE el 258 =
LA eglE W 57hA AtaweidAtel thaf Abshwkoah ghelnkgolM el A
Alatste] UERAL ik v AlE A ZhAA AR - Abshibe e
Fnke2 FANkgolnw AbsiNker]e] 27t swker]e] LEHY F
WHS7] Abelel EmAtel7t HE&aE SAFAIE Ha Aol ofg viAdA
o=t | e wEeb o] NiO/NiAlOs, CoO/CoAlOs AAFe] 7
°] 34 el B e I e e il o s i ks g
: woll M zhafoptt dete e o
7 gAnkgo] HALE Apo|7k AA Vrebkth

] S9FAL] g dAtelA dad
o AtagelfAbe) Aaid e
Hol & Agol= Abshukg 7o} 2

&3
O

e r
L oo o

T
ol rfo rfo
o i1 H

O Mz

H to o
o
9

(0]
Ag-rr‘

)

rlol
= o b

ol

ol
&mﬁmﬂ
XL oo ole O Kyl H

lo

L0
o
-
B
r
oo

rlo

b

o
v}
s

flo

rlo
4> =

ko

o

—r

iR

_>|i

Ir

~

>

)

)

T,

olo

rlo

i 2 30
ol rir
— ol i

> olo

AR

A Fad ARRA ArdSs
o8] mAZFLEI Hobok 5] ujRe] FHFA
T+

I o
A "ok ™ UEhd mlel o] slgubg o]

o T
T
H X

N2> lo b~

¢

Hal YARpupR] <
A 700C7HA = NiO/YSZ,

(NiO+ Fe03)/YSZ JA) 28 %o A] Atadd 5ol I A Yerd vk 800 T o] Aol A
+ NiO/bentonite, CoO/CoAlOy YA} AbAaHAEFHo] IA YeELGT. Aksiukg-o 4 -¢-

O

+ 2
=3

Jon

of o O|E4d E& H8Z A2z 20028

J



Theories and Applications of Chem. Eng., 2002, Vol. 8, No. 2 4612

of = 500 C7FA = CoO/CoAlx04, NiO/NiALLOs, HA7F 28 oA 2addFHo] A7
Bl HbE 800TC o] Aol A+ NiO/bentonite, NiO/YSZ U7} AbAd 52 o] 34 EF
WSk S AAFAJATE dE] wrgElsle ASo FEALAGETH Ak, 3
Hhg REo] s A UEbd YAk NiO/bentonite, NiO/YSZ YJAFGith &k
NiO/NiALLOs 47te] A-f-ol= fAtell £3hd FHAs= Aol e datsel nlaA
A7) W] A AGFHo] wj$- A el

Hm Reduction
[ Oxidation

600

500

400

300

200

100

NiO/NiAl,O, NiO/bentonite Nio/Ysz NiO:Fe,0,/YSZ CoO/CoAl,0,

Oxygen carrier

Fig. 2. Optimum reaction temperatures of five oxygen
carrier particles.
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Fig. 3. Comparison of oxygen transfer capacities of five oxygen carrier particles.
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