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ABSTRACT

The thermal behavior of (Coos Mnos)Fe:Os4 prepared by a co-precipitation was
investigated for H, generation by the thermochemical cycle. The reduction reaction of (Cogs
Mngs)Fe;04 started from 480°C, and the weight loss was 1.6 wt% up to 1100C. At this
reaction, (Coos Mnos)Fe;04 was reduced by release of oxygen bonded with the Fe’* ion in the
B site of (Coos Mnos)Fe;Os. In the H.O decomposition reaction, H, was generated by oxidation
of reduced (Cogs Mnos)Fe:O4. The crystal structure of (Coos Mngs)Fe:04 for reduction reaction
maintained spinel structure and the lattice constant of (Coos Mnos)Fe;O4 (8.41A) was enlarged
to 8.45A. But the lattice constant of (Coos Mngs)Fe:04 after H,O decomposition reaction did
not change to 845A. Then, (Coos Mnos)FesOs is excellent material in the thermochemical
cyclic reaction due to release oxygen at low temperature for the reduction reaction and produce
H: maintaining crystal structure for redox reaction.
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Fig. 2. XRD patterns of (Coos Mnos)Fe:Os; @ spinel
structure, [] Fe;Os; (a) Calcination at 900°C
for 3 h, (b) Calcination at 1100°C for 16h.
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Fig. 3. TG curve of (Coos Mnos)Fe:0s under Ar
atmosphere.
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Fig. 4. Mass signal intensity of released O; in
(CoosMng s)Fe;O4 under He atmosphere.

site$} 8ul¢i¢] B site® FAHO ot e
2, 299 Fx9 HolEx A B sited] 6
set® F4" Mossbauer spectrumo] UYER}A
HiEd, ggurgde] Helo|Eg) Ay F9
#Hglo]E R5 Mossbauer spectrumo] Y]
pattem .2 TFAH &S FFE 5 AUk
a8y, Lorentzian A8-& o] &3l HAAsH
zgafoz AAY A B sited] aread Hlu#
Az} Zojrt yepdg & 4 UrkTable 1, 2).
Yt 0 2 Cox B sited] Aoz A3
o, Mn& A sited] $AHOR At A
< A3 gt oleld BAdol Egtd Avd
TFZ (Coos Mnos)Fex0:8] A site th B site®] H]
& 647 : 35308 A site’t ZA Uebsth

Table 1. Massbauer parameters of (Coos Mnos)FeOs
before reduction reaction

HF QS IS Area

(KOe) | (mmy/s) | (mmys) | (%)
A-site | 521.18 | -0.01 0.28 64.7
B-site | 536.26 0 042 3H3

(311)

(511)

——

g _
3] g
L]
40 50

20 30

(220)

60 70
20
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Table 2. Mossbauer parameters of (Cops Mngs)Fe;O4
after reduction reaction

HF QS IS Area

(KOe) | (mm/s) | (mm/s) | (%)
A-site | 524.60 0 031 69.7
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Fig. 6. Mgssbauer spectrum of (Cops Mnos)FeOq
at 13 K; (a) before reduction reaction,
(b) after reduction reaction.
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Fig. 7. HO decomposition to form H; on
(CoosMing s)Fe;0s; (2)800°C, (b)700°C.

ZE4 ZasE. 800 TS 700 CTolA #3)
g A AH Ho Bk ¥Hde F &9
A & atolrt gt

700CA HO #3) g & 533 XRD 2
e Fig. 8% 2tk HO ®Eairs 3 (Cops
Mnos)Fe0s8] AR F2E 899 (Cos Mmos)
Fe0.9F 22 299 gddog Absts e 34

gm=A0UXIEE =88 M13H H2& 20028 6E



3B AOIR He MER HIB (Coos Mnos)Fe:0.21 EX HE

311)

~
—_
=
‘—v
) — by
S S
PN ]
8 S

20 30 40 50 60 70
20

Fig. 8. XRD pattern of (Coos Mngs)Fe,O4 after H;O
decomposition reaction
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