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0000000000 New solar concentration systems of “post heating system” and
“cross linear system” were developed, and highly reactive ceramics YSZ/Ni-ferrite solid
solution was synthesized. The a Oz releasing reaction by rapid heating proceeds via
two steps of 1) photon absorption and its relaxation process forming an excess Frenkel
structure (light reaction), and 2) Oz gas formation from lattice oxygen, which is driven
by defect structure energy (dark reaction). The dual column solar reactor (34 model)
was fabricated, with which the light and dark reactions can be occurred continuously.

The field test of the rotary reactor developed was done at the solar field of CSIRO.

gooono
goooooog
goof gogn g 0
2009 O O 18,900,000 5,670,000 24,570,000
20100 0O 10,200,000 3,060,000 13,260,000
201100 6,800,000 2,040,000 8,840,000
g
0o
o d 35,900,000 10,770,000 46,670,000
goooogn

gooobooboboboobooboobon

o0o00obOo0o0o0obOOobooooooobbbbooobobbboooon



oo00ooO0ooooooo
() 000000000000 0O0OOOO
OO0 40%000000000000000
000000000000 000000oD
OO0 DLRODOOOODO ETHOOOOOD
wisSOOooOoOOOooDoOoooooooooo
000000 50-100kWDOOOO0DO0O0OO
0000000000000 000OoOoo
0000000000000 0DO0OO0OD
000000000000 00D0O0OOOO
SANDIA 000000000000 O0OO
oooooo

() 0000000000000 OO0OO
0000000000000 00D00OOO
000000000000 0000OoOooOoO
000 MoNi-OOOOOOOOODOOOOD
00000000000 000000Oo0On
000o00oo0oQxkwooooooooo
0000000000000 D0000Ooo
0000000000000 0DO0O0OnoD
0000000000000 0DO0O0OnoD
000000 YSZOODOOOoOoOOoOooo
0000000000000 0000O0Ooo
0000000000 oDo(@oooD
100-2000 /min0 1300-16000 0 0 0)O O O
00000 Frenkel OO DOOODOOOOD
000000@OO0D)00000o0ooon
0000000000000 0DO0OO0nD
(CoDOoDO0o00OO0OO0DO0OOoO0D)ODO
0@oO0o0O00)D0o0o0oooooon
000000000 oooo@ooooon)
0000000000000 00D0O0O0O0OO
0000000000000 00D0OoOoOoO
oooooo

(3 00000000O00OoO0oOooooO
00000000000 00DO0000OO
0000000000000 0DO0O0OOD
0000000000000 00D00O0OO
000000@O00 1000/min00)00
000000000000 00000O0on
0000000000 cSIROODOOOOD
0000 Bs0kWOOOODO CPCOODODO)
00000000000 000000oOoOoO
O00000oooooooo

goooogo

() 0O0DO0O0DO0ODO0OO0OO0OO0OO0O0OO0OO0O0D0
goboobgooboooobooboon
gbogobobobobooobooboon
gobooogoobobooobboooob
gbogobobpbobobobooboon
gobooogoobobooobboooob
gbooboooboooobooboon
gbogobobobobooobooboon
gobooogoobobooobboooob
gogno

000000000000 000000
000000000000000@O000
0000)0000000000000000
gbogbobobobooboooboon
gboobobobobooboooboon
googooooo

(3 0000D0O0O0O0ODO 20000000
00000000 GKXW)IOOOOoo0oooo
CSIRO ODOOO0O0OO0DOOCOODOnO 50
kwioOOoOoooooooooooooooo
gbooboboobobooboboon
OO00O0OCSIRO DOOOOOOOOooOO
gobooogoobobooobbogooob
O0/0b0000000b00o00ob0ooobo
googog

oo0ooooo

() 000000000000 0O00O0DO
OD0000o0oooooooooooog
OD0000o0oooooooooooog
(000 o0520MWOOO0DOOODOO 1000-
2000kW/m200 000000000 0.5-2m)
O000oooooooooooooood
OD000o0o0oooooooooooog
0000000000000 COMSOL
Mutiphysics)0 000 0O

(2 0000000000 000O000DO0
0000000000000 0O000OFrenkel
OD000o0o0oooooooooooog
OD000o0o0oooooooooooog
O0o00oooooooooooooood
OD000o0o0oooooooooooog
00000000000 000 Frenkel OO
OD000o0o0oooooooooooog
O000oooooooooooooood
0000oooooooooooooood
0o0o0o0o0oooooooooood
Frenkel 00O OOO0ODOOO0OODOOOOO
O00000O0OFrenkel 00O OODODOO
OD000o0o0oooooooooooog
0000oooooooooooooood
Oo000oDooooooooooooood
Oo000Doooooooooooooo

(3 D00D00000 2000000000
O000000GKWO cPCcOOD0DOODO
0000000000000 000OoOoo
0000000000000 0DO0O0OnoD
00000000000 000D0oOooOoOO
0000000000000 0000O0Ooo
0000000000000 0000OoOn
0000000000 cSIROODOOOOD
0000000000000 0oooooo@
00)00000000o0/00000000
oooooooO



googoog
() 000000000000 000000
gboobooobooooboobooon
gbogobboooboooobooboon
goooboooog 3040%000000
gboobooobooboboobooobon
gboboooboobooooboobooon
0000000 @OooO PCT OO)OOOO
gboobooooboooobooboon
gboobooobooboobooboon
gobooogobooobboogooon
o0 50%0000 20000000000 2
gbooboobobooboobooon
gboobobobobobooboobooon
gboobooboboobooooooon
gobooogoobooooboboogooon
oooooOooOoO0OODME DOO0ODOOo
OO0 80//mbl OOODOOOODOOOOO
gboobooobooooboobooon
gboboooboooboooobooboon
gbooboooobobobooboon
gboogb 10-15% 000000000
gobobooooboboobooong
gobooboooooobobobbooooon
gboogboooboooobooboon
gbooboobobooboobooon
gbooboboooooobooboon
gobooogooboooboboogooon
gobooogooboooboboogooon
gboobooobboooobooboon
gobooogooboooboboogooon
gbooboobobooboobobooon
gobooogooboooboboogooon
gboogboooboooobooboon
go

() 000000000000 OOOOOO
00000000000 D0O0OO0DOoOOO
0000000000000 0DOOOD
0000000000000 0DOOOD
0000000000000 0DOOOD
XRD 000O0D0OOO0DOO0ODOOODOODOO
O0D0OXRDOOOOODOODOOODOOOOD
0000000000000 0DOOOD
0000000000000 00O0 AOO
000000000 Frenkel 00)0O OO
0000000000000 OoOoooonD@
1) Qo0000o0o0Oo0oooooooo@o
O0000OsNiOOOO0OO0)oooooooo
00000000000 0000DOoOOO
000000 D)00oooooooooon
000 (1500-2000kW/m2) 00 000000
00000000000 DO0O0O0DOoOOO
0000000000000 0OO0DOoOoOO
0000 Flenkel 00O @OOD)OOOO
0000000000 DO0O0O0DOOOD
o000

gboooooobooobbooobbog
gbogoboobobooboobooboon
gobooogoobobooobboogooon
OO00DC-0DCO000DOCO0DOOCer
O Ce*00O00O0O0OOOODOODOUODOO
gboobooboboobooboobn
gboobobobobooboobobob
gobooogoboooboboogooon
gbooboobobooboobooon
gboooobooooboooonn
Frenkel 0O OOOODOOOOOOOOOO
gobooogoboooboboogooon
gbogobooobboooobooboon

0.8355
(18333
(18351
E 08349

=0.8347

0.8339

Amounts of the evolved O, gas (em¥/g)

(1.8337

U8333 353 1623 1673 1723 1773 1803 1823

Temperature (K)

01 00000000000000000
00000 WiFe:0)0O00O0O000O0
oooooooo

y=-12235x +2.2332
-5 R?=0.993

61 (@)

'
=1

Ink

y=-17439x + 3.697

R*=0.980
'10 T 1
0.0006 0.0007 0.0008

UT [K1]

0 2 CeosZro20: 00000000000
00000000000(G) 3000K/min,
(b) 10K/min0J

0000000000000 0DO0O0OnoD
0000000000000 0000O0oOO
0000000000000 0DO0O0OnoD
000000000000 2000000
0000000000000 00D00O00O



0000000000 102kdJImolt 0O OO
000000000 oooooooooo
000 40kJImol 000000000 ODOO
0000000000000 o0oooooo
000000000 oooooooooo
0000000000 00ooooooon
000000000 oooooooooo
00 200000000000000000
0000000000 ooooooO
130kJImol! 00D OO0 DO0DOO0O0OOO
000000000 00o0oooooooon
000000000 Ooooooooooo
0000000000 00oooooooon
000000000 00o0ooooooon
000000000 oooooooooo
0OO000O000o0ooooooooooo)
000000000 00oooooooon
000000000 oooooooooo
0000000000 0oooooooon
000000000000 oooooO
YSZ/Ni-ferrite 0D 0D 00000
0o000000O0oooooooooo
000000000 oooooooooo
000000000 oooooooooo
000000000 00oooooooon
0000000000 00oooooooon
000000000000 O000000
000000000 oooooooooo
00000@O 1, 03)MMm 30000000

b1 0000000b000bon

0000000000000 FlenkelODO O
O0@O0)D000eOO0O0O0OOOOO
00o00@O0000O0ooo)oDoooo
(00DoD)DooD00ooOoooooooooQ
0000000000000 0000000
0000000000 1000000000
00000000000 OoOoOoo@o)oo
000000000@O)00oooooo
00000000 0oO0o0oooo0ooo0oo0oo
00000000 0oO0o0oooo0ooo0oo0oo
0000000000ooooo

1800

1600

1400

1200

1000

Temp /O

600

400

200

400 500 600 700 800 900 1000
Time / sec

03 000000000000 00000
0000000000 O00oooo0Q
0O@O000oo0o0oooooooon)

(3 D0ODO0O0O0O0 CSIRO DOODOOOO
00000000oooooooooooo
00000000oooooooooooo
00000000000 00ooooooon
Oo0oOoOo2kWOOOoOOooooooo
0000000000 0oooooooon
O000-00000-0000000000
O000o0oooooocPc@Ooooo)O
000000000000 0oooooon
0000000000@ODO0ODO0DOooo
29 0)0000O00O0ODO0OOOOOOOOO
0000000000000 (20100 80 18
00000000 00o0D)oooooon
O0000 1rypmO0000CPCOOOODO
000000 174 kWOOOOODOO 650
kW/m2 (O 7500 00)0000000000
00000000 1500000000000
0000000000 0oooooooon
0000000 1200°CO00000O0O0O0
00000000 0ooooooooO 1200
kdJ/mol-0: 000D 0D0DO0ODOOOOO
0000000000000 05%00000
00000000 ooooooooooo
00000000 ooooooooooo
00

goooobogooog
gbooboooboooobooboon
gogno

ooooomo 1300

O Y.Tamaura Conversion of
concentrated solar thermal energy
into chemical energy, AMBIO, 41
00o0o,108-111, 2011

DOI 10.1017/s13280-012-0264-7

a H. Kaneko, S. Taku, Y. Tamaura,
Reduction reactivity of CeO2-ZrO2
oxide under high O2 partial pressure
in two-step water splitting process,




Solar Energy, O O 0O , 85, 2011,
2321-2330,
DOI:10.1016/j.solener.2011.06.019

O Q.L. Meng, O 2 O, H. Kaneko, Y.
Tamaura, Reactivity of CeO2z-based
ceramics for solar hydrogen
production via a two-step water-
splitting cycle with concentrated solar
energy, Int. J. Hydrogen Energy, O O
0, 36, 2011, 13435-13441,
DOI:10.1016/j.ijhydene.2011.07.089

0O 000,00000000000000
Joooopopoooooboooood
oooo,o0o000o0, 0oo, 63 0,
2010, 21-23,
http://www.chemistry.or.jp/journals/ka
kow/

0 H. Kaneko, 00 3 0, N. Hasegawa, Y.
Tamaura, Development of reactive
ceramics for conversion of
concentrated solar heat into solar
hydrogen with  two-step  water
splitting reaction, J. Solar Energy
Eng., OO 0O, 132, 2010, 021202/1-
021202/4,

DOI1:10.1115/1.4001180

ooooomo 74 0O

O 0O00O,000,000,000000
000000000000 0@onoo0O0n
O0D000o0Ooooooooooooog
O00oooooooo, ooooog 92 0
00O, 2012.3.25-28, 0 0O.

O Y. Tamaura, Y. Ishikawa, H. Kaneko,
Graphite solar thermal storage system at
1300K wusing rotating-reactive-ceramics
concept, ASME 2011 5th International
Conference on Energy Sustainability
(ES2011), 2011.8.7-10, Washington, DC.

O 0OO0,000,000, CeO2-ZrOz O
O0D000o0Ooooooooooooog
Oo0oooooooooooo, oo 220
O0000oo0o0o0DoooooOoooood
Oo0oOoooooooo,2010.11.4-5, O0O.
0O OO0O0OO0O,0000,0000,000
O0D000o0Ooooooooooooog
OO0, 000O00O0O00OOo0ao 2010,
2010.9.21-24, OO 0O.

O Y Tamaura, O 4 O, H. Kaneko,
Development of Reactive Ceramics with
High O2 Releasing Reactivity in Two-step
Water Splitting Reaction, SolarPACES
2009, 2009.9.15-18, Berlin, Germany.

goomo ogo

goooogo

o0dOdOOOOO 100

0O O O CROSS LINEAR TYPE SOLAR
HEAT COLLECTING APPARATUS

0 0O 0 O Yutaka Tamaura

0 O O O Tokyo Institute of Technology
ooooo

0 00O PCT/JP2011/005504
O0000002011.09.29

oooooooo

oJbOgopoOoO oQgO
god

gogno

gogno

god

god

googoog
googoog

ooooo

ooooooo
http://www.chemistry.titech.ac.jp/~tamaur
a/index.html

ooooog

(Wooooo
00 OOYUTAKA TAMAURAD
0000000000000 0000OOO
00000 D000108185

@oooon
00 0OO0OO0KURODA CHIAKIO
0000000000000 0OO0O0OoQ
00000 D080114867
00 0OO0OO0YOSHIZAWA YOSHIOO
0000000000000 O0O0n0oo
000000 00016627
O0H21000
000 0OO00OHASEGAWA NORIKOO
0000000000000 000000
oooooo
00000D30361801
O0H2100D0
00 OOKANEKO HIROSHIO
0000000000 000000O000n
ooooo
0000009323774

G)ooooo
O O

gooooog



