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AGm X “Development of composite materials using calcium oxide for thermochemical energy storage” LHL, 47 &
MO INTND,

% 1 % “Introduction” Ti&, WFIZEHE F, WIFEHRY. SRV SV TWD, B & A RTRET L F— )3
HELTRIRHFEB N VAT LCE R L, EHT 2B NFE L BAEFRT AN T —ORLZERE IS 57
DIZREBEO T RVF =R BRAIR T D2 FDBRREN TN D, AR TR Vo 7 S OKOKEE 1 v
27 1(CaO/H20/Ca(OH ) R B = R L X —pIC A B L, EME7e CaO MBI Z BV L L7 L _TWn 5,

% 2 B “Thermochemical storage performance of a packed bed of calcium hydroxide pellets” Ci. i Ca(OH), ~ L
v F OFBAMEREOFHIFRE RIVR SN TN D, 100 W 27 — /L O FRIE UGS 2 AW T PERERET 22 & . <L > M
HEA 1.0 M L-bed ! DmWEBEE LG T 25 Z LAVRINTND, 2l FHO CaO By {AJEIZ L BYRE R
D ERRSNZ—H T, #0 IR LUKSEOEEESCE T A — MR — L OERESIER P EIZ S, B
CaO M ELDOFFHSEE DIRE DRI D RPME T D LifmwOIT TV D,

% 3 E “Development of composite materials using silicon—silicon carbide porous supports” CiL 7 A -7 1 %%
AP E AW EEM B OEEPERD TR STV D, 7 A RB-AWT A BA=T L& AWTZEEGHE (=0 2
BERED 13 1.6 kW L-bed ! OE IHE (W1 5 53], KFIET) 85 kPa) & #5 5, HK Ca(OH) <L > FDK) 1.8
OB ITEETHL Z LA LMNILTNWD, Eler A F-RILTAFET +— 25 HOTEHEMEHET (74— 4
BEMED 13 1.3 kW L-bed! OEMHNHEZF 5, AL » hO 14 FOMHAOEETH D Z L A2RL TN D,
IOITAR-RICT AR T +— 2 ERANTCEEME (74— 28EHMED CTlaM v IR UEREOIREL (L L
F A — RV AT — )VEESL O TR RIEIZHHl S v, 76RO CaO 3B L D b WA Z FFD Z & 2B H0NT
LTW5,

% 4 7= “Calcium hydroxide composites using silicon—silicon carbide ceramic foam and honeycomb supports” Cid, =
N ) L UTe 7 4 — D AR L BRI A UG LTe = DA MBI OZIERE A TR L T D, T
— LEAMEFTIE 0.8 MI L-bed ! D@ WEBVEEE 28 L, F 7o BRI PR 23 S AUATEFD & T MERE 23 B
BACENTND, N=h MEAMECIIRK 1.8 kW L-bed ! OFUEIHEZ R L, BAESL > hOREED 1.9
BTHLHZLERL TN D, N= AEEMEIORAREBGHELT 0.3 kW Lbed! THY | Hfk~L > FD 14 5T
HDHZEEHLMNILTWD, £7 4 — 2EEMEEN=T DEAHETITEAR CaO 3B & Flst UIRFHZ LA
M S, 57+ —DEAEMETIREEROR MR b D Z L3RS TWD, ZAMEREE AV TE
TR R NI 2 A 72012138 1 mm LU TIC CaO MV A /Ny id 2 BER B H LIk H TIN5,

% 5 % “Numerical analysis of calcium oxide hydration in a packed bed reactor” ClI Fe 1B J& St am (2 33T B K FI S
D 2 WICIEE FEAEFATE T L DRE S 4, KFISUSRE O ROGEIRE - T bR K OB 28 OHEH 217> T
Do S DITEBMAEE L SR O RE R R RO TR ZITV, BAENEEDO I LR DA LB ARETHD Z L
R L TN D, i B PE AR ER D il 72 (RFE 43 SR 1T 38\ T 3 kW L-bed ! L DB )8 2345 b, B~
Uy MNFREED 0.9 kW L-bed ™! & HHE L 3 (5L OB IHE L 0D Z LN RIAEND Z L ZHIHNITL TN D,
F T IR R ATy 3 L AR BMAE SRR TS JOVKFIEE TR & OBIRICOWTHEH LI LTV 5,

% 6 7= “Application of thermochemical energy storage to nuclear reactor power plants” Cl3/NUFE 747 & 10 MWhy D
BRRBLFROMEF I XNV X RS AT M EVEE#BT 27 o F YA IV VDT RV X TR RS
T2, BHFE L7 EREBRA RO T ERRTE 36-45 m® TH Y | TERBBEEWMS O [FAFE 113-137 m® 0 1/3 FEEIC
Mx b, a7 "REBRERETH L LR TWD, BT LI A B B CaO MEEE Phili UIEAR 1.5 %
BREOML I NEEZ RS, AMBIERORNEIOEBIRAZERIEH/DL ZE2W LN LTS, £z, M
DIRFEEACRCEEN R OBLUR D LEEMEHI RS Ly MBS R LS WRZEMEZ b B, K0 EARRER
B Ch D LT TN D,

% 7 “Conclusions” TITH TR INTTHERABIE L. KX OfEmE R ~<TW\ 5,

INEEFT DI, RiSCE, BI%E LI EEMED IR CaO MEIOBEE OB A TR TE . mEMmGE & fLHHIE
DB ROKRBEICEVEHNEEO I B2 5 ERHfFIND Z L2 N T 25 LI, A CaO MED
Be 3 —R7ji S AT At e R DB OAMIBIEHEEZ L L, BRIKEE N AT LOBEIIHE
THILERLTWD,
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Low-carbon power grids based on nuclear and renewables require the load leveling of intermittent power supply from
renewables and the load following of variable power demand. Thermal energy storage (TES) can potentially be utilized for
cost-effective large-scale energy storage that is essential for the load leveling and following in the grid. Thermochemical
energy storage (TCES) using calcium oxide/water (CaO/H20) reaction system is a promising technology for
high-temperature (400-600 °C) TES because of long reversibility of the thermochemical reaction, low costs and non-toxicity
of Ca0O. However, pure CaO has shortcomings of low thermal conductivity, formation of centimeter-scale agglomerates, and
bulk volume change during repetitive reactions. The primary objective of this study was to develop composite materials that
simultaneously overcome the multiple shortcomings in pure CaO to increase the heat storage rate and heat output rate and
enhance cycle durability of the storage material. This study focused on novel composites using silicon—silicon carbide
(Si-SiC) foam or honeycomb supports that have chemically inertness, high thermal conductivity, high mechanical strength,
and expedient structures with small pores or channels. TCES and durability performances of the composites were
investigated using a laboratory-scale packed bed reactor. Composites using Si—SiC foams and honeycombs showed higher
heat output rates than that of a pure pellet bed, and the foam composites suppressed the formation of cm-scale agglomerates
and bulk volume changes simultaneously. This study also developed a numerical model of the hydration of CaO, and the
optimal porosity of porous supports that maximizes the heat output rate was shown. An energy analysis of a Rankine cycle
driven by a small modular reactor and a TCES system showed that the composite materials developed in this study can
contribute to the load-following of the low-carbon power grid based on nuclear and renewables.
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