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A [ R 2 AV i @R L 2B BRI BT 20198 LREL., 26 EM LRI T2,

H1E S T, WA TH 5 SR AP HTCR)DREZECH Rk 4 R L. HTGR OBE ATz I
AT AOMBIZE N L, ALFEBEIRIC LD Z ORBEOMRREIRE L TV D, —F T, Bl CHAEERLEE
BRI ORBHEIL I N E TR ERLS, MEBEBEE THLELZBRTVWD, ZOIUREEE X, AT
HTGR OAMAEREF S AT & L U CHIA AMEE 72 B L BB OB 3 &2 B & L7z LR T 5,

FB2EIANVINABYY FULERILIRFEORIL] T, BB EHEM S LTV VT A8 F U A
(LisSiOq) & "RV FR(CO) DEUSIZE H L, EiRE CO BRENSPHSRICH T D RSB A L T\ 5, £7,
FI2 5 CO 3 E T D LisSiOs DG ZEEN 2 BAE B ERIC L 0 1 SRS EHIH 2 720 OJE T e ONREESAE
ZRFT LTV D, 15 DI BRESRMF 2 ITIT, LisSiOs DV 3R U SUSEBR 24T\, LisSiOs 7% 650, 700°C THEALTZ
ORISR EZ AT D EEZHLMNIL TS, TIHDRERMND, LisSiOs 23, TEKIF E A EHEN TN
700°C fHIE COBEmBEALFERMELE LTCHIATHRE TH D LHE#SIT T D, SHITHRERY U 7 A(KCO3) ZFRMNL
TZRBHZ DWW T b IRE A 1TV, 800°C fHE TO®IBIFHE MBI L THHFRETH D2 Z L EZH LN LTS,

FIF (AN NTARY FU LOHERMNT & SOSHAEOREY] | TlE, LisSiOs & CO2 D HIZ D\ Tk fa i
W &AT, OIS DWW TR 21T 70 > TV D, ZOREREIUS TIE, shrinking core model 2 AN 72 3 i
T 24T 5 = & T, 600°C LLTFICHIT 5 RUSHAE L 700°C L ETORGHENR RE S BB D2 LA RL TV,
D LT, 700°C DL ECHER SN D REBLKIS DO RIBREENREE Y T U LAORBICERT S E2R L,
oxo-Grotthuss #f# 2 L W B STV D, BURERLEIES T, — KBGO ERIT L Y 680°C LL T OsA i
ENTWVWD, TRENOIGICONWTT L=y 27 n y FEFTWV, £ I2I0bELnEHMEn x v X —nfEz A
WTC, FUSHERNEREN TV D,

54w ESESRB LY E AV SR LB BRI TIX. VF Y A7 =T A M(LiFeOy), Yva il F
7 A(Li2ZrOs), 7 U U A7 = 5 A ~(NaFeOz) D @it FERBHBE & L TORFE AT > T 5, LiFeO2 1% 600°C
FHECRISPEITT 207, REBLSUSICIREZ H T 5 Z EAURENTWD, Li2ZrOs 3 L T NaFeO: (X =2
800, 850°C T TIUSHHEIT L, ITEWVEV R UIGFEEZ T2 Z LRI TW5A, ZILHLDOREREND,
Li2ZrOs 35 & O NaFeOz 1% 41241 800, 850°C {13 TEl b FEBMEL & L TRIHFIRETH B Lk T\ 5D,

%5 LFEEB AT ATl EEW R L COFE & @il 2B 2] Tld, 2 E THR%EZIT-o
TALFEBSE . COHMAE AT 4 b &2 AWEZHIROLEERS AT L, SO ICBERE LR — MR T 23
RLTWD, FE AT LOFM L, HTGR ~DOFIHAMET L. LisSiOsiZ 700°C 3T, Li2ZrOs 35 £ Uf NaFeOz 1%
TN 800, 850°C AUr CHIA MREZALFZEWTEICTH Y . 2 b DR ILF—HEITEZ T 700, 530, 740 kJ
LT REINTWD, IO FEEBRIEE . HTGR BREYOKFERIE T 1 & 2 (7.9 MWth)DEVA faf 8 BhfE RN o 2
T AL LT, 100°C ORJEZE) 4 FEIZ S 72 2B R VX —DOEEE T L T D, EOREH, LisSiOs, Li2ZrOs
B & UV NaFeO, OFTEATEILZ 2T 26, 34,24 m TH U | BHETEHI R U -CIRFE DI 30% D /INEL 70 B0 fof S Bl
AT LERBFETHD ERINTND,

B6E [FiZ] T, ULEOFEETHONTREZHRIEL, KaXofimzit T3,

TNEET DT, AR SCCTIERER ] 0 #EY  700°C 18 CHI A FIRE 22 L2 B B O B BHZE 247V @RI CO2
BB/ OPHEHR CORUSEECME Y IR LRUSHEEZ B S Mz Lz, £ LT, BRAIZ HTGR BFEh ok FRE
a2 OARMEBFREM S AT L e LTORMEZRE L, (WFEER R A W5 2 & TN AREBREM S 2T
LINEBIRRETH D Z &R ST,

i« FRSCEER I, FI3C 2000 F & FEIC 300 354 1RO T D20, & L<IITEL800 3% TR L TS 72EW,
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Thesis Summary (approx.300 English Words )

Currently, the advanced high temperature gas-cooled reactor (HTGR) has been developed. The HTGR can
supply a high temperature heat output (over 700°C), and it can be used for many applications such as high
efficiency power generation, hydrogen production, coal gasification, etc. In addition, integrated systems
with the HTGR and thermal energy storage technology can provide more flexible options for meeting
energy needs. Thermochemical energy storage (TCES) is one of thermal energy storage technologies, and it
has several advantages. So far, various TcES systems have been reported. However, there are few TCES
systems which are technically compatible with the HTGR operation. Therefore, development of a TcES
system that can operate at 700°C is desirable. In this thesis, developments of new TcES systems which can
be used at around 700°C were focused on using metal oxide composites. Particularity, reaction between
lithium orthosilicate (LisSiO4) and carbon dioxide (COz) showed sufficient potential for a TCES system.
For the further development of this reaction, reactivity under various CO, and temperature condition, cyclic
durability, and reaction kinetic property of LisSiO4/CO; were investigated. As a result, it was confirmed
that LisSiO4 can react to CO; at around 700°C under 100 kPa of CO; pressure and it has sufficient cyclic
durability. For kinetic analysis, the shrinking core model and first order reaction model were applied for
carbonation and decarbonation of LisSiO4, respectively, and rate equations were proposed. In addition,
some of other metallic oxide composites including lithium ferrite, lithium zirconate and sodium ferrite
were also developed for TCES systems in the same way. Finally, application of developed TcES systems to
HTGR-IS system was considered. The results presented that these TCES systems could achieve compact
thermal load control systems compared with that using sensible heat storage material.
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