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A& 3L, "Reaction Performance Enhancement of Chemical Heat Storage Material by Lithium Bromide for Magnesium
Oxide/Water Chemical Heat Pump” (BR{b~27 R0 L/KRTIH NV — MR F b EE B B O BALY F 7 A8 D
FOSMERE)ERAL , 7 EIOHERR S TS,

% 1 % [ntroduction] TIX, RO MR THLEL~7 RV LKA MgOMH,0)7rI Ve —hRy T
(Chemical Heat Pump, CHP)D JFEEAFB §- 5L 412, CHP 13 250~300°CHij#% OZAD AL - A H 2N AIEETHY , /NN
JEAR B 47 4 RN HUIBEBE AR & 27 A D @D ZAE AN ATRE T D08 . BEAEATBH I BV JE S FE R AVITAERS, ZD AW
REST A b BEET DL, 22T CHP [\ DAL A3 BB BRI I3 B FE 7] EANRE CThHZLaFRfiL T
5, ZORBEOMER D=0 KB~ 7 327 A(Mg(OR) )M 38 L7 7 A I (Expanded Graphite, EG), &ALV F 7 A
(LiBNZE S L= EBR (EML) Z 251 T %, EML 13 EG 28228 TlRIBIEL @V BMREEAZ A L, SHIC LiBr
IZRDEWWBUKRPEIZID, FERD Mg(OH), Ly MUZEEGABHI L R TENV M BB LOSUS R I TE o Lz il
N, ZOMBIBHIE OEBEMAZRL, AFFEO AL ERERL TN,

%5 2 # [Experimental Techniques for Preparation of EML Composite and Apparatuses | Tid, EML #EtORFHZ A=
PO FHEE IS O, BUSHERFAM 0D 728D D EVR IR 4 FH VN2 SOG M BE I E 2E & OME B E T A L TvD, 3B
iz 0EH O LiBr-Mg(OH), IR AV a [-]. EG-Mg(OH), iR A HELL w [-1ZEFRL TCWD,

%5 3 & [Thermogravimetric Analysis of EML Composite | Tld, EML #%Ha=0.10, w=0.50)2/ERL & HRECHD
HLR Mg(OH), EDORGHEE H#E L, EML 23K ZKFOB G EB W ST B < BSOS HLAAR Mg(OH), 23 5l
#72 200°COARIBIC BV THIEIT 528 27R L IVIRE OB L X — DR TEHTEEMBNITL TV D, ik X
JEE 200~300°C DRI C— Y SR E T /L TRV OREEE TRt T& | TEHE L= L% —13 114 kJ mol LHLK Mg(OH),
? 133 kI mol” KV F 452 L47RL TD, AKFIRUSHIERA AL LV BT e d 200°C £ TORUSHEDR R Sau, 4
R AR R AR SR EZ £ 7 /L CRl C& 528 &7~ L, LiBr iIRIMC KO OGS HEAMRES Tz LS iR DT T,

% 4 ¥ [Kinetic Analyses of Effects of Mixing Molar Ratios of LiBr-to-Mg(OH), and of Mass Ratios of EG-to-Mg(OH),
on Dehydration and Hydration | Tl o, w DK, KFASNI R D OGEN I F2R Ra T 42 O o w OFEHZ
WTHFL T, a = 0.005~0.30 D TIE a = 0.10 AUSHEDROHENL TVDHZLARL, KN T a=0.10 [ZHBWT
w=0.50~0.88 TOEERNG w=0.83 MEiH THY, a=0.10, w=0.83 BREESHLTHLZLERLTND,

% 5 E [ Thermogravimetric Analysis of EML with Optimal Mixing Ratios | T3z b3/ EML &R EHZ DWW TR
IR SR IR A AT O SR DN C— IR EUSE TV OIRE R, KIS IZ DU TA R N LB E R S A% E
TNOREREAE L, SOIRRERFNEZ ERBIITRL T D, ZOREBHIDUWT 50 BEIETOMDIRLY A7/
BREAT, 8 2 P A7 NV PRITE E LT SO EEFF O ZEZ B H0NIL TV D, IRWTHRBEM B -V, ERBIIZIR ThHS
JERG I AREAERLUAT BHRFE AR B L TVD, EML Z2/EMEL72 277 (20 mm x 32.6 mm x 110 mm, #&p = 0.83 g
em™) A VERLL | JERME T NS U CRRE A OBVAEE 23 1.91 Wm'! K LHA Mg(OH), 277 (028 Wm ' K', p=1.0g
em)?D 6.8 I LT BT EERL TS, IRNWTHZ Ly MEIR(EA 7.1 mm x JEE 3.5 mm)?D EML (2D TSR
EENRIFCHIE L, BAKRS  AKFNR R EB I LM LD SOG I E OAR MBS SOICE BVRTER A E £
0. ERAMEREVM B CHLZEEAGINIL T D, RIEMEFEE R RERAR 200°CE T, FokK G5

RO AN ATRE CTHHZEEBINIL TS, EML # 7 Ly MI DWW 10 [BIETOMREUSIS A7 VR EF T
S R E B L OSBRI B OB LITIZEA L TN LA IR TS,

% 6 Z [ Combination of CHP using EML Tablet and Small Nuclear Reactors for District Heating | Cld, MUl ZAHEAG 2 %)
%17, B%LIZ EML 27 Ly ba V=3I b— Ry 7 & N -7 L O S 2T WO B A L TV VD, EML
Z 7Ly bDOIKFASEH 2550 994.3 MJ my, (110°C, 140 min) THY A Mg(OH), #7 L DA 343.3 MJ my,”
D 2.9 EDEEELIRDTEERLTND, /INEINEABUF 10MWth)DEFEZE D 20%E BN M E e 55 GI DEAT R LF
— BT O T DFTEE BB EHARIZBF L BLK(300°C, 30 min), KF1(140°C, 80 min)D#AEZA: F Tid EML 271
O RTERRE L 73.8 m® SHERL SN TS, ZORFEITHR Mg(OH), 7 L hd 11%4H 4 L T MAFE TE BN TED
ZEERLTNA,

%5 7 %[ Conclusion | Tl - FIZBWTELII M RAKRIEL . Aia X OfEimEL TW\5,

INEE A, RESCE LiBr, EG THUGEEL - Mg(OH), L= 2B B2 BIR L, T OM BHZ X AL FEBEEE O
PEREM EAFEBRIVIZGEL , R N7 T hOART L ~DOEAMEE R L0 THY, T¥ EBIOTE EHKTS
LZAMRREN, Lo T At + (0% OGS L THAMES 5L DO LRO 5D,

% FSCER I, FAsC 2000 57 & BE3C 300 384 1 #3282 T 24, & L<IFDEC 800 754 1 HifRii L T<Zavy,
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Nuclear energy has the potential to provide an abundance of greenhouse-gas-free energy for mankind.
Nuclear power plants are nearly always base-load power plants. However, it is required to meet
fluctuating energy demand. In addition to deploying thermal energy storage with nuclear plants
would allow nuclear power to provide load leveling, and thereby alternative chemical storage material,
which are technically compatible with this application, are needed to develop.

In this study, a novel candidate chemical heat storage material, called EML, used for the magnesium
oxide/water (MgO/H,0) chemical heat pump (CHP) which is one of the representative thermal energy
storages was developed, and a potential use of this storage material for load leveling of a combined
system of MgO/H,O CHP and small pressurized water reactor (PWR) in district heating system
preliminary was evaluated. The EML was obtained by mixing pure magnesium hydroxide
(Mg(OH),) with expanded graphite (EG) and lithium bromide (LiBr), which offer higher thermal
conductivity and reactivity, respectively.

It was demonstrated that LiBr was successfully employed as a reactivity enhancer for dehydration and
hydration processes. With respect to pure Mg(OH), powder, the EML composite showed a higher
reactivity in dehydration and hydration; further, the EML composite could dehydrate and hydrate at
the same reaction temperature (200 °C). To achieve higher energy density, a compression force was
introduced into the EML composite and formed as slab. Furthermore, a 73.8 m’ of the EML tablet («
= 0.10, w = 0.83) with the volumetric heat output capacity of 745.4 MJ my,~ (Ty = 300 °C, T}, =
140 °C, Py= 57.8 kPa) would therefore allow storage of 55 GJ of heat in a district heating system for
load leveling. The volume of the EML tablet was 90.9% smaller than pure Mg(OH), tablet (812.4
m’). As a result, the EML tablet can contribute effectively in the load leveling. Therefore, it was
established that the newly developed EML tablet is a novel chemical heat-storage materials for CHPs

at working medium temperatures of 200 to 300 °C.
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