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Summary

This project aims to develop an off-line heat transport technology using waste heat
generated at municipal solid waste (MSW) incineration plants, with the goal of reducing
CO; emissions from energy use and creating a regional circular and ecological sphere.

We are targeting magnesium hydroxide Mg(OH),/ magnesium oxide (MgO) as a chemical
heat storage system, focusing on their endothermic and exothermic reactions by dehydration
and hydration.

Waste heat at MSW incineration plants is used for dehydration of Mg(OH),, and the
transformed high-energy MgO is transported to other facilities for use.

These facilities utilize heat generated by the hydration of MgO, and after heat generation, the
converted Mg(OH): is returned to the MSW incineration plants. The cycle of heat absorption
and dissipation is repeated.

To evaluate the system for practical use, we will conduct a demonstration test to place exhaust
heat recovery equipment at MSW incineration plants and heat utilization equipment at spa
facilities in distant areas. The chemical heat storage materials will be transported between the
two locations.

This project started in the third FY of Reiwa, and the main results to date are as follows.

1. Economic evaluation

+ Business continuity and sustainability could be achieved by setting the price of heat at 8.5-
9.5 yen/MJ.

- For business operations, further cost reductions are required, especially for heat storage

materials, which account for about 60% of total costs.

2. Confirmation of marketability

- We selected and surveyed public facilities for utilization of waste heat in Minamishimabara
City, Nagasaki Prefecture. This proposed system generates heat at a temperature of about 200
degrees centigrade, and we identified businesses conducting operations that require heat
input at about this temperature.

- We visited businesses and municipalities to grasp the demand for heat utilization and
confirmed significant needs for this system from the aspects of reduction of CO; emissions
and fossil fuel consumption.

* The project aims for further increase in heat recovery in the future. We confirmed that the

key for the success is to find potential facilities to use the recovered heat.



3. Design of the experimental device

+ The proposed design has a high temperature type gas-air heat exchanger installed on the
upper part of a secondary combustion chamber set in between a furnace and a gas cooling
chamber to produce air at 350 degrees centigrade; the heated air is then sent to the heat
storage materials. Specifically, high temperature air (500 m*N/h at 350 degrees centigrade)
is circulated for two days over heat storage materials to store 1 GJ of heat.

- A survey of current heat supply system was conducted. Then, heat radiating system was
designed to provide hot water and heat it in a 5m? tub.

We set basic conditions for the demonstration test in the first year.
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IeMHT LTI BEESOMBX AR TORT oA, ENELD, 5T, AT
—IFASOALFE B AT DO X, RAT—FRAERKDOBEEZ MR TEHHPHNT
DEEEIZHIIEND,
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BAE & B EEEEIC W T, RO 3BT Tk 5 : (1) SEE. (2) FHEE
DFEAM, (3) 51 H ik,
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Candidates for solar energy storage
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Ca(OH):(s) + Q = CaO(s) + H20(g), Q = 1.4x103 kd/kg

KEJE TFIZBWT, CalOH)2 DA ST 450°C LA LD Ll ) i iR I Tt 25, ZD
JEIZBI L T RS, AKRKE IRESCKE T B A, 22BN 42 8 O KB L) o4
BRI DETRIMODE B AT ~T- 2 OWFFE[8-15] 330 AL FEZ BT L Tho b b T
B TH D,

Schmidt ©(2014) [1111%, FEEEAERSE T, 8L% 20kg @ Ca(OH):2 & W\ C,
450°CTOMiKERK) 550°CTOKRFIIEZ MK LT, 10 [BlDOMED IR SIS OEAEAFR I
T7%C, BN F O RALI B - L#51L TuD, Schaube 5(2012) [1011%, FHR A7 —
JL"C 100 [F 2L D Ca(OH)2 DBLAK/KFIE R Z DI L, KK E 1 bar(BEZ 1 atm),
505 CIZBIT DG ZVE—1E, 104.4 kd/mol(= 1.41 X 103 kd/kg) TH~-7=,
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Murthy 5(1986) [13]D#FZEIck 5L, Ni(OH)s, Zn(OH)s, AIOH): i, Ca(OH)2 D ik
HWEZRELTHORRELT, BKIREEZ PP 70355, K 3-5-3 1%, Ni(OH)2 ZiRMmL
72820 Ca(OH)2 DK S ZE B ZRLTIZL D ThD, Zha b E . B%IINRIZ 430°C Tt
HBEENDD, MOMEETIL, BT LHTIENZUNEE B E N KELRDER TR,
400 CTHPARDBEA TWDN, 15 3 THEEIT 8 HINZBZEL TRV, £z, &L
T TIXALE Zn OFIND, 450°CIZ351F 5 Ca(OH): DB AGHE 2 K& LT, X 3-5-4 1L Al,
Zn, Ni OWMNEE 1, 3, bwtwEZ LS B 7 50 EEZ{L%E, Index TRLIEHD THD,
B2 Al TSI RN KENZEN DD, Fujii 5(1989) [14]i%, Cu OFIEIRY R 727>
T-EHE LTV,
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(1-W/Wo)

Shkatulov 5(2017) [15]i%, KNOs DIRMBHIFNZOWTH R, ZORERM, X 3-5-4 T
b, KNOs OIRMEOHIMEEBITHKIREN TR0, ZOMFITHEMNE 5wt% THRAT
%, X 3-5-5121%, KNOs % 5wt%iishiL7- Ca(OH):2 & Ca(OH)s Hiflk D ik 268 & b L
T, Ca(OH)2 A TIE., Bk HEERVY 370°CH 5 400°CET, KNOs D 5wt%iFshnic
FOBARNIEF ARSI NDZ LN DND, 72720 AKFISURIZR LTI, ZHuUIE DR §id7e

Uy,
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Mg(OH)2 DBEARIK IOV G L, WA TRIND,

Mg(OH)2(s) + Q = MgO(s) + H20(g), Q = 1.4x103 kd/kg

O
-

T
- —  Low~T. D. MgO | 1
------ Commercial MgO
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tg=2h i

@)
I
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Hydration Time |hl
X 3-5-7 MiAKSMHDE2D MgO O iaEMH[17]

Ervin (1977) [16] I
Mg(OH):2 & Ca(OH): \_/)l/\
T, ZNZ4 500 [\ElE 211 [7]
DA IR UGS TR EAT 72,
ZOFEF, Mg(OH)2 DK/
KFBESNL, WD 40 [A]T
7 BRI T DN, DK
XL E LTz, BKIKFD K
A I R EREACIT RS
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LZELTEY, FEEIITZX
IEEDLRNA, SO E T
xR L, 190 Bz 2
T EEL,

NS (1993) 1718 L O°
Kato & (1996) 1% . 8 %
700 C LL o & | T
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Bz e L7=(1 3-5-7) o IIKVEAG 2 LD

 BET DR

ROBKIREEIZEY | £ DRSS
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[FIC&METH RIS NEEAEHEE R o7, BIZ, ZHUTHE DR EEOEICHKTHIE
BN LT, F2, 100~180°CITHV VT, ARSI AR ZESUED @V MEE | IR DS
RWEE I<HEATZ,

Kato ©(1998) [1911%, k> MgO A, —i)7e Mg(OH)2, Mg(OCeHs)2 EALE 4L
OAERLLTZ MgO % H T, KRR/ K DI UG EE§ 7=, K] 3-5-8 IR 38512,
R (5nm) O MgO ¥k — e ————
DOAERR LT 8 D i

Th=110C Tg=350C

PElZ, B 5 BIDOKRIET 70F 47 4kPa P~
IFETLZbDD, £D#% {80°C saturated steam) .
19 [0 S5 C I ety — g heeome fg=60min T
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AT WO APEE BBV —_
HpEREERL, b7 B |
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Ervin(1977) [16] & #F 3¢ 3or
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LB 7L FEREL L W
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450CUE DB E R Com: —#% (5 1 m © MgO ¥yAmo i)
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X 200-400°C D B 704k 3-5-8 Mg(OH)2 D BiAK/KF S D IK LKL
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Ca(OH)2 Z— S ML T2 56 K T F ORL - DB ANRE 5 /0L, 8N
ORI R L IR To L D E S H D201, DT ZNHDMEHE AT b
AT DT, BRI BMREE S RSB TH D, SHIT, AT RIS Z R0 IR HITEES
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SOIMDFFEPTIOITET,

Ryu 5(2008) [21]i%,
3-5-9 (TR T LR,
6.8wt%LiCl .
6.4wt%NaCl

—@— authentic Mg(OH),
—ak— 6.8wt% LiCl/Mg(OH),

——— 6.4wi% NaCl/Mg(OH),
——4&@—— 16.0wt% CaCl,/Mg(OH),

100 16.0wt%CaCl: % Mg
< 80 (OH) 2 IZIRINTB&., &
s DA BRARIREE A 277°C
S so B, THEN 233C,
& 267°C., 27T1°CIZ F 2352
%40 &%ﬁﬂjbf:o if:\
2 6.8wt%LiCl Z ¥R L 7=
& 20 BAD 280°CTOEEE
- I%. 100wt%Mg(OH)z D

0 - 11 fFlc#E LTz, ZaUd,
' ' ' ' Mg(OH)2 D 45 fif 5K it D

200 250 300 350 400 T T L — % b

Temnberature PC AT

559 GREIRIICLS MO AR miRE ) 2oCbley mlkad

5115, Ishitobi 5(2012)

[22]1%. LiCl ZE/L 453K

T 0.1 L7z Mg(OH)2 & VT, 250 C TORi/KE 110°CTOKFIZ MK . Z Difit/A

MEFH~T=, ZOREE, 105 [BIOMDIK UG T, Mg(OH)2 2% @ LiCl1 RN D0 | FiE

AEJJIZE. 1.25 X103 kd/kg /25 986 kd/kg ~& 21. 1%V L7z L &L Cd, F7=. Ishitobi

5(2013) [23]1%. Mg(OH)2 DRI FIS G KIE T LiCl DUINE, 1EE . KARKIEDE

BER AT, TORER, KFOZEHZRIT, LiCl IINESEWIEE | KERREDNEWVIEE,

TIIRFMBEE DMV NEE , 20 3 EE s N 7=, 3-5-10 1%, LiCl ORI E D2 A IR
7
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Vapor supply
|

250 T ': —r—————1—— 400
=030 ...-e--
“ ; e ¢ :‘l Temperature 350
sl . R X I 73300 O

4250 ©
200
150
100
50

—_
(o)
o

100 |

Temperatur

(9)]
o

Mole fraction of Mg(OH),, x [%]

o

[ PP P (B PO >
0 50 100 150 200
Time [min]

a :LiCl DI (£/L4535)

3-5-10 LiCU/Mg(OH): D fii/k//KFnh#r (pH20 = 57.8kPa) [23]

Shkatulov 5(2018) [24]1Z. Mg(OH)z ~® LiNOs iiANZ LY, Bl /K BIAAIRE D 7T6°CIK T
L7zt LT, Ziud, (ko HEDO TR RKDIEEIK T THS, 512, Shkatulov H
(2019) [25] 1%, 10 [AID PR FI S iz 0IRKL CT, ZOZEM BNAH THHZ L H MR LI,

iz, Ni(OH)2 24 5&, Mg(OH)s E DB &L THRREE A Z{LL ., #iF7: Mg(OH):2
TIEBLK BB TE2E 200-300°C TOZFHEE AHEIZT 5 L) Kato 5(2009) [26]0
WERDHD,

BVRE R mD LRI EL TL, IREBESOIRA . JEENE N THDH, Mg(OH)2 (23—
F2TA M RBIRZTIES . HDOWITIRE JEM, <Ly MBI 2528 T, BYRERIZS
T, WK AKRFID S ] LIz E R HH[27-32], Ll Mg(OH): LRFZIEES
EOMREEMENRTINTZDIT IR BT DM APEDRFF VY, 2O A 72012,
Mastronardo 5(2016) [33]. Mastronardo »(2016) [34]1%, 7855 - TR B L CIE REn D £
iz Mg(OH)2 275 T 5L CTHIEMEZ Em O BUIZIRA LI OIS EWEEWERE, S
LM AMEEZ AL, XUy AORIEES @A TV B2 B LT,

Kim %5(2011) [28] 1Z. Mg(OH): |24 @i (CaCle) Al (MC) . HDVMEZE RS L CaCle
ZIRA (EMC) LT EE8WF O KK Fnzsh &2 i~ 7o, ZORERBE 3-5-11 ThHD, &Y,
CaCle DA DY TIIPAGE I B A 5 2 7o s, ZICIERBEEhE N 272 EMC Tl
AKHEEDHBINTRKRENZEN 303D, ZHUE, WIRESICRDBYRENE L YR O E3
FHHEL QDI EIZEDEZ ZDIND, KRNI B W TIE, FIHIERECIx CaCle DAIRML
7= MC O3 KFMEMES DN, B 72iinfi= T EMC 2 b m<ied, Zldid,
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CaCle DRFEEALDFZEL TODHEEZ LD,

“Orl T,=300°C T =110°CT =85°C /-ﬁ o
il T S MC (a=0.1) / g
E I r
w2 I / J
& 100 " 4 250
S : EMC (1:1, a=0.11)
L s 11 S P
o | .'.’ L.
N #e e
8 ' [p pure—Mg(OH)2 3
€ 60 '. 150
ge) il %
I} 1 E
! :
E 40 ] Temperalure 100
2
20 50
0 0
0 50 100 150 200 250 300

Time, f[min]

Td:BiAKIEE, Th: KFEE, MC:MgO+CaCle, « :CaCla/Mg(OH)s DE /L4553,
EMC: EG+Mg(OH)2+CaCl: (EG:Mg(OH)2 = 1:1, a=0.11)
3-5-11 Mg(OH)2 DBLA/KF iR : 3EUSIN, MC %0, EMC o kg (28]

ZH|Z Mastronardo H(2017) [35]1%, IKRFEERMICHEFE L B L EREALERTHZET,
L Mg(OH)2 &DFFINER L OEBRT DK KR E DB FIED 50 7= 1R 240 (EG) <0,
ZHEDH—R T )F2—7 (CNT) T NAT VO REAME ZBI R LT=, 2D NAT
Uy REA#EHT, Mg(OH)2 % 30%F2E LG AL TWORWIZHLEID LT, fliF/s Mg(OH):
PLEOEREEREEZ AL, OSSR L3203 0 o7, X 3-5-12 12, FiK/KFn=sE)
Z59, Mg(OH)2 B LY, IRFEE THD EG X° CNT 2L 728, SUsAMetesi,
KB EL GO EREIEZ IR L7 77 =2 (GO) CmEmEEE CNT &, &5ITEERD
RBENZEDR D, 5% Mg(OH): &4 4 @b -6 OMERE, M0IK LG D% E M
DFEPHFRFS D,

Piperopoulos 5(2018) [36]i%, syt #iL7= CNT (SN) EHIRTEE D CNT (BN) @ 2
D CNT ZHWe ATV MEEMAERIL | BOSFEZ T ~Tz, £ORER, SN O3
A3 Mg(OH)2 b7 713 CNT HZH—I2a L TR, FRVEEIT Mg(OH): HiAXhY
BTS2, BN Tlix Mg(OH)2 k7 7132 ICBEEL CLEV, FRVHEVEIX Mg(OH): H
KLOBDHZEN -T2,
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o

a Dehydration reaction (endo): Mg(OH), —» MgO + H.O

Dehydration reaction (endo): Mg(OH), —» MgO + HO

Reacted fraction (b (*))

Reacted fraction (i (%))

Time (min)
c Hydration reaction (ex0): MO + H,0 —» Mg(OH), d Hydration reaction (exo): MgO + H.O —» Mg(OH),
100
g Z w
: 1"
! i
o« :4 — A OH 2
- —
0 Ld
0 20 40 &0 ] 100 120
Time (min)
Sample Code Carbon Type Mg(OH); Load (Wyyg0m), (wt %)) Density (¢ (kg/m*))
Mg(OH); E 100 350
GM EG 334 150
SOM 2O 34.7 423
NM CNTs 35.5 207
FNM F-CNTs 31.0 765
EG:REERI8, GO (k7 27z, CNIssh—HR 7/ Fa—7, FFCNTs:E#EfE CNT

3-5-12 ATV REA B OWAKIKF G AR [35]

Myagmarjav 5(2014) [37]1%, Mg(OH): |Z LiBr LAk Bena 1R ¥ -8 44 (EML) %51
FUTZ, ZOZBERM OLKIKFnZE %, X 3-5-13 (2~ X 3-5-13(a)ickbé, 240°CIzE
3% Mg(OH)2 EARD Bk & s LT, EML I% 200°C T SUGAMEES D Z LN 55005,
3-5-13(b)& A.5L, EML (% 110 ~ 200°CO#PH T, IR MRV E KT G R L7025,

EREDS(2020) [3811%, 7= BR(L AW EIRINLT- Mg(OH)2 D SUSHEIZ DWW TR, £D
fEA, WUz 8 O = Wb & DO TlE, CeHsNasO7-2H20 7235, FOe M FIZi
BERNRI THLZEN DTz, Fio, TOMRIL 2 [BIE ORISIZEBWTH B35, Ziud,
CsH5NasO7+2H20 7% 300°C O /KIRE CE RS D728 &3 2 b5, CeHsNasOr+2H20
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DA RAER L. NazCOs THHMN, fikE7e NasCOs Z ML TH ., BlKIEE DK FIX A
SR T=, 2072, CeHsNasO7+2H20 % Mg(OH)2 (2R A LT-BE DB iR A i3,
CeéHs5NasO07-2H20 HAKDIG A EIX R0 Z OB A ) 03 RO D 1) B2 % 5L Ty
LHAREMED B D,

l‘hyd'lﬂoﬂ(P_IS?.B kPa, T‘ USN‘CI-_ 2‘06 ME
100 ' ' Iy o

o= Mg(OH), @T, = 240 °C  EML composite |
= ‘0‘4-0-0—0--0—0-0_
-3 I M-
8- EML@T =200°C
® 60} er, = ]
c
o
=
S 40}
S
s
- 20}

EML@T, =240 °

% 50 700 150 200 0 40 80 120 160 o
dehydration time, t, [min] hydration time, ¢, [min]
(a) (b)

Td : BiZAKHEREE, TrokflE
3-5-13 LiBr &R E40% Mg(OH)2 (TR A L7=E &8 (EML) D i K/ 7k fnzéEh[37]

Kariya ©(2017) [39iZ. T4 —B Lz P HOPEH AR ORI E BB RICZ S
NTW5 SiC-7 4 —EB/Ki 7 4L 2 — (SiC-DPF) (2, Ca(OH): ZfHEFSEC, KnFirth %
AL, TOFER, SiC-DPF I, Avmilitk LR RO yEEEZH Est, Ca(OH): ALY
HE WERRE R R, WL KW EREE A RLIZERE L TVD,
Funayama %(2019) [40]i%. SiC/Si Z&1aiEDMIFLNIC Ca(OH): il s3b S8 7= a4k
ERAR LT, ZOBEMEIOEREIR BRI, fEk#HE Szl Ca(OH): @ 1.4 fFE\MEE
R BIRUSSIZEB W TEW S SV R OMER 2R LT,

iR L7z —# > MgO/Mg(OH)2 ZEEW DFFs % | KR FITRLIZOMRE 3-5-3 ThHD,
Ervin[16/|2 X580 USSR EERIE 1977 HOFRE T, ZORNDITERIN T2, ZHL TR
LCHRAE, &F. FFIC LiEORMERFZEM ORI LAEEM AR D ED DN TEZL
W335, CaO/Ca(OH): #1Z SiC-DPF % L 7= Kariya H[39] OWF7E%#E S, 2017 4T
H5, Li HIZZFOHmENRESNDILOD, Mg(OH): DFEIZBUWN TR DO EZEL ., it
IKBAARIR B 2 AR TS E2Fr 5 | RFEEM 1T Mg(OH)2 % E B DR E 35 L ORI
%l LT ENHLNHLEE 2 HND,
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7 3-5-3 MgO/Mg(OH)2 ZEWA DBR 38 #% f

& MgO/Mg(OH)2 REIHADBAFE [ ( ) REIRERE]

1993 | | E@BUKMgOORAHE (1993) |
1998 | BstMgOnFORHE (1998) |

2007 | [ Ni(OH)2, Co(OH)035m (2007)
2008 | |&msE (LicHt) oFm (2008)

- 2009 I SmKEMEY (Ni(OH)2A) @0 (2009) I
2010
2011 || Licl oFm (2011) "CaClz 832, HEURAERE (EG) +CaCk tOES (2011)

2012 | [uic SMMOBALEE (2012) | r-zxasqromm (2012) |
2013 | €6 o%m (2013) |
2014 _I LiBr ¢ EG OB (2014) I_
2015
2016 ! | #-#>#J%2-7 (CNT) 0% (2016)
2017 J BIRHEEG, BREECNTORS (2017)

2018 | LiNos o350 (2018) | | man—H£>+/72-7 (CNT) OFMm (2018)
2019
2020
2021

() &B/&RKFE/LY

B D KFALSIEDHF TIX, ZOISNRKERERNEE L ARE#HHOLICTHEA %
DT VD, Bogdanovic 5(1990) [411Ick~ T, F1d TEEA~DM TN HER S, Ni iR

MgHa(s) + Q = Mg(s) + Ha(g), Q=2.8X103kd/kg

DEIMZ I OGRS N DT L%z R LT,

And L7z Mg(OH)2 (23 23k BEnIR AL, MgH2 [T L ThRIBRDI RGN TVD

[42],

(i) BR{LA/ R ER L

BB DRIBALSORIE, FIZ CODEMSUGE L TSN T D, D728 K72 CaO @

PRERALIOE(CO2 W A&) DEVFENZ B3 23Xk T — 475, B <FFET 2,
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CaCOs(s) + Q = CaO(s) + CO2(g), Q=1.8X103kJ/kg

800°CLL LD T, CaCOs D fREZFBNAIRE TH D, LU, SUSZ IR0 T L
CaCOs DA E LRI %[43-45], fliiZ, PbO/PbCOs K> SrO/SrCOs b, b5 & bt
Al L2 DMt 135,

Kim 5(2019) [46], Takasu 54711380, LisSiO4 (2 BT AR KoCOs ML 722
Ly "D ERFEAL S DY 550~T00°C D E R T WS EWEREA R T 22 AL LT,

(iv) BR{LIR TS

JROIEALIE IS IE, 500 CUL LD mili TR Z EAZEH TEL0OBHR THLHH, X
SRR EHT |, FEE E MR WS TR D,

C0304/Co0 1%, b Z<WFES- &R DIRTSIED1OTH D,

Co0304 (s) + Q = 3Co0 + 1/2 02(g), Q =0.8x103 kd/kg

900°C LA - DI B AR AT i A 323 . FCIoBERE L LU, M0 U a3 1<
RN, E, MR EL B RN,

Mn203(s) + Q = 2/3 Mn3Oa(s) + 1/6 O2(g), Q = 0.2x103 kd/kg
Mn2Os 253D LR Z MO EEChH LN, FBEE D/ NI R A TH D,

CuO(s) + Q = 1/2 Cus0 (s) + 1/4 02(g), Q = 0.65% 103 kJ/kg

CuO/Cuz0 (L, BICIRE L CuO DRl SDZED 35 CREE LN, MISE#EV KT L IhL
fbitEde, Fiz, EICHE TR, B LR 1R, 1l FesOs/FesOq i, FEF @V E
TEIREZH L TCWAN, SR EE I3 Ll HIz, f<BERE L TLED,

W) &BH\MMET =T DKL

GEtmET e =T O KIS ERIH LT2 BB S HIFFES LT [55], BB R (W
) 1T 140°CHHHEEFTT 5725, 100°C~200°COFERDOF A Z 2 ST\ D,

MgCls+ 2NHs(g) +4NHs(g)2MgCle 6NHs(s) /JH= —55.7kJ/molNH3

OLTRDE, ZAHBEAR R I 2 TR IR O BERVE AR L TERLIO LT 556
VL | R BE RSO RS FRC T ARy D3 BB E 5L, eRikL
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MIKEE L DAL FEBEFIHT201%, Y THHES 25D, FFIT 200~300°C D FEEETE
4251213, Mg (OH) 2 DBKIKFIR S8 L TWND, £i2, ZORUSHE, BUmErE2m Lk
T HDOREL . A RFEIN TS, 2720, EAEEZ5E. HlzE Li Hoidd
R FBEOHRRILFEDOXIR N, BFHNIES T D0 E0E, BEIZABO e id s
/AN

BEM OU B LN MSEEOBPMRERILIR B EL T Hl X7 108 B IaikR E
DR EEEM % RSP RICBINT 5 5 1E% 08355, OGS E OB EEO W EICEL T
TSI EL DN HY , ZNETED LT FHEL ~L TORGEN RSN D,
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3.5.2. ENEHE
ENIZB T DA FE R OG5 AR D FE 2 . B, FHFET. 51 STRRIZ 31T
WD, 728, FHFRIEL LLFD 7 5THD,

(1) =VRU—/b: = T3 (1K)

(2) N7 AE—har T L DA T TA VBN WP 7Y — T 7 Jay—(BE)
(3) Z DA DI EFEEFF(PCM) :NEDO 72&

(4) MRS FUEWIRAT AL A - B EE: T 3G

(5) N BFALTFZEBRS : A ARASA L NR— VT 4 7 A(BK)
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