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=
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[0070]

[0071]

[0072]

[0073]

[0074]

[0075]

[0076]

[0077]

[0078]
[0079]

[0080]

[0081]

S=55 10-1989668

<A s>
A2 NaClO,, NaPFs, NaAsFs, NaSbFs, NaBFy, NaCF;SO;, NaN(SO.CF:)., AF A= 7t2BANUGEFY,
NaAICl, 5 & i, o159 2% o9 EFES AT 5 Utk olE FTolNE BiE TP Az

S AHgshE Blo] whhAsith. S, WA f7] &vlol &aAA HFHs|dezA o] & 4 k. {7]
SR E, o8 5W ZgdAsERYo|E, JqEdtZ Yo E, tWEsEHYo|E  tldgrtERyeE, o
duE 72 o) E, oAz EIAWEIIEH Yo E, Hd a7 25 o) E
4-EfEFerd-1,3-tSEd-2-2, 1 2-HESAZIER Y SADAE 59 JF2HYo]ER; 1,2-tHHFA]d
g, 1,3-UdEAZEs deEFosrzdvdddHz, 22,3 -HERSTFoRI2AYI T2y o2
HEZs =2red, -vdeEgs =2 ‘EJﬂlﬁv;¢§&ﬂ%,ﬂm54w%,y-Tﬂiai‘iAﬂ
Aw ;ﬂﬂEHE% RERUEY S UEHF; N N-tH ﬂﬂE,NMﬂﬂ%ﬂﬂEﬂﬂc¥%44
Hol|EF; &xT ﬂ]% FANE, 1,3-223=E 59 3 T 3
FE; e A7 f7] e FtE B4 A E E%’W A& AHEE 5 9l

+

olshz wel, wA ANAL o8 F% Ak, WA AHARE FNPASA =AY nRA A3, Felo
B7hASN Be FYSASAAY F Aok 1T oS Tt wEA e o /1A A daE
U % Arh. @, wpd saEel MEAs S eAW, o2t A B ANIL o§F FE Atk
A, NaS- SlSZ, Na,S-GeS,, NaTi(POs);, NaFes(POy)s;, Nax(SO04)s, Fes(S04)2(PO.), Fes(MoOy)s <1 714 —l—xﬂ il

<A gl o] B>

F3t & Aol AFeolez} WA £ Atk ol @ Aol Zeldddl, Tezada Fo| I
2UE FA, Bh FA, A 3 3EE SUA 5o AR ojFoiX: tEd dF, X, AX §9 9
e e A 5 Agre] ztoprl

G oqrh. AseelEe T, X9 ¥3] duA WEs} FolAaL, ]
T A, AAE Bt fAHE @ eSE madstt, Addelde] T, duAoz 5 U4 200
m AL 5 91, J FAHeRE 5 UA 40 mY § Ak,

QEF o]z AA 9 A

3, Asdeld, % 2T AR A3sel AFTE 34 F Aest
seba, AFTol WA $ * :

=
x%gﬁzly =1 0;{-& xq%_g].oq Z]

o (example) & AAST, ofgt, 31719 A= 2wy

o e)s) FHEE AL o,

o,
ol
ol
e
-3
o8,
(o]
o,
O
it
it
N
do
(<0
ol
£
)
=
o
Sy
o,
i1
ru

0.056%=2] HAJEHF(Sodium nitrate), 0.08%2] A3t 44315 (Manganese(Il) nitrate tetrahydrate),

A4k(Citric acid), ¥ FIAZL~(Sucrose) s TFTol &3A17]1aL 83 4d & J=H vfadlg upE ol &
ko] 12A17F o] awnkele]l ok, A7) FAxke Y] AAMEE FA 6] 0.29], 7] FARLAE AT

AAAE FA div] 0.05819] ¥]EZ ARSIt ke
2 400TCE A% Ale HFr etor BEAAA, 14 B =
ol AN T dFEujyt =riYo] Wil 21vol . %9 0,9} 79vol. %] N.= i3k AR 7] BLrldA, A 4F
iy =7t E 5T /ming] 22 F23 § 1200C2 10 Al7Hs<k

A18] Wzkeke] Nag M0 & Al Z3Fd ).

_‘_,
r(}
o
D)
>,
Ny

o
w
S
(@]
N
N,
w
(@]
~
2
=
o
4
!
t
2

_12_



[0082]

[0083]

[0084]

[0085]

[0086]

[0087]

[0088]

[0089]

[0090]

[0091]

[0092]

[0093]

[0094]

[0095]

[0096]

[0097]

S=545 10-1989668

e AZFAE 2 9 3 : NapMn0, A

Welehol YA 1A BES 1B00CR 10 ALEE 2@ A Adetns FEL Axel 13} FAD PUS
—[—6}} O}‘o:] NaojMHOz’é‘ Zﬂ.:_é}?,i‘:]-

SEA Ax 5 WA 8: NapMn0, A=

Aejetol A 1A BB a7 F 10 AAE A% B/ AR AL AQent BB Axd 17}
FAF WS 5B Nag 0,2 AZFAT

E%XE] Z'ﬂzoﬂ 9 LHX] 27 Na [MH] —yih ]07 Z'ﬂ

AAYEH(Sodium nitrate), ZAAFLZF 453} (Manganese(I1) nitrate tetrahydrate), 2 1 2]
S 371 3 1o ZIAS I o It 2 AR~ i TR S8l AE A9t
zo 13 4% WS Fdsto] Naling M10,5 Axech. 7] 55009 dozx, d=4 A
= Aake(Silver nitrate), =2 ARdE 10 E 1l FAALFuE 9543HE(Aluminum nitrate
nonahydrate), &2 A Fo 1204 AAH| A%~ 55435 (Bismuth(IIl) nitrate pentahydrate), =2 A
ZdE 13 2 A= dAmEE 65432 (Cobalt(I1) nitrate hexahydrate, =2 A ZFd 1594+ &A1}
=5 43}=(Cadmium nitrate tetrahydrate), &Ed A ZdE 16 2 1794 @A+E] 353FE(Copper (11)
nitrate trihydrate, &&2 A|Zd 184 = #2HH 953} (Iron(I11) nitrate nonahydrate), &2 Az
1994 AAE 35 (Indiun(111) nitrate hydrate), TEZA AZxd 2004 = HAoUF F3&E
(Neodymium(I1I) nitrate hydrate), ZE4d AXdE 21 L 224 AAA 6532 (Nickel (I11) nitrate
hexahydrate), &2 A% 2304 Aabd(Lead(iii) nitrate), EEZ A|xd 249rE= AAZFFIE
(Rhodium(ITI) nitrate hydrate), 222 Az 250x+= AMN2ZHE  $3H2(Scandium(I11) nitrate
hydrate), Z2g]al &4 A zdE 26 U 279 Artoldd 4315 (Zinc nitrate hydrate) & AF&3FAT)H.

&4 vlae 10 Nag-Mn0, Az

Ay elo] A7l a2 BEE 1000CE 10 AIZHseE dAxgsh S AQstas a4 Az 139 sU3 UHS

Fey3ste] Nag Mn0. 5 Al Z=313 T}

Weletol YA 1A RS A2 B77F ohd Akt BV AAE AL ALlsknE FEL Azl
19 598 ES FYstel dAYE uA B A

=4 vlale] 3 ¢ Nag 7(Mng rsFeo 25)0, Al

0.056%2] HAAYEHF(Sodium nitrate), 0.06%=2] HAAMIZF 453}=-(Manganese(Il) nitrate tetrahydrate),

w0.02%29 AAAE 9435 (Iron(I111) nitrate nonahydrate), T4 Citric acid), @ FIAE~
(Sucrose) & Ffote &AS AREstal, wwky &S 239 ~xyole] =55 F3 A% $EE 600C=
FAE A FE ctem FAMAA 1A FES 9, AYeo] Azl 1A FEE 900CE 10 AlZHs dEAe

H
St AL AQstas FEd Az 13 793 WS 5t Nag,(Mng sFep 25)0.5 A Z3FS T,

e

S5 v 4 @ Nag,(n sFe )0, A3

0.056%9] A4} EH(Sodium nitrate), 0.04%9] AX7F 452315 (Manganese(11) nitrate tetrahydrate),

0.04%9] #Axk= 9T§}'€(II‘OH(III) nitrate nonahydrate), TA2H(Citric acid), % FI =2 ~(Sucrose)=

el §dS AMgSkar, wl SNS F50 2xyoele »=FS B A4 £ 600CE FAE A
=

-]
T O L
FH Qto g EAMAIA A S Ay eto]AA 7 A BES 1000CE 10 AlzFEer dx8s AL A

_13_



[0098]

[0099]

S=55 10-1989668

oJstale= FEA Alxd 13 93 WS 78] Nag (Mg sFep 5)0,5 A Z3H3ATt
% 1
Z7d HA 7 #9171 dAg 2% [C]
0, [vol.%] Ny [vol.%]

G52 Az 1 |Nay MnO, 21 79 1200
g=4d Axd 2 [NagMnO, 21 79 1150
g5 Azl 3 |Nag MO, 21 79 1100
g4 Axd 4 |NapMnO, 21 79 1300
G52 AZ 5 |Nag MO, 100 - 1200
g4 Axd 6 [NayMnO, 30 70 1200
G54 AZx 7 |Nag MO, 50 50 1200
G=4d Az 8 [NapMnO, 70 30 1200
=2 Az 9 Nag ,(Mng orsAg0 095)0 21 79 1200
G52 Az 10 [Nag (Mg gsAlp 65)0s 21 79 1200
224 Az 11 [Nay ,(Mng oAly 1)0s 21 79 1200
SEA Ax 12 |Nag.,(Mno.ersBio.02s)0 21 79 1200
ZEA Axd 13 |Nag,(Mny ¢5C00 05)0: 21 79 1200
g2 Az 14 |Nag ,(Mng oCop 1)0s 21 79 1200
FEA Axd 15 |Nag -(Mng 975Cdo 025)0: 21 79 1200
G52 AZz 16 [Nag (Mo g5Cuo 05)0- 21 79 1200
224 Azd 17 |Nay (Mo oCup )0 21 79 1200
S5 AZz 18 [Nag.(Mny gsFep o5)0s 21 79 1200
F24 Azd 19 |Nay (Mo gr51n0 02505 21 79 1200
a2 Az 20 |Nag.,(Mno.ersNdo.025)0 21 79 1200
224 Az 21 [Nay ,(Mng osNi 05)0: 21 79 1200
g2 Az 22 |Nag (Mg Nip 1)0s 21 79 1200
F24 Azd 23 |Nay (Mo osPbo 05)0s 21 79 1200
G52 AF 24 |Nag-(Mno o75Rho 025) 05 21 79 1200
ZEA Axd 25 |Nag (Mng 9755¢0 025)0: 21 79 1200
S5 AZz 26 [Nag (Mo g5Zng o5)0- 21 79 1200
F24 Azd 27 |Nay (M oZny 1)0; 21 79 1200
&4 vlate 1 [ NagMnO, 21 79 1000
a2 Blae] 2 |Mns0, ARk o 7] #9171 1200
54 vlad 3 [Nag - (Mng =Feg 25)0, 21 79 900
=2 vl 4 |Na, ,(Mng sFeg 5)0s 21 79 1000

T 28 FEA AxdE 1 UA 4 9 FEFH vald 19 wE Nap 0,59 XRD #A1 A4S e agfolar,

% 32 54 Axe 1o whE Nap Mn0,° XRD A ZAME gojste] Jebd 2#iZoln, & 4% FEH Az



[0100]

[0101]

[0102]

[0103]

[0104]

[0105]

[0106]

[0107]

[0108]

[0109]

[0110]

on
M
Jm
Qll

10-1989668

E 5 WA 8l whE Nap AMn0,5<] XRD 4475 e}

=

ZLefzolty,

il

= 25 FEsH, 1000CE dx83k vjauld 1o vt Nag Mn0ye P6s/mme 2 Cmem?] 7S 2= 94
(hexagonal) 9159 P27-%¢] XRD ¥ 3 E vehs= vk, 1100 WA 1300CE Ex 83 &4 A xdE 1

40 W& Nag Mn0y Cmem@] 33 2= APEA 729 XRD A5 YeRd= S & 5 ok

T 38 #AxW, 120008 I8 s 24 Axd 1o T2 Nap Mn0,& AZdE 2 WA 40 wE Nag Mn0,<f
o AP e XRD M AE YEYS & 5 Y. AR, (memQ! T
Z9] Nap MnO,= ¢ 15=00A (002)HS Yelhg= #l1 3¢k oF 32504 (004)H-S ek
= A2 937 veth, ok 1200CE A48 s @EF Az 1o WE Nag M0, &2 A xdE 2 U

A 40l mhE Nag MnOxoll Wl CmemQl &7Hr& 2t APEA 7329 XRD ¥|=50°] ta ARES &+ v,

o
=
R
N
)
2
i
(@]
=
o
=
0,

I
)
Sy
tlo
A
e

o

T 45 FF3HE, 21vol %2 0,9F 79vol. %2l NoB $Hireh Ax F7] 97l dAze &2 AXdE 1Y
2] 4e] W Nag M09} EYaA 30, 50, 70, 2 100vol.%9] 0,8 &3 7z T7] EY71(HA Ny)elA &
Hgst @52 AxzdE 5 x| 84 wE Nap Mn0, =3 CmemQ] 3-3HS zb= AMEA 29 XRD A E e
e e & 5

e, =2, B3, 8= 4s v AR, Cnemdl TS e AP‘JZ& ?&91 SE4L XRD £Ao1A 26
7F 30 WA 40% Atole Al 5719 345 YERNAL, 207F 40 U o] 945 YeRla, 19
3 207F 45 WA 50Xk AboldlA] 2719 T AE YEMES & 4 . EEfz, 7] 30 WA 40k Abele] 57)1¢]
3= ZbzE (004), (020), (110), (022), % (112)& YehHar, A7) 40 WA 45% Apole] 2719 ¥=a3= ztz}
(023) 2 (113)S veRaL, 7] 45 WA 50% Alo]e] 27H4 3= Z4+7F (024) 2 (006)° eldls &4 5 9l
. olo Hale], CmemQl S z2be APRA 2o 54 oF 15544 (002)WS YERE Al 939
WX Zo oF 0.2 WA oF 0.3 FAIFoR, ok 0.21 WA <F 0.24Y S A, w3 xﬂl yA9] FriE A2
9] Aol vl oF Suf jF] oF 8.5u] FAAOR, oF 5.47H] WA ¢F 8.076W1 L] AoR YERWTE. 17
t, Blatd] 1o wE P6y/mmc E Cmem@l 37htS 2zt SR (hexagonal) $15¢ P2-%9] &4 A1 ¥4
o] A= A2 949 X oy oF 2 1) ALl FoRE YEWTE.

ole} Zro], (002)WS YEE Al 98] Wkx]Zo] 0.3 o]alel A, olo ydle] (002)WS Yel= A1 ¥=a
o AErt w9 & AL B AlxEo WE NaMn0,7F Aol wig- Eohe AS oud 4 vy, Egh,

(002)%-& WeEbi= A1 d=9] ZE=7F (004)W S YER = Al olde] & dehl= A

& 4 7x el (002)We] AEHH o PE As qnd %DP.

[\
AL
AQ
ol
k1
2
=
%

olo] tale], B A5 wWE (meml FZHS zhis APEA FRe] FEAL oF 25% FZoA e
=8 937t A9 veEhA] ZeS % 4otk g wElA], 255 A YeERhE B
3k (002)HS YeERY = Al 39 s of B

= Zte AP TRl EEA 0 H% T AT ERE %
9

Ml 2o

ki

55 FEA A% 19 wE Nag ,MnO,
1o w2 Nap.An0,0] AATZE dF3te] =AISHIH.

2

2

H
i
B

s, B2 Azel 19 BE Nagdn0,el AATRE HEFSTH FadeEZo Az afz 43

mat
ol
o
o
ot
e
=i/
o
e
4
pass
L

=8
(@)}
rlo
i
i)
é
BN
£2
%a

=4 Hlae] 20 ubE A £EES] XRD BAZAE yehd gzot),

!
o

o o

d=
ZotH, 71z F7] E971A4 1200C 2 Ak Az 1o o 1A 222 CnemQ] 7S
9] Nap 0,5 YERT "HH, A8k 7] &9]7]olA 1200C=2 A glgk vlale] 20 w2 31|

&0, e o 4 gtk elsh e An Ak byl B91717k ohd Az 37 BI04 @A
B BEFY 992 B £ 988 nolFt

T 7 WA = 25% 74 Z2eE AxdE 9 WA 279 ©E Na[Mn ), ]0,59] XRD &4 A3%E vepdl e

ML MY
e orlr

1 me

H

>
=

O+

rlo

i)
il

[l
Wl
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[0111]

[0112]

[0113]

[0114]

[0115]

[0116]

[0117]

[0118]

[0119]

[0120]

[0121]

[0122]

[0123]

[0124]

[0125]

[0126]

S=50f 10-1989668

o|t}.
=7 WA 255 Fxsbd, oF 1550 (002)WS YeERE Al 339k oF 32520014 (004)H-S YERE A2 ¥
A7F YEbgd glEolA], & 204 AuE npe} o] (mem?l FAMAS zbe APEAR Fxo] EA ¢ 3%

UEhs Aoz vFo] Hol Cmem?l #3S 2= AP 729 Nay[Mn M 10,501 @45 MES & & ot

iy

b, = 2 9 4oA Aui R sk R G5 AFdE 9 UA 279 wE Na M M 10,5 F3H, (002)
S YEE AL 939] Bk oF 0.2 WA < 0.3 FAFCR, oF 0.21 WA oF 0.24Y F vk, EEH
1 939 ZxE A2 w29 Zxo] va) of 5ul WX ofF 8.5u] FAHoR, oF 5. 47HH A oF 8.07611 7 =
F k. old fale], FEA AxdE 9 WA 270 wWE Na Mo M]0,5 T3 oF 25% FZo| A vER}E
= 37 A el @S & 7 Aok oA FElA, 25% oA YEleE BEEE 39 AR
g (002)WS YeEtdE A1 939 == oF 100 #f o] 5 Urt.

pud

2ome 1o 2 g
A=)

AA Az 1: AP A Nag Mn0,2 AHESE = 3 vEHA] Az

ZEA Azxd 104 A" APTAEA Nag M0, %, =2 (Super-P, KS-6), % ZAgA|(Poly vinylidene

fluoride)E 85:7.5:7.59] THH| &
AA el Y F L sske]

=

7] & (N\MP(N-Methy1-2-Pyrrolidone)) WolA £33 = UdFnjyx A

< FAsAY.

o] &, FH UEFS 302 A1, f8 HEHE EEyoewr Ahgsta, A|A NaPrget #7]8v =
o

Za R E(PC, 98vol.%) 9} ZF o Zo|edl 7tH o) E(FEC, 2vol.%)E TGl vH|Fds|Ae Al&-slo]
WAX) S A Zsl3 o).

_'j_
=

A AzxodE 2 WA 200 APEAA Na[Mny M 10,5 ARERE k= 3 Wb A A=

SEd Az 194 Alx" APEAA Nap M0, 2% il &4 Axzds 9 WA 27004 Axd APEAEA
Na,[Mn;- My]0, & o= shs AREE AS Alstares A Az 5

AEs AxsAT.

Qg PR ATl FTE o

S =

.
i

=

A Blaie] 1: A Nag MnOE AREFE b= 9 wEHA] A=

s

2 Alzel 104 AZE Nap A, £ iAlo] FBA wlwe] 194 ARE 3 Nap M0 R TS AHET
AL A A Az 19 AW PUE AEse] FT R WAAF Az,

AA vlate] 2: S A Nag (g 75Fe 250,85 AREEE F= 5 Wb A A=

SEd Az 14 AxzE Nap M0, 22 el &Ed vlale 304 Az SEAA Nag.(Mno.ssFeo.05)00 2

=
e AEE AL AFIE A4 Az 13 FAE PRS AEFe] FF L WAAE Az,

G54 Axd 1004 AxE Nagon0, &2 el &7 vlald 404 Azxzd SEAA Nagr(Mng sFep5)0, %

AET AL ASFIE A Az 13 BAT RS Agdtel FF L WA AxH,

o

26a, T 26b, ¥ 26c, @ T 26d¥ AA| AFd 1 D HAA HludEs 1 A 3¢ upE wkAdR o] kA EA
ZF ekl agzEo|v), o] wl, =4S 4.3V7bA 20 mA/gl.® AAF FAE e, HHe A =
Lol TUd LR HAAF WAL 1.5A Fent. FHAE 2 AlolF WY,

2 o b
N

ki

26a, = 26b, %= 26c, % 26dE FZstH, SUAA AAFZE ZhE Nag MnO, (A vlald] 1, = 26b),
Nag 7(Mng 75Fep 25)0, (A wlale]] 2, % 26¢), 2 Nag,(MngsFeq5)0, (A Blale] 3, X 26d)E AME3ke] Alzxgh

R ], APEARA AR TS ZEE Nag A0S AHESHe] WA S Axd F9-(dA Axd 1, = 26a) W

ki
il

AgFo] 200 mihg & WE B 4 L8 A5S UEaS & 5 Aok,
% 272 % E 2bE AA Axe] 1o mE WAL Ae]Z 5] mE FUH 54 % PAEFS 247 e
9 adiEEelth o] W, AL 4.3V744 20 mA/gOE FAF FAL AAAm, PAL 37 FA £ust B
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[0127]

[0128]

[0129]

[0130]

[0131]

[0132]

[0133]

[0134]

[0135]

[0136]

[0137]

SE=55f 10-1989668
A3 S AAF WS 1.5HA Fs

o AL 25 Al 2 AAHAL

());]\
2hE o, APEAEA ZATEE Zhe NapdinOye ARkl WA E Axd 49 S AL

L 27a ¥ & al 2t Al
o)o] Hrieh WASY Askrh AA e(25rkelRelA o 90%) ThA] WelA §BHAFl SEn A
of ol AL & & AT olsh gol, BAGF FASH AHe FF BRAZ AL A AN T
%8 AT, F2H20] (end) Nap An0,7F AR AR TEE Aol we} dehe A Ardd.

% 28 WA = 468 A AxE 2 WA 200] mE WA SRR 54 247k vehd wesseld. o
W, FAE 4.3V 20 mA/goR AAF FAL BF 2 $E9 3T SE2 AR
Ae L5V Baich. e 2 Alel2 AR

%28 WA = 462 FEFE, APEA ARTEES e Nalh )02 gl WA AR F9 AA
o #5o] ool g & & Atk 53, Nalini 10014 Mol Al, Co, Cd. Nd, Rh, Sc, Zngl B9 -8
o] 150 mihg o1& UtERI T, Uhobrh Mol Fe R Nigl Aol Wl 200 mihg & WE 5 S5 18

] Y5 dehae & & Aok,

%478 A4 Az 1o BE wdAs A4 Az o] W2 WAL Alo]Z Fso] W PSS L
W oaeizelth, o) W, FAL 4.3VAX 20 m/goR AAF AL s, AL 4] 4 S29 5
B HE2 GAR PAL 15N Badn. FUAE 50 Abol2 WA

= 2 54 Axd 1o wWE Nap M0, S AFE3F
7] WA g5 o] 75%9] WA 85S JERdT a3y, JAX Az 14
- Zd] 219 wWE Nag7(Mng.osNig.05)0.5 AFE-3F WEA X 2] 9 50 A}
% oH) o26e] W8S vEhel FuSAel o BaE AL ¢ 4+ o,
T 482 A Axd 14 mE bR e} AA] Az 1490 whE WHEAR e 27] Alo]E HAAA FH 2]
o] QRINF HAZEE XRD 1Y ZE YERTE. o] wf, QMWL 1.5 - 4.3V, FHF 20mAhe 2 THT WS
EREEES
T 485 Fhaskd, dA Az 1o mE vhdA] =, &5 SEARE GEA Az 1o ©E Nag M0, E AHE-3H

Wb R o} A Alzo] 140 WE WX &, o= FEAZ dEH Az 210 W2 Nag,(Mng esNip 05)0.5 A&

Sk A R A = FEAEL FEHoR T FgolA PATFR(FTP-6m2) 2 4 sE YERNAL,

U2 WA Aol = gA] APAEA FERE 7 A distE JeYY. $E | Nagr(Mng osNiges)0:2] 7%

15.6%9} 16% Afo]9] 26 oAl ZAAF FZ(Superstructure %3 Superlattice)”} #HzHE AT},
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