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A7 F71EA ABEE NaCel0s, NaCi0s/C  SA(compiste), NalBDC-carboxylate, poly(acetylene),

poly(pyrrole)-poly(thiophene), poly(aniline), poly(acryloxy)TEMPO, poly(2,5-dihydoxy-1,4-benzoquinone-
3,6-methylene), poly(dimercaptothiadiazole), n-type #71&Al(niline/o-nitroaniline, disodium
terephthalate, aromatic  dialdehyde, terephthalaldehyde, 3,4,9,10-perylene-tetracarboxylicacid-
dianhydride (PTCDA), poly (2,2,6,6-tetramethylpiperidinyloxy-4-ylmethacrylate) (PTMA)), =& o]&9] 3}
AEolv =3Yd 4 . Bl AH S =2 disodium terephthalated 4 QUT}.

71 A AEE Cr0;, Co0, Coi0s, CuO, CuO/C, P, Si, Sn, Bi, Si0s;, Sbhs0s, Si/C, Sn/C, Sb/C HEFA

(composite), SnSb/C A (composite), Sn02/graphene 53| (composite) WA & (amorphous) P/C HEA]
(composite), NisS, i o]E9] Zgo] & 4 A}t Ho FA¥ ez Sn/C € 4 AT},

7] BAA AREE AA3d, Q%3 ATEJE FEIE FHEZR FA(petroleum coke, NaC 30); I
F32~ D ElA wlol| a3 2 Au o) (pyrolized glucose and carbon microspheres); 7F& E2(carbon black);
53 dWF7}E wlol]mEH]=(lithiated mesocarbon microbeads, MCMB); N-=3% ®AZ A3 (N-doped
carbonaceous materials); EAA U= 9folo]; T FFA Y A3o](Carbon based hollow nanowires and

hollow nanospheres); ¥ o599 %3] & 4 gt} Bop FA|A 0% st=sH2d = U},

]

o o o

0%
N

UEF e o)l 4L LiTi0n, NaCo0s, NasTis0;, NasTio(POy)s, Fes0s, Ti0,, =47 Aulol=(d &
, TiSy, TaSy, MoSy), TE ol59 2Fo] d 4 Jdv. Bu} A8z LiJTis0, ¥

9\)\
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Holslr] 98l AMEEE AoRA, FAHEHE
A Asold ojudt A% AME7Fss, I o2 Hd A, Adx =, J)
vapor—grown carbon fiber (VGCF), &A1 f§° =, =
=

E 2% A% 59 227 22 Zoddd $24)
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A7) 1A AL, A7) 2A HEAES dER o9 ol HE7F WEx #&d 9 §U] 8y g
A BHEA, NaAlO(CN), FHF27tolE, B-4FHLH(B-ALOy), HAA o2 HArx =4 ( =

phosphorus—based glass, oxide-based glass, oxide/sulfide based glass), YWAIZA LA 23}
Nasicon (NapZrsSi,Ps015)2 Z48 7FAAY NasGdSiOr, NasZry Nbg 24SisP0,2F o] L7} o
® Fe 25 23, UEF FsteA a4 dsjd, vEF AtsteA A A, PEO-NaClo, itz

2
A4, EE olEe] 2T I 4 k. wrk PARCE AR F gdon, ogd A% o Amwst

a4 (s =

ut} jag 4 ek
A7) FEE 0 EEEE A7) FF AAE Ba dold, B A%, Ba W, i AR, FEuw, Ex o
£ 239 4 o, nuh FARCE B Helnd & Ark. Ba ol S HEF FH § U ¥
FE UlE B8 oo Ws/B WSoRVE BT £ Yt FAES Aadd & ot
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A7) FF HAA Aol Svlse] IAE = 9 ol2 A3 WSS B AT 4 Tt
FAAC dE 5o, A7) FulFs W Fvls Aa 394 Fv(Oxygen reduction reaction)d 4 AT, o]
i‘ﬂ@?_ a“i‘—:, Pt, Ptzﬂ 6;:"% (o:“'_‘ *401 Au- Pt Pthi, Pd_Pt, COPt:g, Fesopt:;o) Non-— Ptﬁ] ﬂ‘_l’% (Oﬂ‘—g‘ E—‘—_T

o], Fe-N4, Co-N4, Co-PPY, Cu on Ru, Mo, sRu; sSeg, WC+Ta, FePc/C, CoPc/C, CuFe-N/C),
& 0], N-Carbon, Graphene Oxide, g-C3N4, N-Graphene, Vulcan) o] ¢lt}.

H 4 A8 (Metal-
free Materials,
&7] Fol= Aba A Fvl(Oxygen evolution reaction)®d = vk, oe] FA| AR 2=, Pt, & it3tE
(d = E9], Cobalt Oxides, CoO/OH, Cos0s, ruthenium blue dimer, Ru-Hbpp, mononuclear thenium complexes,
Mn-corrole complexes) o] 2th.

A7) 2= o 7]%5A Zvl(Bi-functional catalyst, OERZIORR &4 2X)d 4 th. o]o FA|Z <l o ==,

Pt, Au, PtAu/C, Ao]F% AtgE (4 S 59, LaMn0Os;, LaNiOs;, Co-Mn-O nanocrystalline spinel) %©°] $It}.

Zwl(Cl12 evolution reaction)d 4 Urt. o] FAHA d=2+= Ti0,, DSA 5°l

[e] - =

dtk. thak, oo AgE = A& ot

371 F= JAA Zle=e] MeE 1am WA 250 mm A ¢ QATk o] WS WSS A, W #9
A 7R A5 FAske] B w2 A5eS 728 5 Y

woage e d 78 ded:, ¢35 44 4 o 3
494 2 7] &F AAA mwel gAst o3 BBA 32 T 93N AV I AL A &
S5 Aolo] xshe 1A Hald; L 7] wA ANAT 7] 3% Abelol 9Rshe nEA Felve X
s, 37 G AAA, 3%, TA A, L R Bevhe %A o FHlE, 37 $eR ) F
S Aol due 47 SR 9% g3 BHe] bsaA oEHe] i A RSAY o AAE AT
s,

Hom B4 ol 05N + Yrt.

B}k FAAC oGS B0, Ar] nER EEue oyAd uix 2y (92 E9), Microporous polymer
membrane(PE, PP, PP/PE/PP, Polyolefin, PE/PP mixtures), X7 22 (& E°], polyethylene
terephthalate(PET) nonwoven mat), 7] H&A g% (Inorganic composite separator(Ceramic—composite
separator, S £, ceramic-filled polyolefin, Cereamic-filled UHMWPE) Tx o]59] Z&d 4 At}. t}

RE, ofel AgE = AL oy,

471 24 f‘]é o] AR ol Wi AW daed B oage] A 73l ofAF A9t wdsty] wie 2

AN 1: &E(half) e A=
FHre] Az

FHE # o] (Fuel Cell Store, 2050-A)E A ﬂi ol gslgdth. F=E &7 U 0.4, 1, 3, @ 5N AFES
747y B9l & A7) AAAE el ERAA FFEE ARG, (ZF FEEE AR)
A7) M HolH el FEEL 28mo ).
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271 71 A A7EAZE AR E e A e FhE U] E(EC) Tl €l bR W0l E(DEC) (1:1+5-9]
H]) 8 IMe] NaClO, HEFA(Aldrich)S Efete] Axsigivt.  EA= oEd 7hE U] E(EC): 22 718

Ylo]E(PC) (1:1834]) = 1Me] NaClo, YEFA(Aldrich)S EF3ste] AZ3AT. AAE tetraethylene
glycol dimethyl ether (TEGDME) -&wiell 1M NaCF;80, Y EH< (Aldrich)& E3ste] A %3} ch.

A defdo] Az

NASICON (NasZr,SioPO)s A HMs|d=z ARESIAAch. 7] 3A] Asde 2 Ao 1 Wke(solid-

state reaction) & AAH TWES Hu. GAAld & LHF 3 oz FA|HQ W A= AEste

AAd 20 F(full) A AX
Gt Az

7HE o] (Fuel Cell Store, 2050-A)Z A ﬂi o] &3ty F=ZE 27 U 0.4, 1, 3, ¥ 5o ARES
b7y 9] & A7) HAAAE slgel FHAA FFEE AREAT. (4 FEER A=)

A7) M HolH o] FFELS 28molt).

T Az

U w4 (Wooil) EE el =" (MMASTER) S FJAAZ o] &3l3itt. 7] FJAA Aol st= FFETD):
ZAARD super P 7HE E(TIMCAL) :vFIE] Q] ] (HeEF 2o dd)S 80:10:10 (THHZ st &=
FEAFS YAt SIS AxdAT).

S5 &7 W 7] dsES Y F A7) AxE 258 SEARY

A7 7] AAEL AR AFEER e A= odd FtE Yo E(EC) it Ed FlH o] E(DEC) (1:1%-1]
H]) 2 1Me] NaCl0, YEFD(Aldrich)& it;;%}ﬂ AzsAqct. EAE €A RO E(RC):Z2F U JlH

o] E(PC) (1:1%-34]) = 1M NaCl0o, YEFR(Aldrich) & Egate] A=xstt. AAE= tetraethylene
glycol dimethyl ether (TEGDME) -&wiell 1M NaCF3;S80, Y EH< (Aldrich)& E3ste] A %3} ch.

e hEe A A4 WA B olde 2

Charge: NaCl + 1/2H,0 + C6 —> NaCs + 1/40, + HCI

Discharge: NaC¢ + 1/2H,0 + 1/40, —> NaOH + Cg

A defdo] Az

NASICON (NagZrsSisPOp)& LAl dald=z Apgsialeh. 7] Al dafjde & Aol 4 vhg(solid-

state reaction) & AAH TES Hu. FAAld & &HF 3 oz FA|HQ W A= AEgste
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Capacity(mAHrig)
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2)5MABE

HC-5M Sait water cell
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