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BAR e TFTet= Fa1, H&

Aol TFTet=E Frh. w3, B A EY
g g T A d

sk whmAle] Ajzel oAl
] 9 ool EHHE AEE Fo AE BEAS
o] AGAe deME 53] dHHA ki, M wEAS A}%—s}oqg e

ol:og

= s—a 4
=

W 2A(817)%, ¥F(813), ELE(815), ¥ S5(816)e2 FAEY. 23 2x9) Fx, A7 T daide
A7) ANGeEel Agatgonz oy A AES g, w3, & 289 ¢ OVH F=(813), EL
Z(815), @ 53(816)2 747t = la, = 1b, ¥ = 3o gloire] 4=(101), ELE(103), ==(102)°] Adat
o TS, AVIAE ZAIEHA] AR, (816)2 o 48 WAkl FPC(808)4] Zd_ﬂxﬂ,gi w0l Art.

AAE(814)2, (813)¢] &Fo dAwEY. Ela, FAE(814)2 Ao dAHE= S(816)2 vEAS
ol Fudt Aoz 3] Aste], AAE(814)9 AdtH Ex dldio] HES ZE IFHe] FIAHHESF d=
Aol nigAalth, & 5o, AAE(814)9 AVHE wE i FEF WA0.2um WA 3um)S 2t IW
S A sk Aol a}wom T, AJE(R14)Y AEERAE, Foll st dHE E&slgdo] == uA
Elnge] 734 4, T ol oste] dHEM &l He EIAE R 7P X T §F7] SEE

H R , o

u, abstde] &2, AdadeE 5o F7] gES AFed 4

SO AE Wy AzH(817)E 1Y ZAISHA R, 3 A5(802)0 oAM=

] Jdth. dE 59, 3§25(802) EE(R,G,B)Q s A8 = gle
2AE M7y A ow PAstal, F A ¥ 7bed #Y AXE IS 4 g E=3, Ay "y
FA 2 st = Fr},

ek, v Ax(817)E, &AF 71801, HE 713(806), Z AA(805)F EERel 37H(818)d FA o] 3l
o FB18)L, 8 ks B Ah kvt FHE R Fan, AA(805)7) FHEE ot

3k, & 28boll EAIGIE

AAB05)=, 7Fegh g FEolv AAE FHetA &v Amdl Aol ngtAsta, dE Eol dFZAA FAE
AFR3lE Aol wigAEty,  wd, Wi 7)9(806) 2=, #8 71w, Ao )%, =3 FRP(Fiberglass-—
Reinforced Plastics), PVF(Z@u|dE=2elo|x), EFod2HE, T ofad=R o|FofA= Eg2g 7|3 5&
AHEE 4 Q).

ol M=, 7] Aol A 23 A Abgste] AztE= dxb 717, 2= ARG A
=3

71e] A, denld AR (dnd, Es denld sAlvRRas 9

A HS oo 2, yAd hdzt, yuAd viye ghdz} ol gz, tAd 2= :
o Ad7l, o AR g2, 5% A FA, Ad7I(F A (pachinko) 7], £% WA $)E & F W
ol M 7171 % =1 FA O FAARL dE = 29a WA = 300 =AEH

4 A0S YA =ABE D FRAOW0)E, AolAO10D9] EAO10 7
gol 9 FUB Agsel AAHE WF FAL BATO)] AHEF F Q3. FAT910
Ae WAE F AT ED, o]7IAE 2RE0105)d olge] Aol(910D)F AX e FAL

3)°ll 9l 3te]

wA g

WelHl A A (9100)9] 22, Aol=(9101)7F FHlsHE 24 29, WAl PRE AESH (91100 oI5

o WL 4 A, ARE AESAOL0Z FHE 22 O] a6l ALl —g— 2 249 & 9,
ok 47 PmE

x=
EAROLDG] EAHE GHE 24T 5 Ak ES, RE AES(010)6] 47] PRE AEB (911
: g4

[e]
0=HE Eat AuE FAdE BARO0)E F4aE FHoR dolw F.

% 29ac] ZAste ddn]d FX](9100) = THgeE "Rl AR(9100)=, A7l
Gl

olste] Anrel WA 1y o oQa, w=g 2 A e T 2@ A HE
AEPOEA, I PHEAAZNEY £A4) EE PR EA4s FAAL, B S B n
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B ool O YeiE AHgSel AAEE WY AL, WY Gsol Fu FEPols] Wi

)

gy v AX(9100) 9] ZAF(9103)0l AMgTro )  Z# e} vludle] 3ldo] dAE IS TAY S+ ).
% 29b% HFFEelH, EA(9201), Ao]2(9202), FAIF-(9203), 71HE(9204), 9 HE ELE(9205), AW
tukel 2(9206) 5 EFATE.  AFEE, # Bye] o FHE ARESt] AR I AS 2 FAN
(9203)°l] A&sto =z A A zgr).

e, 2o A S AREsle] AlFtE s B A=, 2 &do] wa Aergolr] wiEel, ]
FAE AFE O FAF(9203) 0l AFSo 2R, Fe} valste] shdo] FFH S BAY A Hh

29cE FoiE Ad7loid, Aol (93012 Ao]2~(9302)2] 270e] AolAg FAAE AL, AAF(9303)d 25}
A 7Fsete® AZA"T. Aol 2(9301) o= FAIF-(9304)7F WAL, Alo]2(9302)00E FAIF-(9305)7F
vk, B, & 29col E=AISHE FUE A= 22 71(9309), S ©AH9310), AA(9311; &, ¥, #
2, x5, 7MEE, 455, ™5, AR, F, A, 2], 2%, g5 B4, $A, AR, AE, A7, A

, AE, k= 7]0 S ¥3e A), vlo|lanE
gt *JMT(%%) 1E of A A H-(9307), LED #3Z(9308) 5& T+

= A ¢Far, FAIHF-(9304) = FEA]F-(9305)9]
AAFHE 483 65*351% ‘?—__}%‘ %}ﬂﬂ Aol AMgEH FT}.

uJ/\H r= Zng/qg ==

ki
[\]
©
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K3
o
>
‘o|_1{
:
o
fu)

Al 7155l e T2 T HolHE #5ste] TAFd &
I

o AWE FFH3le 7o zrer. T3, = 29cd
al

ANFEH S ALgse] dAEE B33 AXE 33 580 i Fgdolr] wio, Ar 23 A2
71 FulE AD71e] FEAIF-(9304, 9305)00 AREFFO R A

flr

F) Aslre) deE =AY, F d4317](9400) = Ao 2(9401) 0 FE EAF-(9402) ],
9403), < A E(9404), 23 A(9405), wlo]ARE(9406), SHEIVF(9407) 5& FHsth.  F
9400)+, ¥ o] A HeZ ALEste] AZE = B AAE FAIF(9402)0 AbEozR A zhE

=
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[0271]
[0272]

[0273]

[0274]

ZIHSd 10-2018-0081696

- ]
. ) N
Q;@N:‘ =0 -

18 (CzBOx-1) 19 (CzBOx-I) O

@ZN

20 (Z-CzPBOx)

() .

21 (cot1) 22 (CO11-ID

cr“’é.;

23 (CO11-ID . 24 (Z-CzPO11)

A, o)kl FAIAQ A Wl ulste] yvepdg. CV Sl dojAe] §9L, fujEA g e X
=2

o] =(DMF) ((FF) =2l X A, 99.8%, FFE21 HE : 22705-6)= AL&3lo], XA Aafael A2 Ed-n-
el H(n-BuNCIO) ((F)EF 34 A, 78271 U3 @ T0836) 100mmol/Le] %7} H=E {3jA 7)1,
H =24 U44S 2mol/Le =7 % 6H/\1 A ZAESATE. T 3H**°1 SHaL, Zmmol/Le] sE= 83
g 4 gl Bl #FaA =, &3lEA 2 OW 7 AS oHQEIDT -, ofH}AE AFEst FASglY. ®
gk, A8 AFo2A=, Mg AF(BAS(F) Zﬂ, PIE W5 AF)S, Bx AFo=2x4 = Wa HAF(BAS(S) Al,

VC-3€ Pt 7F¥H A=(5cm))S, FFE HAFoZA= Ag/Ag A= (BAS(F) A, RE7 vl=&ujA = A=)S 2
TE, 542 22(20C WA 25C)olA dsksitt. Fg, OV S4A0 =7 £%25, 0.1V/sec

(Fzx A=59] g E90dl dig 298 oy k=)

SH, B AN AFgetE R AFAg/Ae Ao AT 29 diF TaA ouX(eV)Z A&
= Ag/Ag AT Wz F92 AEe.  WEe Zo ddojAe Fzael s B AYE, EFE 4
Aol tiske] +0.610V[vs. SHEIY ZHeo] &dziA doh(3Ha &3 @ Christian R. Goldsmith et al., J. Am.
Chem. Soc., Vol.124, No.1, 835101x1-965101, 2002). &hml, ¥ AAclold] Aga #2 A28 Agalo

T3 AT, 40.11V[vs.Ag/Ag JoIUTh.  whebA], B A e
ol diste] 0.50eV @A "rhE RS k).

32

2t
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A7IM, BE 4 A5 A FARREe] LA oluAs —4.44eV9 Aol A A (R w0 LU
EAS R, Sopu} Bpuhw], 3w BL AR(EH F¥), p.64 WA p.67). wEbd, & AA G AREShs F
Z A=) e F9el wiE 2 oy AE -4.44-0.50=4.94[eV] kL AT S QIR

(3132 1(DPAnth) ¢ =A4d)

3l3HE 1(DPAnth)S <2 &to], HOMOEH Q] 4tE WS vehdg. 4, A el &9 disle] -0.20V2
FE 1.30V7H4] AYE FARE $, 1.30VEHFEE -0.20V7H4] A Aoz AE ¥z A9
Ea7b 0.97Vel #3553, g 93 A9 E,7F 0.83Vel #ZE ATk, whebd, Wkl A (E,9 E.9 F3He

ot

ASHE 0.90VE AEE 4 Ak, o] RS, DPAnth: 0.90V[vs. Ag/Ag 19 A7] oluxo] oste] 2Hales AL
4

ERH AL, o] eliX]= Hi Aol Al od7|A, Fest viep Fo], B AAdoq AlEslE FE AT
A =900 ek Teld olyA|i=, -4.94[eV]o]7] wlFoll, DPAnthe] HOMOFE$I= —4.94-(0.90)=-5.84[eV]] A
< &),

(54 A7)

g2 313E 2 A 3EE 240 PR T SAS Ao, HM0E=HE SAHUY. 54 232 T 169
TAE, & 160 ZAIShE vled o], nadAl dElE wE ugE Ze 3E, 2 3uEAd FF WIS
gatea 1, BE 48 53 PSS gilea n8E 2e 3359 HM0E 9 AFel, 0.2eV ool o
g o7l AL It T3, o 3EE] HMOEHE, -5.7eV A -6.0eVe] W (24F Al 295 A4}
24l e AL LUttt o] AWE wy, o5 FAFAN MEHE AL HAF 5 THOEA 2=
shatEtel JoAE, AF FY Aol A9 §lthe Aol AAtHET

wpepa], 2w glojAe] Al 1§71 SEE, A 2 77 IFE, A 3 7] sEE, E A 4 /7] F3FEEY
AT FF Z40], 1Y A dHZ B s 2e HE(5D] tEnE, gilEzFd, B oulzE o),
2 3ue A 3 WES g3lga a8 A 4a8gAd S BES gslga 28(53] dEZA) Y Hox o=
A& oA, 2 wo 53 uidkAst o Fert Add

B AA e 20X =, &)
Al 2004 AREEE AR

e
T
g
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olojM, A¥ 7tES AHEE Sl osto], PCPARKS 30nm Aot o=a, Al 2 7] 3HgH=<l PCPAR o] F
K

=E= PCzPA%} N,N'-H] 2 [4-(9-H L-9H-ZF 2. A-9-A) #H| d |-N,N'-t] o d 5] A1, 6-t] o} 71 (A
1,6FLPAPrn)& aZ&&aoax, A 3 7] 3+3E<¢l PCzPAS, PCzPAo] whste] AE EfAL Yedls A 1 2
3 52 1,6FLPAPrnE Xstsls Al 1 235 (421)S ARG, Al 1 2335421)9 ¥ F7= 20nm=z 3}aL,

PCzPA%} 1,6FLPAPrn®] B]&-& Z=H|E 1 : 0.05(=PCzPA : 1,6FLPAPrn)7} H =2 =3 fo|EE 43ty t}).

ﬁ
o

TS, 9-[4-(10-#d-9-¢tEL)Hd |-0H-7F2 & (3 CzPA)F 1,6FLPAPrnE F352gozM, Al 4 7] 38t
-1 CzPA9}, CzPAol thsle] AF %‘*é% UetllE A 2 2% 249 1,6FLPAPrnE E et A 2 g
(422)% FAsIT. A 2 BF=(422)9 @ FAE 25nmE kL, CzPA9 1,6FLPAPrne] H&S FHH|E 1 ¢
0.05(=CzPA : 1,6FLPAPrn)7} H%% S #Ho|EE X433t

E9, Al 1R SR WA Al 3 f7] SFEe PGPAY AF 44 22, L Al 4 %) BFEQ CPA) 4
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