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»''SfiWK y7 h LTV5= cn=t|3?RJ6fc^THfa,JligSlli4 7 AT-ife-D*0 —7?, 

TNAQ • PDAiSL B Ig© X »0 W'-t 9 - > T(±, ®ft©0ff f- ? *<1. f. ftf,

PDA • TNAQS^L BE© 

§§W£ft©0ff f-7*'t,*!6fc»^ISMli6iim5 4 *fc, TCNQ4

K —> hi Ltii^lfcPDA • T C N QSSL BSTti, X $0tfr''‘* - >©0 

PDA-TCQfiAL BEi|5|«©@ff f-7eE®Sfl^7 M< 

Igfet-tlfco .rftcfcDjRfefcPDA • T C N Qg£L BlgW^SPalffiBiti, 48a 

Tib-ofco K-/<> I'fttiiPPDAiOWL BR©»?®Rg!g®l*<5 4 ATS5 

K-'<> hilTTCQ, TCNQtH'fcPDA* K-'^hS^LB 

JBTIi K-/'••> hSSlc J;5t*S${b»'‘ei i), ■f@iggl»i$hbL A: t>© i 5|x.

‘y ft 5 D S Ac, K — ^ ^ y h ? 7A & 5 T C Q$l)^©X^0tfr/''^ — >ICjoV175^V0 

tlr f - ? ( d - 8. 4A) CftlC l±, TCQWC

C Blg?©X|$lt$Ui6»<;A:& VAc»3£v0ffib'-j'£@:LA: BtoiBftftSo K-/< 

> h^#$A(UPD A L BeiCteVTfti*»Vh*'y®»'C d 2+i£® ttSSTSfl S ft, 

C d^&UX&##gl#e#i-6^Ag#©C dffl^esi L Ac0ffffl»''|giaij £ ftT V 

5o K —'■> > hiltTCQ^flabfcPDA LBgtlJ, T C Q^f ©X#»gL

PDA»f*)<2 7Aofii^Sl, T C Q»?©0 - OPalBgS^'5. 7



A. 7 7 pdasw

T C Q25)fiAi:iilfcii v h (4 5 A) L P:#®?* 5 C **<41$

$ tX o

. n - A ft 18

:Hf,K-'^PfiSPDA L B#ro#^#$#tm6PcA. 7kS±IC@M LPc

t«es^ai. 3-yicsifc,, sasfrrssg

BE 2 5eN/mCD@W6ffBl** D, K-'< > P #-T£ t# t U l' P D A LBST 

Ii. PDA im-&tz<0 2 9 A 2 ®affi#T*®±i;L Blg»'*S*dn5„ -$, K 

-/'•> P»iT C Q, TCNQ&O'TNAQCOJSS, K —7 P SS L B it'll, PD 

A 1 *Pc <9 Ztii'ti 2 9 A 2 , 3 1 A 2 , 3 5 A 2 ®HWAWBUT-SSElcS 

#Sn5:ii*LTP4t :®J;7i:, (TCQ, TCNQ) 4*8

AatlTl'6l:W'd't)'3fPDA ' P-/<> PSSL B#?U, ZtliL BRtoP 

DA 1 #E*Pc0cDBtAfliii K-'O hiSittDP D A LBI®PDA1 

^E*fcD©ISW£*Bai:-SI(LPc0

ft$! LPecneroL BmroEe^ti#tSK»stn=k DaR^Pco pda • tnaq

SSL BKTIi, SI 0 0 0 Ai K-a'> h W L V P D A CD L B#ro#3 

(1 1 0 0A) lelilf—8LP:*'*, PDA • TCQ SS L Bi, PDA-TCNQS

Sl BSr-iiSJ¥»''en«ni 6 o o A, nooAiK-'O bml«£ppda

ro L B#l:E^#e*n@ALP:.

XSBffi, * - A6H5:U.-eS#$ro$SS4; 9 , K-'<7 Pi ITTCQ, TCN

Q£fflVfcPDASSL BET-ti, K-/<7 h P D A#EB»'e li*til L Pc#

iS^ioTV5i#x.en5„ TNAQ4 K-A> hi LTfFSSL Pc PDAS

sl BKTii, tna q#e»<p dA^EBrtireftsnpctiiiSTzbstsx. ens„

C CD* Die, P5»Eaie*-oTL BKrosa#S»c$fbL, iES#E8»<L

B^fB^e*#LTm»ro###mtf#6C6U*#gglc. 

ll|$iSli, fi^77C + ;C#*W1-5fe#»Ei7'f 7-tP>®roSSL BElCfcur, 

*^7 T 3PP>#LB#*DU*til Pc#® (super monomolecular layer)?* 

SCi4H,C'ttiLPCo 9) $P:5#e &, &ffi7/U*/l,X£fii-6 a-? i >fejRft



;Fi77 + y> #»foiSL BBCfcvr, feSSTroflliSi: =k o r >*T

7*->y >*#7JlA'f>ii¥£tH4c8f®£, 7? + y A

tlfciSiS^SIJWT £ 5 C i: L 4c« 10> LA'L, « * © J; 9 (CRE£ t> * U

t, MiT^H-;l/S4#t5L BBlCoVT«%$ny-Mli«-6tlti

Vo tfz, K-/<> h^f^L B*f 6 C 614, SSStoiS

ft if E «• IS ft -t 5 ±T W ffl ft % S £ # X. b ft -5 o 

d. s m e g? it

:nt,PDA • K —'■' > hfi^fL BE®*».Wa®H*ei#)t (81. 3-1) 14, 

K-'O h^OTVil'PDA LBE®*m»«®®afi»*l;Jt^lfiiS£eiSl± 

L4c»

(3) K-d>HST7 + y>aLB|

cn^sa K —'-> > hMSlfcri^yPlL BKKOVTL BEfflfFSIS-ff V,

7kffi±® K-y<> L4c77*y>' >KL BR® n - A A* (01. 3 -

8), PDA, B-PDY4LB))filTliiUfcSSigfi!), TCQ, TCNQ& 

#&L4:#AA?m®m#8$ (8BE2 5niNZm) ®7 7 4-y >K 1 34T* 4c 0 ©0W 

£WS«I4, h^S*L4£VT7*y >KL BE®fflW£*ffi*lcit^ieai

I4c» K-'O HS774? >@SL Bi®X80ti;d3'- > (01. 3-5) TI4, 

K-/< 7 lS^lc«t5 0fftb--^toE®->7 h 14*- 5,tl-f, »^*BaSggi®*ft(44i 

»'o /-Co ^ 4c, TCQiI&L/cT7 + y>*LBR (lSi|[3 9B) ®E»I4 

1 0 5 0 Afi 0, K-/<> h&##L4j:v#®mi# ( 1 0 2 0 A) Ic lif£-» L 4c„ 

C*l"3$SSJ; D, K-''’> t'#y£S£L4c77*y >»L BETI4, K-/<> 1ft 

f *<7 7 +ft4cR#T^#BtB5% LTV 5 ££»<£>»'7 4c «

(4) ti-PDY/Tl + yCl (F-'<>Hg) LBS

K — '<> >#L B#Afmem('w - P D Y#*f#6®

■N^oL Bi^flpgl, S®S##igb*#tE»«l4oVTl@^4Co

F-dyl-ilt, TNAQ£fflV4ci|S©XS@tfft-i?- >£0 1. 3-9ICSL 

4c o K-^> l^SWL4iVT7 + y>KZiv-PDY L B E £ Jt« L T0*Jt tc-7



fii©-/7ni&zti?, saeto^^sraiESiiia^Lrv^Vo i&i, K-^y 

hig£lc<k 9K®SafflB®#»ttffi»'lg6£:hS= i'SH'TNAQ^fSfi&lfc 

LBETti, C®C £*'£, K-^-iy h^T®*'

SSS»''T74-y>EL Sa«$®tt»ttfiTlc9$SL

tvs fc® tstinso

w- PDYXT5*-y >St ( K-/<y hSS) LBiOUV-V I SX^J I-Alt, 

IfcMlht HU ® L BIH tc & V T, H —z A y B <£ S 4 0 0 nni<£ *9 feiilltll® H —

y l-Sf©!IM4iit.n/c. *m##®E®x^x ba-tu, K-/<y BSWi;<fcs

w-PDY*B^<*®K«;Hf®®'R*lS*8ttl(±«'t>nAj:v<> ;©;i4>^, »-PDY 

( P-/<y B#&) 'Xxo L BBTti, K-/<y PAflZ^Sw-PD 

Y*l^®7fcteSftfflJPefflSSbil#*^BKliiSC -DTV/iV^: BbtlS,, 

MW«o:©LBI|ffliae** (II. 3-1) li, 1 0"8 SZcmifi»'oA:0 

c tif> l bKTti, K-/<y h^T^T^ + 'y yK^^H^iiStastifcWST^s

tzV>, 754-y y®T/P + ;P@C =fc <9 K-/<y B#?iw-poY*mA#6®###

t,® t.ns0

1.3.3 <&&##$%

L B'$^Stio^SEfB$!i$T'*S*$^«i$418Vti - PDY, PDAfflSfiSCf 

TCN Qi®SEM«K4ft®!L. XUiaffC cfc

(1) * #

rsEisiwaassssEj (na%6 2f%mA#m##%E) &mv, m#m&# 

®!lac„ m##6 LTTiP! H:AAA:m#memR*omLTiTV, ssce* 

#7Xt8£fflVA0 m#m®M$#*l:j:D. 1 0"6 Torr$ THVSl*9®E*^TIf Ac 

*, 7,11 A- Bem#LTAftm%&#A:. #®®jD*lXli^iPlilTtiAi*'oACo 

SEMBli, 2|ffl7A;At:-H:|fOT(B-PDY, TCNQ) ZZn*' 

ftAti*'- B jD«S*fii*«® y +• v 7-®WD@T##^#mTfr? ctl:Z 

L Aco
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(2) Ip

Ml 0^T'f§5,n/ca>- PDYS#K®E-»liO. 5//mT*9. CtlJ;»)5R*fc¥ 

3 A / sec T*-=fc0 # * *' - P M « 8H: A St t£ E * tii 4>»5 B & b 

ft, ##*?*<—Ml:## L 7: £7;, ilintw-PDY, PDA

m##lt#m6i:#6LT^D. ##B#-rT'i:»E©*^*<iin;LTV'S tSftftSo 

:ftt>(0-PDY, PDASffw-PDY/TCNQligll, I'fil fc X *» @ iff 

i.7i*7r Lfc„ MBbli, 7r7 U

1 0-GTorr®*S*TffV, ISHttOKSri^TVSo 16) 'it-oX, 8* ®K»<T<-^7 

7 C 60RB6 It, ##B#®EW1 0'3~1 O’5 Torri Hi't £ *<#x.

f,ftSo $7:S#iS$A<*S < , n i*<##^©MHtt(STl:S5StXV'

5fc©t,Bt>ft50 )#3ft7:#-f U, ###? (co-PDY, PDA) iHSlt 43 D 

#)@6&ML7:o £ftl:ti, ##5}E7><;M-+'- P fttlfg ITE <) =tx-(DW.mx 

##Sft7c fc® j:#x, i3ft5o

KEfatt, U. ##B$©EA»Tif5 c

* D, -6 ft i: <fc D Se«toM£«»''T7>i 9^Y v-#E©ttffiT-S#SE5 C t fcpf 

ligftftj. S7;, itnmmmznzizu, vsffstscit 

-£-$r*5„

1.3.4 S i 16

a) — P D Y, PD A&O'Tv + y >$©3-otDL B Af l:##©#fg## K-/<> P 

#E£fi6L7:L BB£ftS2L, #©m*#im£*m*#©m©«M6#Kt#ML7:. 

€©$£$, L Bftf i K-''-> h^f fflfi&L Bitli, £ 9, 8$

C iiEfrot. #1:, *I^tt®LB3f 

(w-PDY, PDA) l: K-'O MJfi LtTCQ, TCNQifi&l7;gt-|4, K 

-/<> h»E*''L B^EEA'iili^tii L7:46S7j:tilS* ± 5 C <b»ift»'o7c0 UV-VI 

SX'O’ P ;P =fc 9, K —'' > P##i: J: 9)t*£ttL B#E©*B£ii@Effl£ P-/<> 

P - 3#*7)ft#6ft7:. ttz, C ft L BgOfS

SS-B5®E*li, 1 CT3~ 1 0-®TorrT*ofc*<, Bf ® L fc„ ##*'- h

- 1 4



EiSSli, t>I5S £ ft-5 :: ttz,

u-PDY, PDASii, w - P DY/TC NQ3g5m##&fp% 

lfco i'fn(>rt*7r^7ifeofc(

1.4 4?V74r>S,E>mWlS

0SfD6 3ip®±*m, to-PDYWLBE, #ico> - pd Y/754--7 >k-\zd l b 

3teB»'tic«fc P>£rf$lfc4? U T-fe >E58<*L BKrolSrtlS^NMR x^ 4> h;p 

lei >9 a¥(B L, m-PDYM©3, 4 - fiT-bf ly >g*<8tig ( 3, 4-*£)£»S2 

Lfco Sfc, :ffl3, 4-ffi££fflit-r5*!67-r 4'7-iij®*.W(4lc.£5M&4i3S,©Bi 

ettSttfftticovTa-x, i, 2-iSiwa, 3, 4-mAeaKWicmR^es 

*K*tstt^avmLYc„

BSto6 3*PI$T)HI4, ±iMlC HISSES, U-PDY©LBI, WiC to - P D Y/7 5 * 

y9|LBS4HH'T3, 4 - SS^aiRMlcti C $ ti-5 C j: * g (file, igfeftKWlcX 

54? U 7-fe 9 7-©&j££ —ItmtitCc M&63JICI4, S6*E*hc«k 5*16

(3, 4 -fia) ©@)Eiftft«3¥ft£IIS^A:„ %IC, jt.TOlcj; DiitRWlc 3, 4- 

I'^dti-yc# grt>4Ni'j v-s-ibvt. soxf? Y”e*54? u r-tr >6J$©/cto 

©JSftRIt-^^Wlfco X<* 63) 1C 14, M-PDY/T7 + y>8MB-PDY/PDA 

O^sf-D L BE^ffll'T^BSWlCJ: 19 3, 4-®&£-l+fc«,

V, 5Rae©t#ig$Pl:i ttoSMeSElcovrSQ^^Co

i.4.i

B3ft6 3^E±ffllCtevr, ai-PDY L B KUftMtC X -> T 3, 4-i^tJC 

i A! F T - I RSlf 1 H -NMR£tmi6i.ftYc„ #IC, #l@T 7 7 4rf lx >**?#% L 

biVttS-to^xZo L BEICj3V>T3, 4 -SS»<flM63)ICiSfT L. 7 4 A^-MXlC =fc 

oTglc 3, 4 - S^6<igjR6<]lcec 5 C tfi<*£tltz0 L#'U 4? U 7-b 5

/C16ICI4, to P DYA?©y'74rf 1/ >g© lofflCcC Y4I4&Z <9aK63lc#A$# 

*®^#7ly4? 4 7-£-Ha£jf-C'£l£4-5 5 iMSt’SJ. * CT-, 1, 2



iJUS-ii l, 3, 4iglR 6*1 Kill? <) 7±yf U# 'J v-£i#5 c;

#6*EWl: =k3ai-PDY/T7*y>K'\TDL BBro*e£#a®@j$Bi8Stt#tt

(1) n #

<v-PDY<92mM5'Dn*-,l/A i§®&U"'T54-i>">B$692niMy'nn*.it/AiSS^rjSBI 

lit, r'sfnlBiffSSBJ (Joyce L oebltt 1 7 7 2 $) ®&7ktl (Cd 

Cl2 0. 5mM, 7kS10~2 0‘C) ±ir€tietl®ML, IiE25iN/mtCa 

F 2 SSiKXfiCL Bi4Ii L fc (11*8 3 9*) o

XEMti ntiftlMSSBJ (BS«6 3¥®UAfffla«8B) 210-

3 5 0n™®i65«T'Sett®i«VS^* (*fltB5. 5 nm) SMlfc, EMU, JH

mrszmmt z z t iz£ to ntzo nets, ki^os'Iss

It, *M*m®B®5m*£l4, FT-IR (B*#f, J I R- 1 0 OS)

T 7 b 714; 9 ski* 7;„

(2) $S *

OJ-PDY LBB (SS1&6 0) ® U V - V I SX'O b yb-3r|2| 1. 4 - 1 1:5 

tfco W-PDYCLBSIJ, 2*®®i|X Umax = 2 5 4 nm, 2 4 5 nm)

£fc-oTloD, -77-trf-D >® - >r* ilWKwi:#*. t>ft50 -t ^77, COf-J

«££■#*£ 14: 2 0 0, 2 2 0, 2 3 0, 24 0, 2 5 0, 2 7 0, 3 1 0, 3 5 0 

nm®6z8ZS®l|iM.iM£fi-o4c,, mWJfeatil 0 0-3 0 0 mJ/dfe* S„ SiSSl: 

Jo 13 &*,###£ L BBtoT-tr^ L/ >$ 1 RRJRfflfiit»SJtfflfiM«-F T- 1 RTS 

u-PDY07t3l>lI RRiRffiiLT, n ( C 3 = C 4 ) 2 2 8 5- 

2 3 0 1cm-', > (C 1 =C 2 ) 2 2 2 5cm-' ©S#*8SSlRC*a^fco V-fft t>* 

1/i. otit, *®uw«®*Bfty5SJj:£7’u

•y b L 3c„

w - P D Y®U V#iR@®#*RiR#mi:63:6 2 5 0na£, C ©«ft<fc 0 fijfeSffliJ 

© 2 2 0 nm, R«lff©fii8S® 3 5 0 nm^igU-'H 1. 4 - 1 l:7tf D

to - P D Y®-yT-tr7ly >S«JK@^ee-#"5 2 5 0 nm® SfeTtiMT 14, w- PD



Y/r^ + y ysg'XTD l Bisicfctfa „ <c 3 = c 4)

&IC»4>LTV5„ x (C ’ bC2 ) ©$S*}i!l® < tU*. £>ft 3,

4 ->TV5C<bt^lTV5o y 7bf p >*#iRw© k"

-?i6ft.J;9fii6ft®2 2 Oim®»fe)6M»tTO, x (C1 EC2) , x (C 3 b C 4 ) 

»<|5je$<cjg4>i, y r-t?^ lx —S, w - p

D Y©y'T-fef-lx >©1K®CD«IKSST*5 3 5 Oinn©*.«fctT-li, x ( C 1 EE C 2 ) , 

x (C 3 ESC 4 ) y7-trb lx >s©asa*li^ L < five <b

yr-b^-V>@tiK$®JtZiS®3 5 Onm=ki)B$6fliJ©3 1 0, 2 7 0mt

u, K-onT*ss$*''iiinl. tnc#on < c 3 b

C 4 ) x (C'EC2) :o;ilt,

3, 4-I&raa«ttiiJ6jDtl.;i4Sl-a'50 it, yTb^lx>a®JRf-? 

©Si6&®J©2 2 Ona, 2 3 OnmKO'24 0 nm®S6*ElitTi# li,

x (c 1 ec2)

bnicffV'3, 4-®^©jitRttafiT-rSCt*'*t>*'-x*„ Sfc, 2 5 0 niJ; 9 SS 

1, 2 -ISr^MSftS C £ =k 9, w-PDYffll, 2-fiT-tr 

b lx >$£!£; £*5 BBSS li, 3, 4 -(iT-lrf lx >»£*£&-tt 3i OSS 

3 £#^_

«±©$S$.fc9, u-PDY/75 + ^>^fDLBS^6*illtlT, iSiRM 

1C 3, 4 -e^5Mi-5 7cl6lC(i, M«:)fcigg£ t T 2 5 0 ni#<ft l>» tXV' 6 Z £;!><£>

2 5 Onm«fc 9@«6©3t:E*m±3, 4-iAliE:Si<, ls)»$l: 1, 2-1 

A&*naAA6/:*3, 4 -l^®ig«ttlifiT1-5o £fc, 2 5 0 n*=t <5 ftiftftffliJT' 

*.#WLfc#6, 1. 2 -Sir, 3, 4 -lArAlclSiSa^fiT L, 3, 4-©SIR 

ttfcfiTLTLii.

4-0, 2 5 Onm^aEiSSi LfcliAr, 3, 4 -16*<#*micSfflP6 c £*<£,*'

1, 2 -1&&W*'%*<x,gc i) i, 2 6 C £UT#

tefa-itzo fiSS-y Y >i?©*«Arlcfci'T, *^*.««icj;i3isSL*^- H cfv-ii,

Hicfii6s©*TaeAhe^f-3SEtgsffi»i5mx>nTi,'5„ n) 3, 4-#A©

StRtt^|S]±A-lj-57c6blC, fil$|g©*?1.*.TO(C4;l9 7t-iJ =fv-A-t+fc*. Jt



iti, L B^flMi:

Ri£&<0)k&m$4t?> C bizi.*) 3, 4 -SSSti-T 1 , 2- 

cifc#x.i.#u„ 3-st cmigssj^isv 

T^VT-tr>dO"/ly^Uv-ro3, 4 - B^CDjlWtt^H *6 -S T-tr >6l$lc

■iJgT*5 i,@.t>nj„ SIC, -+; U T-b >s®icfflv>57"|y# V v - S-flitolt, mt& 

igtn&tztiiaz,

Sift-ir, W-PDYCOL B # ixjs 17 3 r<*5cffli*i® *6:5 Pieman® c i b&mt 

g.t>fl6o

1.4.2 4tMW«mta»lc J:51§ltSl6

#&*.##%#!: AO, u-PDY/77 + y 4 -#Al:U,

eeiSfii 1X2 5 On™, U1 0 0 mJ/dWgtapgTe big l TV 3

C £*<;bri'0, tfflUS3, 4 -lS»'‘<85fe6-llxiifr L7x# V x f-1/ > 7 * L >R#(* 

^W5^a L BE*M#Pftito KX, C ® ^ 9 T -tr > 7 L +1 U V -&M VT, =k 

V T4r >66$®e$$®|igT*5SltSlE4n-7 gtoTla.#l*S^ffV, -6 ® $«t*3 <b 53 

T-tiligSlLlxoVTS^fc,

(1) % #

la#l@lblcfflV'7-IMmfF$to, "xtd L BElx A 0 7k£2 0 °C, Cdce2 0. 5 

™M®7kffi±K$ffiJ$2 5™N/mTSRfl£ff^7.:,, MMli, w-PDY/77 + y> 

ELBE (39iS«) 3fcl£r«

5$;®BiBi8fittSttT-3, 4-*£©*«£#£ LT*fet>n7ca®«ft2 5 On™, E 

W*M 1 0 0™j/ci*ic^t>-l+7co tomt&lt. mm/rSBJ (l@%6 Of *«A#m 

®Mtp£fflvaM£T7b3->®$ffM'S4'M'!i-5$i66, 

i$MA l7c«jD»st-s*a4iDo.«ia^^n-enm^Ko ^mMSitti: 1 o o~ 

4 0 or, iP»B#Rni± mRili L7c0 £fc,

XSElffy'-?-> (C u K0®, 2 9 = 2-2 0° ) IXA 

IJfFfBlfco ttz, FT- 1 R, UV-VI SXAJ> hACAD

#-<7c0 Mi£®Eff li, S«-h®SM L7xBig;a LtivBmlSSSli53^84i+SEC#



LrsRi*fc0 ifc, ssigT

(i, L BK®-$S'|i||9mofct6^SESK&Se«»--K>^-X M?50 u mi®4 

SS^ScS Itiiittfc.

i fc, w-PDY/PDA^f oLBSli, 'x-roLB'&eft-tTCdC l 2 

0. 5aM^SW-t5 2oro h5 7®/Xffl (7kfi20‘C) ±e, SBfl L a) - P D YRa- 

PDAMfl4CaF2Sfiil:5iiM (SSHK3 98) LTftKILfco *.W 

SO'ftlSHi, luiEcOto-P D Y/T7 + ? >M-^xn L BiiBSl; LTlfl', #®# 

®&0-'*Si.e*eiT* L Y:.

(2) ami: sk&iSfkRlK

a. SPi»«Oto- P D Y/T7 + 7 ^7P L BlgOXSBfi

i-f, *M##®to- PDY/T7 + y7lt'Nf dL BR©fln*Ug{t£t$M L 

C a F 2 #®±ICffS!LY-to— P D Y/T7 + ^ yB^fo L BK^Tfc.TOL tz'&U

1. 4-H:SIY;„

l BE®s«ttiS®tt»tttx$iigtfru v*mm 

«, 3 0 0‘cmifcB® XSIBff/'*?- >£H 1 • 4-2CSLt. 01. 4-2 

i:u, u

I'to - PD Y/T7 + y >»^xo L BlgTti, ®ff f-X SiS^'SK , 12ikiV 

CiBfftBfciiti'.TSYco :o:iJ; <3, K©Sa#S®#/Pttli®VC j:»i:b»'5o 

CtoBfftoaM&Aifil'Cii'?, 

SMMii®RPFttli«SSnrv5 j:5|-x bn5„ He, *mS£®to-PDY/T 

5*y>S'NxnL BKVIi^lfciKtoBfffb*- ?»<&< :®:ili, to- P

D Y®YST-li*My#«$i»:®®tff b*- sn/ac i12) £*tMWT£>50

Cftti, e4; 5H A'E®Mass*5#-7 TV3 fc® i%x. 6n5»i, $6®

tC65¥««Bflf,X)'-C‘A£U0

*=aW#®M#%-3 0 Orjja.^LeBTli, X®@tfl-y^->e®Pffb"-X*''^b

n-r, t^7B7rxttoanfcWite^YtLfco 20o°cmmL/:m

icfcH'T fc 3 0 0 °c tlsHie, f ®x#®WT/<y- >e®w t’— 9 US'

-5, *M»t» 1 0 orMlfcBT'tiffi&toBfff b*- C



L*'t, L BKroxBigtff-icfcVT, Il7k$^®

c act j:o, lBEKj3VT«7ks$y®ri«#®<7)

an»<*s < »7ktts®s*t»s»i$LnTv/j:uBjogttt)g30 

*.M«, MLycw-P D Y/75E-;? >®S'\xo L BE®E@£S 1. 4-1 

icE LYc,, 6nMfi$®t6Sat j±(cSJP$$4>»<tSSaL, 4 0 0 r, l hijniSucfcVTE 

@7»<¥«Lyco $ yc, S'J 1Cfp®! L Yc 7 -5 + v >gf® YE li 3 0 0 °C, 1 hSaM7 5

*-sttz, sbsvp car«8tE) set* 

»l)l!aiy:ai-PDY/T7 + y>*^fDLBIl:lt^, XSE (2 x 1 0"6 Torr) 

L y: L BEtiMK<kaE»'«/J>Y>''*i$ < , «ffiTtT5 + y 

(gil s ft Yc c t^ELYc,, <o - p d y/754-7 ygf'xf-D l beic

& VT, JD&ttoi!i:ioT77 + -7 >K3YE®^S=£P|H'EI¥A''SE/i>Lfc£JS&*>fta0 

C©fc»6, Jn**®ETtiE®5g»«iittJEtea<ffiTL*:C

b. Mi6®a>- PDY/PDA'Xt-oL BE®x$ngtn

a>-PDY/75ft-7>i?'\7iaLBEi:£^T, SDl«®7 5 + -7 >SE)>EH% 

zwutz c t*<in^«®E®saSiS®tt»tt«Ricoyj:»<3 b®t#x. f,nay; 

A, + y >E®ftx.r**6T'56Byj:AEtSiS;£fpa L B#E£J1Ivtl BtfE 

®S%ttik£BI-7Yco jy*W(c(±, XSSrnWiL B;9E<t: LTP D A£igU\ oj - 

P D Y^EWt P D A^ES®^.f-D L BE^fpMLyc, a L BE4*MII

(2 5 0ni, 0. 1 J/cii) »mLTE®t*jig$fl:, EffiiS'xyco 

i-f. Jta.Mtoti-PDY/PDA'XTOL BE^XSlslffKEIia-xyCo itmM 

#. 3 0 or %#&[/! 0 OftAn#LY:E®X#B*/-:f - 7%-g 1. 4 - 3I:EL 

yco 3 0 OftM#® L BET-H, w-PDY/T7 + y>»^fpLBii|5|8l:, 

E®X®@ffi/<5-- >lcl5ltlrf - ?»Ugy>s,a,yj;V'0 ttz, 1 0 0"Cia.#E®ET-ii 

m*iml®El:EK LTBlf ElcgE LT vaE, 5%$?®@|frk'-yy,(

ig»iina„ 1 0 0ti:i>iyjM-PDY/T7 + y>^rnLBi, u-PDY 

/PDA^EoL BE®*#tE*LT, «#® JS® ® < , P

DA«fflbJ:ii:J;i *»*»»«J#3»*jWS» 6#/:. LEL, 3 0 0 "CMteS



w-pdy/pda^t-dl BKroin*u;J;5Kros«#iS<ySLn^tfliM

■ts C £ «T?£ Ufr^-tzo itz, , 3 0 0”CJp*U:fe(,'T few - P D

y/pda lPDA*m'&cai=«taA?m*m:M

;:tt6®£6MJ: 1, *lfiiiIl<iPDA4ISl'tw-PDY0'Nfo L BKTii, 

pdA»^®jta&i;«tommb#®l bKffusttsns 

*®Eicfcil -s JD*s«®*a«ii®tt^ttfiT4}fli*J-#-5 c 

zorn&t LX, L BE®*S}>T-BPa1®fl?;gis, , Cd2+*

*.C-£-t-5«*tt6|sa®$ti/,i <YI-J;b>$fbl, XUBtffirjsyssattiSrotSIftt

c. FT- I

OKIZ, & MIC fc Id 5 CO - P D Y/T? * Z ZK^f- o L BE, a) - P D YZ 

P D A^xZd L BE-xZo L B®^^f*ig$<L^ F T - I R, PV-VISX^n 

>HZX<0 M^tz„

3 0 0 -capaictsy Sto - PDY/r5 + y >I^dL BESO'oj - P D Y/P 

D A^sto L BE® F T- IRX'O h ;P«rJP.«fl!)®X^? \- n,}z&t>&T, 0 1 . 

4-5CSLfc0 3 0 01C!ll.MOw-PDY/T7 + y>i^fnLBlTli, Jp 

SSPUlCjt-^TSll1^ F T - I R«lK*{b&m#>i>tltZo #1:, 1700-2000 

cm-' IZ&V&p&t’-{’Z&t&mmmKiw. 1 6 5 0m-1, 1 54 0cm-' ®$r#« 

WtliSL*:. cnb«f«»iR»(i. 1 6 5 0cm"1 @UK@, 1 5 4 0or1 ««#*< 

^#m® f (C = C) l:*ftSL, 1 7 0 0 - 2 0 0 0 c.-' f - > ©iiiKSi*

^#m®c-HgEm#m®eg, z<ntznt>, 30or3p#%mi:

x<0, *mwm®LB#*®f vjif^4/7-trf i/>m##a<BibL,

^bsl* t>® i,e.*>n5o

$/:, w - P D Y/P D AM-D L BEt-iH'Tfc, 3 0 0 V Mi* F T - I R R 

WAigfbU 1 7 0 0 cm"' ttffiSCFl 6 0 Ocm"’ #ai=*a&V'#m#lOWm#L/:o 

JP*SflU«®FT- I R®#E^PbeM'3*4:f

5, rrsefiwll 1 7 0 0-1 8 0 0cm-' ( f-9 «» 1 7 1 0 cm’1 ) , 1 5 8 0-
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1 68 0cm-i (t'-?#mi 6 0 0cin-i)

o/;0 :o^, 1 6 0 Ocm’1 1/ (C = C) ,

1700-180 0 cm-1 ©!RJK#j&<^#& C - H O^jgBOfgf,

COZ6(:j;D, ^m$m3 0 0T%]mL/:w-PDY/PD

tz b<n tW,fc>tl£>o

zfttxv- PDY"\7nL Blt'ii, L BMTlgfe bMz. * ( C 1 =

C2) (2 2 2 5cm"1), i/ (=C-H) (3 2 7 0cm"1)

ck-^TycAcm^L, tv- P D 1 ee C 2 MnMiC J;<9MIdL/cC

TfrLtZo

w-PDY/77 + v>#/\ToLB#T(i, (C-H)d<%0

mCck^m^L, + coc6(i, %

mm'&O CO - P D Y/P D A^d L Bm'CML$&7JU*JlM<D (C-H)

ttz, MM(c£<9, L Btf?£>*7^;K>®g*7 K $ OA&tfJjJllOM u (C - 

0) a-x^>#LB#U,

5o n> a«4'B‘t«-PDY, PDA®L BBltSVTit, 4t.Ha.Wlr X SJKK& 

miiM.z>tiU 1'*<, MICJ; o-m®K*$2r U5I*tt{>#tbn5,

C©Zolr, L B#*©K**gBA©*;l/d<>m©a?#m^fl:f m**<, 5fclciE 

^4cxsi@tff#smTciL Be©s«#stt#ttfiT®-$B j: im e.ti«0

d . U V - V I S X't? h ;U

in#itoa$©E©4>?#SEit^uv-v i sx'O hvMrz^m^, ^©x^? 

h^I/^I^Jl. 4 - 4 II/P t fco

w-PDY/T7 + y>#AfDL Bit'll, jD*Sfi*i§Jntltlr*4i.4t«l«ffl« 

«*«*<«» L. SHMS#ft»< U -y K•>7 h Lfc. CHI!, 4tmWl:Z0taL4:# 

SS^Mlt.tOldifiL, fflftSJE-S-ffoTU-7 K-/7 h Lti)0i#tt.ftJ. 

u-PDY/P D A'NfD L BE©U V -VlSX^n vl/TU, TMWEWfe©



EZ -

waiaiaivoAaj-'” 'WS*©-*

•§r»»s©» My^iswwDif©aata^N/OAad'to

°9"lf $$#W? 2 9^%^

ii*3gi!?ii«Aa d -m;i5 ■ > §vr/«%feos,a*3Ws©si«va d 

'%ng#:ivad/Aad-m^i#%%*m* '4(:/©2 msr z-0 i x z 5 

%#gmm ‘?ima>?a>¥,m o o e^#A©

vad©##ai*©mvad 'a:i

liffvad :i¥?Ii{f0Aad - ™ ‘fiaaia i a-^vva d/Aa d - ™©» 

OT (®/S 8-0 I x 8 ’Z) $*gWB®«ia i n^v©ng

■t-wzwxtma)? 'T#»$$gE»©",3zs 9-01 x lasMA-d < / ■« 

a. a a iaivvaj/Aad-"’^ii5Wao o e °^TTi°is»s*g®Ba.

c-T:i#og©%#m*^%nEf:t#aia^\/vad/Aad- "©#%%

°^iTi°isi?s*gw*a$i"3zs t-o t xe -zs/1-.h to ?)»©:: ':;m 

toiTwenegwetitz~ t5-v:i (•>/s 8-0 x x8 'z) m©m*m* • c*> 

zs s-o t x n sfoeiwwaiSOT '(iSfi®zs9-oix9 'E%m%©z-

.h < f 'aootMi* °^iTi!i>?l*3KlfiaaaTD

TO 3 #:l

i-p • im^-a#gmm©aain/v@« + 4x/Aad- "©mm#™*

I S 3 I 1 a

- I7 ' I © V a d % 1 39$ 0 T ':/$ °5"U<3¥#?9!-A-AT3>arl®»a

»zif-*Tf,*- 'n(u»g©&a%©2

lt©»i$¥KIii croWS:! £e tel 'T¥^s<?S»»©ir»v®-P ‘ I ‘fiaiH < 
>xs i A-Aa©«i.woe»a©r °ytff<3q$sis<z$i$grttfs u a - u a©e#9 

B- lz 'IffiVOd S 9 = XBI» Y :X13I*:!3#



J; 0 * V T-fe >»«S?££s£U «me#EtMI:|S|±&4+6 4:Al:l4, 

Micfcy 5 L Ba?M©m##la##*#R&H'), BiPl:RS©Ktmti§IM<i:6tJ£ 

©^iSlMfiH^ir? c j:@t)n5o

(3) L BES«K*;y 5 7kS®SS

»»K, liolffll H 7 Hr >£j5£©fc36l;li, S?ftiW©®l©JRfI«;®®ftJ?ttlS]i:

CfflL

ns„ iZX, w - P D Y/T5 +v >®'\XD L BgCOffSlC*-y 57Kfi®f5g*l@

^tZo

7kfi£10°C, 1 5°C, 2 0ttS^.TftBUw-PDV/T7 + y>SA.fpL

BE©xm@*'<7->&Hl. 4 - 6icstfc„ 7K£oJgibnt*l:, BEBSKSO'ig

ztuzit, 7kffl±®K<DT--7l/5#imK J:5^RBSll>, fi)$±#ic =t 3S##ro L B 

®§*©7kaiK%13) ©ffliii:=fc-5»fll£#;i ■iftSo

(4) L B#©3g*#%g#E

L BKtoSinti^tS#, #e^‘x©^B^S5±T, SiiitS#$ai|£tiWffl'e*3„

xiisesitwese (ng%63$m«A#m«#%m) *.###20o°c%

mifc(0- PDY/T7 + 7 7^fn L BE®%«•*#«£ 1 0 0Hz~4 0MHz ©IS 

HT«$ V fc (HI. 4 - 7) „

c©E(±)9a$S(i81a<k#icS*E»-i|S)±L. 5 c :®st

(4, 3 3. 3 MHz 7fx L /i (10* S/cm) „

i.4.3 mi-mmkuzx&mitRst-

»-PDY^dL ^#m#im©A«K**mA6tl

fc»i. Ao#l:j; 0#©%m#@©#**Xi<@Tf & C 4)^-3 CftK14.

Ktsv-rLB34?©Afm**^fmmi?Km»ec*7i/^>K**mma 

«ltv5 c tti<%x ins,, m&Tmit%fcztiztz tfrx gnii, s«fies7)*#if 

i. < RttStlfc#1.! Tt c i zx, isamtu

2 4-



ofcsfisfbsii p dy-^^d l bsos

ftSJE® “Itltt«-8Eofc0 6

t tZ0

(1) * »

n-PD Y^fDl Bii Ita-P DY/75 + y>SA>f nl Bl, u-PDY 

/PDA'SfDLBSJffll,', 7feM#'ja«?*IKftt*SStYCo *MW(i. 3, 4 -#& 

®*a«ft-?a65ae«fi2 5 Onm, 1 J/ciTrf o 7;„

J8f®BSW*»i±, to^Vyh> j'XS, ERE-30iaSf»88»SS4Sl', * 
■$«2x 1 0-5Torr®SBSt»T*T$6!8»f LYc,, flP.fttSftti, MSE 2 0 kV, x =

•y > 3 >*St« 1 . 5 x 1 0 "7 A, k" — 5 0 — + f L

Xn-otZo 5 X 1 cr5 C/ciT*o

Xglslfrrli, C u K®|$i;=kO 2 S~2 0° FT-IRIi, B*

SEE J 1 R - 1 0 OS F T - I R8BMl'i8Mt-«IS l Y;„ itz. *»£>@Sl±, 

Effi2SESl-j: 9Kro-$^6i)fD®0, tg^ffilcA n £S« L TM*BtfTS9J$ L 

fc„ BlSIiltiittSESBtirj:

(2) #S *

a. X # 0 W

- P D + oL

0XS0*f'^->4il. 4 - 7 Ic^Lfco SESSMaroJUTti:, 

li$EfiTLTV5*<, #*«%*#

a.ssfea^fflKtit'Sinri'^ci'o ttz, *m*#® 

b-PDY/P D A^xtd L L

>$il. 4 -8IC$Lfco w-P D Y/P DA'Xxn L BETfi, 

#X,<w-PDY/79 + y>K/\7"oL BEIi£'ttEttti®< #?#.##!=

x-oTUamiztstizi.?

m-pdy-xtolb



b. F T I R

ckaw-PDY/\^oLB FT- I R IZ £ <0

tz o w-PDY/PDA'x/dL mmWmmcDF T - I hJl

zm i. 4 - 9 izTT, l tzo nisci-'^k'-nitnoo

- 1 8 0 0 cm'1 1 5 4 0 cm”1 CDMw, 1 6 0 0 cm"1 tti&RU

16 5 Ocm"1 C<D5 £, 1 54 0cm-1, 16 0 0

cm'1, 1 6 5 Ocm"1 ^ (C = C) #####(:, i/: 1 7 0 0~

1 8 0 0 cm"1 BWw^SBKD 5 (C-H) (C jf If £ ,

i R%4Xww^#m#ima<&#L/:c ^m^mmcoF T

-iRx^n^m ^ (c = o) mu:<&'pt>m&'bfttzf)<,

ck 5 /z 1, (C = 0 ) (D:{&'p\i&z>fttefr-otz0 CCDC 6U,

J;-?TL B#?O*A-;K>0<D#?#^dWbLTU%UC X^la]

\fx\z&^mm?k(»ykFfmM%jfttsfttz&^^Ltzz.t\zm&LT:\'z>)o<Dtw,t>

tl & O

mM'&Vco- PDY^fPLBlOllKt w - PDY/THy>^f 

DLBi ($SlSS[3 9i) tl 100A, $f:w-PDY/PDA L Bit 

ii5oATiofco zx^m

PF#s'S£,ft fi< fc> fa o /;0

:ok9C, C 6(: j;(9, w-PDY^n

L ^#6 C 6^<T#/Co

c. m m fc m &

mfwmam#w- PDY^TOLw-PDY/7 7 + c;> 

m^TuL BIT'5. 7 x 1 0-7 S/cm (J > F—Zf) , 1, 2 x 1 0"5 ( I 2 K- 

/#) , cv-PDY/PDA^x/nL BET 5. 7 X 1 0 ”7 S/cm ( J > K-/) ,

2 x 1 0-5 S/cm ( I 2 K-"y%)

4-m, #fmm#&(:ci;0w-PDY/\^aLBmcDmM{K^%iS]±^g6(:^, m#
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M. ^HflWiw®:/ u # >j v-m

mt iTXt&ou^m-ui&zm'.'Zc ttfjzmtmfrnzo

H±, *!«««)(.) - P D Y^f P L Bgi;f TSBitSiii', SUtotOffltftW «■**!>,

Jp*us<ti*i^Jt^T, E<o^atgS®#»tt^ffiTS-ti-5 c £ti < SCAMl: fcSltKib*

1.4.4 ^7bfly>#XI:A^w-PDY L BK®aft

=f. V 7-b >£t£®7;:i6®S{t)Xl6£ It, MteaUroRltxic j; OlfelSL/cSttS^lSV, 

C £x)<*x (,4t6. $fc, £ £ici D, 5§ltSlE®fifiltlc«

y'Ttf (1, 3-7'^i>'Y>) liSgTtfXttT'ifelJ, *

'J 1/ 3 C 6*<$0 34%-CU

•$>„ 15) -e CT, C®Slt.Stt®avyr-b^ly SfiCtil'Toi - P D YcD's

foL B#I:R% • SlCd-ti-T, L B H*® <v - P D Y®S1I:®BJfifctiKo VTt&M l fc=

(1) * #

a. y T -Ir ^ V > (1, 3 - 7 ? y>" Y >) ®dfi£

1, 4 - ^ ? u d - 2 - Yf- >*KOHiRf6S44-5^ft14) l£=fc <0 , ^ 7 -b f k 

>^6eKLfc0 *#««*, 1. 4-y^oo-2-Yf 20'C%mL/:#l#

K0H7kjS$l-«TLT, fg*feLfctfx£fc*C a C 4 2 . P 2 0 5 T)|S** K5 Y 

TYXyt 3'y-7l'fiEt;SBlHllKLfc„

b. yr-bf- V >#X»JI

HtJu-PDYfflLBgiU, b-PDY/T^ + JvI^tdLBS, w 

-PDY/PDA'XxdL Blg^rfiVfco Sai8lli3 9Ii Lfc, yT-tflP# 

Xtoaii, L Bg45I#7^fi:An, 2X1 0 "6 TorrKJtoStlS. 4 0 OTorr® ^ 

Tbf- b >#X*#ALTfT^/:.

y^Tbf b>#x**au, BgBiT®asa'*^*MS4«@i;j;,3iT-y*o ngsriaa

li, MBBi®M-PDY/T7 + ^>i'sfaLBi4ffll', gfi (18t) »

o-5 ori-fcvr^i 2neia«R vrff-= %4.*mwmau, an®®

-PDY/T7 + y >BE's7d L B#, la - P D Y/P D A'Xf-n L Bii^fllb,

2 7-



2 5 0 0. 1 J /cMM L fco

K®Sat#iS^ XtSmtJr (C n K a) , iSi6ttl-=k5F T-IR, U V - V I S X 

*9 M/TSHfc. Z 0,

IKKlt.

(2) $s m

a. P'Ttf 1/

y'T-trf- U >y/XlgPA»$lLfcKKoUT, XSSBff 1C =fc 9 m^tz„

B-PDY/75 + y^fDL B#®ggR[f 5 0 °CMi£®S#® XSIalfft 

/^->£0l. 4-1 OicSLfc, SST-yr-b^ 1/ >®Hi$®ETii, toffllai; 

IL^XWQtff t'-i'5&g*W>LTV.Z,c, 5 0°CTi>7-t?f- p ^Hlfcifli, H 

j'5Sig»''«4>^-5o etui, Mi; J: 0 ■>' 7 -t f- u > £ ®RiEtf''ffliI £ ti,

leigfcns. st, imbu-pd

Y/m? >gf^7-D L BE©i>'7-tr7 U VfeHTfi, SSM L 7cE©5RSti§S 

(i«ilBlj£lt''<li£/b£'BE{bLTI.'t£l,'»<, 5 0 ‘CiUnSt&UI-C'lilfcMW l Tl'b£ l' <0 

-PDY/n + y VSf'XxD L B E® *£ £ |Sjt#l;E©IR8i»is® ttffttfe 

fiTlt. Ctli>(DZ t£K>. «k 9 3, 4-ISJs#P;w-PDY/T7 +

-y p|Md l BETti, ^.BaHEi-lb^y T-bf- V >tVx j:mRi6tt»<(6TLTV

5/c»E#isro$Lh.t>/hS (' t>©£St>n5o 

%l:, y'T-bf-u-ytoaSetoEro^TSiaEfb^F T - I R i; J; 9 gBHfco w-P 

DY/77 + yP|MDLBS (UVaH) ©SS&iTB 0°C%a#©F T - I 

E7<7 171^01. 4 - 1 1 14/7 L<t„ SStofflittoETIi, L BE*®tv- P D 

Yffl> (CJ:C 4 ) ( 2 3 0 1 cm"1 ) ©$£, (C ' =C 2 ) (2 2 2 5 cm"' ) R

V 1- (=C-H) (3 2 7 4cm"1) ©«4>»Ug»-3n/c„ /7tf 1>

#x£ L BE*©w- P D Y©R(GTU*m0£|s|#l: 3, 4&7-fef- L' 

Ml:RlGL7:C £&^f. 5 0°cm.#%aL7:E-PU, mi85®It:MS 3 0 O’CM 

L/;E© FT- I RX<3- 1 ;HC®7c FT- I EX4) 171^4-6 A7:o CtotpT, 

Mi:l 94 3, 1 8 6 8, 1 844, 1 6 52. 1 5 58, 1 5 4 1 cm"1 li IRE® 

mS6i3fl7:o 301 943, 1 868, 1 8 4 4 ® MlStil?#®® 5 (C-H)
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1 6 5 2, 1 5 58, 1 54 1cm-i(D#jR^:(i^#^(D> (C = C)

(C = 0)^<^4>L, 1/ (HC-H)#%e#b°-?d<3 2 9 5cm-i(:y7hL/:o

tl £> O

%(:, UV-V I w-PDY/

774v>^/\f-oLB#(DUV-VI SX<? hvl/^^1. 4 - 1 2C^L/:o g 

y'Ttfl/ LTU%

Vo -A, 50°CMH 3 0 0niott;££b0-^ £ LT^JlX^Jt^'l 0{£L1
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a 1.4-2 x7tfi/>#x#!mm(0w-PDY LBmomm^^m

^ o m %

^ 1.3-1 w-PDY . K-/<> h%gALB#(DUV-V I SX/<? h;l/

Bl 1.3-2 PDA*K-/<> hm^LB#(DL V-V I S%/<? hvl/

^ 1.3-3 w-PDY" K-/<>h%g^LB#OX^lH]#T^^->

^ 1.3-4 PDA* K-/<>hig^LBim(OXm0#T/<f->

B 1.3-5 77 + v>#. K-/<>h#ALB#(DX^[gtlT^^->

m 1.3-6 w - P D Y • K-^°> h*E£L BJIcOtz- - AEftSU 

m 1.3-7 PDA • K-^°> hE£L BE® tt - A till 

g] 1.3-8 + K-/OhimALBm<0;r-A@m

^ 1.3-9 w-PDY/77 + v># (K-/Oh#^) /\f-oLB#<OXWimfr/<?

— >

E 1.4-1 w-PDY/77 + ^>0/\ToLB#<O%@^#]S<D#iB#m###

^ 1.4-2 %mmOw-PDY/77 + x>#/\^oLB#(DXmimtlT/<^-> 

g 1.4-3 %0&k#<Ow-PDY/PDA/\:rnLBm<OXm[a#T/<?->

m 1.4-4 mmfe&co- p d y^t-d l biouv -visx^n^

m 1.4-5 Jai^Ow-PDY^f OLBI0FT - I R0UR%^^ h Jl'Mit 

^ 1.4-6 w-PDY/77 + ^>^/\7aLBm(D^#Be7K^OX^@flT^^->^ 

(D#;#

g 1.4-7 mm##w-PDY/77 + ^>0/\7oLBmo<>t:-y>%m#m#

B 1.4-8 #?mm0#(Ow-PDY/77 + :;>#/\7oLBmcOX0mir/<f->

g 1.4-9 #?mm#m(Dw-PDY/PDA/\7oLB#OXmiE]ffr/<^->

W 1.4-10 #?mm0m(Dw-PDY/PDA/\7oL B#OFT- I R#4X
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m 1.4-12

m 1.4-13

m 1.4-14

El 1.4—15 

El 1.4-16

v 7 -tr f- Uy£fXfpti%pfrmmitza>- PDY/THy L B#(D

y'7-t?7 V - PDY/T7 + y >^rnL B#(D

U V - V I S X-XX h A/

^7tf 1/ - PDY/T7 + y >^raL BI®

FT- I R X/<X h;l/

vTtf 1/ - P D Y'Xxo L BI0F T - I R#4X

(^x/<X hvl/)
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si.3-1 mot© >- is-e-LBE©emeiSK

«
W 51 1S 2# Hi 

( S/an )

ft)-PDY•TONQFi^I 1. 0 x l 0 ~7

w-PDY • TNAQ P° o X h-
< O

PDA • TCNQ'M^B 1. 2 x 1 O'7

PDA - TGNQFm^B 1. 1 x l 0-7

PDA•TNAQM^B 1. 0 x l 0 “7

PDA•TCQS^B 3. 2 x 1 O'7

w-PDY/7 7=4r^x# ( TONQ#^)B 6. 5 x l O'®

^-PDY/77^^x#(TONQFme)# p> ai X o
w-PDY/7 7=fv>x0 ( TNAQ#^)# 2. 9 x 1 0 "8

(U-PDY/7 7^^x^ ( TCQm^)B 2 9 x l 0"8

7 7 4r . TONQM^B 1. 4 X 1 O'8

7 7=4rv>X0 . TOQm^B 1. 5 X 1 0"8



# 1. 4 - 1 - PDY/T?4r^>/^^^oLB#<D

* fig It * ft M M ^ ft
( A )

H S $ ( S /cm )

(x x r-y) C I 2 K-7'«)

2 5 0 nm, 0. 1 J /an — 115 0 2 8xi O'8 8 X 1 0"6

—
1 5 0 “C X 1 h

(Ar flow#])
110 0 2 4X1 0~7 6 X 1 0"7

—
2 5 0 °C X 1 h

(Ar flow#3)
8 0 0 4 X 1 O'7 5 X 1 0"7

2 5 0 nm , 0.1 J /cm
2 0 0 °C x l h

( )
5 7 0 4 X 1 O'7 4. 0 X 1 O'5

n
1 0 0 °C x l h

(Ar flow#3)
110 0 1. 6 X 1 0"6 4. 1 X 1 O'5

t!
2 0 0 °C X 1 h

( Ar f 1 ow #])
9 0 0 1. 6 X 1 0"6 3. 6 X 1 0"5

n
3 0 0 °C x l h

(Ar flow#3)
7 5 0 3. 6 X 1 0"6 2 3X10*

n
4 0 0 °C X 1 h

(Ar flow#3)
5 5 0 2 3X1 0"6 4. 7 x 1 O'5



#1.4-2

LBI m a ^ #
(Jo

( S/cm)

a 12

( S/cm) (A)

w-PDY Yl 5 QIC X 1 2 h 3 x l (H 1. 3 x 1 O'5 115 0

B-PDY/T

( uvaii)
// 3. 5 x 1 O'7 1.3 X 1 O"5 12 9 0

w-PDY/7 7 * -7 y ^-T n flU

(UV«M)
// 4. 0 x 1 0"7 5X1 0"6 115 0

ffl-PDY/7 7 + ^yK^-fa#

(u v*m#)

# ^ ® *t

( 2 5 0 nm X 0. 1 J/an )
3 x 1 0"8 1.2 X 1 0~6 110 0

di-PDY/PDA -t B|

( U V*E#)
n 1. 2 x l 0"7 1.3 x 1 0"6 115 0



w-PDY-TNAQ CUV###)

w-PDY-TNAQ

(U-PDY-TOQ (UVMM#)

w-PDY-TCQ

o,-PDY(UVmM#)

^ ( nm )

El 1. 3 - 1 <w-PDY - y h LEE© UV-VIS b*
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PDA-TNAQ (UVimam)

PDA TNAQ (uvm##)

PDA-TOQ(UVm##)

PDA-TCQ(UVRW#

PDA(UVm##)
____

( nm )

m 1. 3 - 2 PDA — F —' ^ hm^DB#(DUV-VI8 ^ ^ I' w

— 4 0 —



<d - PDY • TCQ'M'o' L B

(0 -PDY -TNAQm^LB

2 10 20

2 6 (degree)

Etl.3-3 (u-PDY- P—
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PDA- TCNQm^LB

■»WA^AAAMWIXW

PDA Y

2 10 20

2 6 ( degree )

1. 3 - 4 PDA * K



77' TCQm^LB#

• TNAQ'M^LB m

2 20

2 d (degree)

[gl.3-5
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(U-PDY- TOQ#^

A (AVPDA^f)

m 1. 3 - 6 W-PDY • h 'Zi^LBS© 71 - A®

( m
N

/m
 )

PDA - TNAQ#^j

PDA - TONQM-&

20 30 40 50

A (AVPDA^f)

mi. 3-7 PDA • F ^ h ^LBf0 ?r - Affi
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I

00
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4^
C71

( A
^/PD

A
^-)

71 ( mN/m )
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(o- PDY/T 7 'S's

w-PDY/T^ ^mCTNAQ#^) LB

cu-PDY/T?^

^wZ/l^'''^,W^1''V^,,^\ww/^VNe^SNWyVv^VvvwMM*'Vv^^

2 20
26 (degree)

Ell. 3-9 m-PDY/T74r^x#(K--^l'#^)

7" □
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w-PDY (60 JW) LBS 

(DUV-VI 8^-:^ h ^

1 2

3 5 0 nm

25 0 nm (C = C)

25 0 nm( C = C)

Dose (J/crfi)

0 1.4-1 aj-PDYjfcM'g-
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(uvmam 300 icaom)

2 20

2 6 (degree)

1. 4 — 2 I &w-PDyy7 7=f LB#(D
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(uvmM#3ooic%m)

(uvm## 100

^ 1. 4 - 3 w-PDY/PDA -xxn LBJB©MK l &
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in
O

200 300 400 500 600 700

A ( nm )
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120016002000

m i. 4 - 5 c LB#<DFT-IR#4%^fb



2 20
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2.1.1

(i) j; a###fsj±

a. j: ar##^<b
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a c yzo-c, p p voi#M^S(Ccka s

##'(;:. t LT y j: (9 s p ^
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It 5 . 24x1 03S/cm (H2 S 0 4, —fett : 1 7 . 2 ) V $>-o /;c

P T V*H(*7 4 IP A* 3 Vitas##®? 4 IP A T' it 3 9 # H'-^'VESa^ff-5 
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© fcx 1S$I* £'S < Ui>f&frr,tCo * + X (- 7 4 IP A©*,®#?# 7: P T V
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g®a® (i t X^PBitmvS -> ho ISBHBtt<k»etttifflM!i*7j: < x ^^SI©E|S]*s$ 

Eifi-eab -5 klSIieSti-Bo

(3) TlrfililSi'JfiiPPtAppeAjJ

P T V ©T-b* iP*a#*©^l$KlS$) L/Co F K oJiSTS. 9 x Wt®a

C 4; DS6©K|—Sex ^ iPA6$)SP>ti/c„ Li>L, f© ®(i 8.6x1 0 "4 S/c m (
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PPV®j#A, PPVjz^^^^igj^

^A^vy h + >/&##%PPV (CH3O-PPV)

m^^g-3 ty^m±PTV#%0^^
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- p Tv$%0^A^D &^fj5v#&^L

tZ o

(5)

P T m# K- b°y c 1

0,- & r-y Lf: P T V#. <k 3 3% K- b°y 7'6|%#. #V##^^^L/:o

6R9#^tT,5o

2.1.2 MB#7'7 7 7^ h##0§#^

a, ^ V ^ ; P7 y ^RO 7*7 7 7 ^ h 7 y vl/AO

#^(C7y;i/A^^0cf^6L6^A^^ ^E%7y;i/A6U%>,^VC 

6^t>^-3/:o og(c, 2%<D7'77 74'

^777^ ^^?7y;i/A^tUWrf6C6

7y;i/A(c^^6g§^]. 7*7 7 7^ 7/

$ 7* 7 7 7 ^ h 7 y y #RB#T?0 3 9# K- b° y 7'^r^f 3 6 F- b° y 7'
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6 4-



LT0f^^ma6/:o

mm 6 3^mimsB90%]fm-C&&o m-- %R9(cmiV:L/:oJz§%[#^^0AL
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Masscc) s p SSS(S/cm)
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500 0. 0124 66.8

s P 3S»e:2925cm-1 (CHg#*#####) R*®/

970cm"1 (Hyn'cVyC-HB^gfl) Rt£®

2. 4-2 8MtRik?RI£iSft] L/c# 'J-p-7j;yyf: y y0##®

iHtR±$!l

(°C)

s p 3i^Stt *iK

(S/cm)

500 0. 0016 67. 3

IRGANOX1010 500 0. 0041 12. 7

500 0. 00 38 19. 3

500 0. 0007 92. 8

-GM 500 0. 0047 41. 0

S{fcto±SlJ : 5 w t %

s p 3S**:2925cm"1 #)t®/970cm-'

(Hyxt'ryyc-Hffi^Efi) EtE®

K — y h : H2S04

8 3-



- f 8

^ I : 4 - X

i-moOSG/^f^# i_ui3ST6Z:#$K^sds

LU MOO '0 058

LLl ZT 00 '0 008

ooz 8800 "0 OSZ

Z 68 8ZT0'0 058

T "86 8600 "0 008

68T 9800 '0 OSZ OTOTXONVOHI

0 '61 SZTO '0 058

8?I I?00 '0 008

I5Z ?Z00 "0 OSZ -

(U13/S) (0=) (%;&s)
SSfS d s

t, 01X8 1 0 "ZS 05?

trOIXI 'I 0 '05 00? I0-1HI 0101 XONVOHI

sOIXO '9 8 '05 00? I0-1H1 WO

sOTXG "9 5 'Ll 05?

eOTXO "A 0 '08 00? 10-1HI

Xo

0 '15 05?

g0TX8? 8 8? 00? :g-sao

(uio/s) (t-^OZST) (a)
x ^ if x

0 V



$2.4-5 y -f 'll' K =fc 2, i>®

(PTVcfiPaWOI^'-f yf )

0. 872 8. 6

Eh" -i’uu 0. 034 6. 0

*«®:I2r-7-.(S/cm)

m. 4-6 EtoaK^-E,*®**^®

»®a »s®

CO (S/cm)

E@S L 18. 6

250 24. 6

m%a 250 155. 0

O
O •¥
r

* \ZY-r '$.wn&MifrWtMV-r

$2.4-7 P P V®@#K j: EISBBBtt®$'fb

s@a$tt E|6)?g» en-ft®

CO (hr) (f§) (1520cm"1) (¥{Stg) (S/cm)

200 2. 0 10 33. 7 10. 5 5. 04 4. 6x103

400 0. 5 10 40. 0 7. 3 23. 44 5. 2xl03

DBS 400 0. 5 6 27. 0 9. 4 33. 70 3. IxlO3

-Br 400 0. 5 3 20. 3 10. 9 33. 04 1. 9xl03

400 0. 5 - - 2. 14 3. 0x101

250 1. 0 10 43. 6 7. 8 16. 48 8. 0xl03

THT 300 1. 0 12 33. 5 8. 0 7. 13 1. 2xlO4

-Cl 300 1. 0 10 31. 5 7. 5 9. 96 9. 7x103

400 0. 5 12 40. 4 6. 2 32. 82 1. 4x104

: 1520cm-’Rytglfc

E|6Jfg» : p p v(no)Ey*b»»fcE|SjfgE, ¥tt*B

HEhitm. : P P V(no)f-(110S#«S@SZA'»)7'

yM'ffiiX)

IS® : H 2 S 0 4 K- fy?'



#2. 4-8 'M, 5-fi:kVI:' :t/>-

f± iA A tt sum

(N) /PTV /PTV ro (DMF) CH30-PPV (S/cm)

0. 4 H20 DES-Br 1 0 X - 2. 4

0. 2 M/HgO DES-Br 1 -30 0 X 214

0. 4 HgO THT-Br 1 0 X - -

0. 4 HgO THT-C1 1 0 X - 0. 04

0. 2 M/HgO THT-C1 1 -30 0 X 202

0. 2 M/H20 CH3O-PPV 1 -30 0 0 216

0. 4 M/H20 CH3O-PPV 1 -30 0 0 222

0. 2 M/HgO CH3O-PPV 2 -30 0 0 167

0. 2 HgO CH3O-PPV 1 0 0 0 160

: M/HzO ; / ^

PPV, CH30-PPV#M4X

#2.4-9 ^ V - 2 , 5 - f % - y y I: - y y p- b° y

PTV F - /< y h #

ClO^/PTYl:?!' (S/cm)

0. 002 3. 0

0. 24 19. 7

0. 40 166

N2*2B#165

6 0. 13 1020

0. 50 1470

## F- L°y y##

0.1M(C2H5)4NC104, O.OlMAgClO^/Ttl:!'!^

aE1§{£, #M@@ : A g

p-,<y ha :



#2. 5-1

tOO tti LSH @#g(S/( m)

2000T/#^ iooo°cMf^

prestine HNOs-GIC prestine HNOs-GIC

5.6x10% - 3. 0x103 3.4x10"

(B 9.0x10^ 1. 1x10" 1. 5x103 -

1. 3x103 7. 8x10^ 2. 8x103 -

2.9x10% - 2. 9x103 -

2. 9x10^ - 2. 4xlQ3 3.5x10"



(a) ^

W m # M

g 2. 3 - 1
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(a) ft

(b) # # % #

g| 2. 3 - 2



2 0 0 °C

3 0 0 °C

4 0 0 °C

4 5 0 °C

5 0 0°C

280029003000

&& # ( cm-i)

EI24-1
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2 0 0 °C

3 0 0 °C

4 0 0 °C

4 5 OTC

5 0 0 °C

280029003000

cm -l

El 2. 4-2 THT-GWP P I



2 0 0 °C

4 0 0 °C

5 o or

24-3 DE8-Br^PPVO#^mKZj)^f6

-^<1:
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2 0 0°C

M

m

jfe
m

4 0 0 °C

5 0 O’C

2 0 r)

El 2 4 - 4 THT-GjB^P P Z &
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2 o or

2 5 or

3 o or

3 s or

3000 2900 2800

# # ( cm-' )

Si 2 4 - 5 P T Z



1 0 o°c

2 5 0 °C

3 0 0 °C

3 5 0°C

10 30 50 70

2 0 (°)

ig 2 4 - 6 p T z ^
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END
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( cm-^ )
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^ h # ( C&Or/ PT V ^ h )

EI24-15 FT



— & —

7 i A
i? tb L rP

# 7 xf yv A

!(P #

^ff # #

^

^ 7 7 % i h 7 ^ V> A

^77%ih 7 ^ ^ A

2. 5 7 yf A/A^^#j^^@(D7 ^ /^AO^D^O;

-105-



W

o
a

Q

%

-4

r\

m

CM

LO
CM

g|

(a) ^ w

-106-



# r-7
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(eV)

6 2 0.2

(eV)

025 — 4 h^^^^OOis^Isds^
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b'-t’7y7’nYz7£lir®«mf47'77y Y b »?7 7

y Y bire$i§$KJ; 9 Agfa6 2tpgiireCs &«7''77y4 b^JS^UE^td'-AinS 

HVC J; 9 sums® » 7 tz. £ 6 C 3 , 4, 9, 10Ai;b7Tb7
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»'6-30°CT©8&Tii£,lSy£i:£1I{4ST4:Hlj<J KB LffiS© *>©»**# BftTV'i-S 

t L A*S00^f-@L%V\t©T&3 A.

4.4.2 zl>&

(1) zKV (3,4-77 h*7yL*7x7) ©X^<7 Hl/

mmj#©^v\^y f ^-7% ux e o^s<t 03,4-77

^7i>!S,«ftiL ^ffliM^fyTIA31'511. *9f%Tttx S6t:x V (

3,4-77 h*'>?*7jL>) [P (DMeOT) ]0«, 77 7*J • BT«I®
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iKX'XX h/t,£?i;£u

IS^1ffi+1.5V(vs. Ag/AgC J2). iS10.5^-D>T'ITO#7Xi;t:P (DMeO 

T) • C St OaV-UVK dt»ffi30~35S/cm) Siltft. C©7 47bA©## - 

|RX^<X bib (04.4-29) }£, As-preparedT'(i300nm*>h2000nm$Ttii<r t:l®iK6siS;*: 

Lx 830nn(1.49eV)#jai;/jA$*i/ 1750n«(0.71eV)#jfit*^^*»* f

-?4SU:„ JE K - C > X- L A t> © T'tt550mn(2.25eV)#jfi: (z tf - X £ -SI" -5 X ^ X h 

IblZgftL A. C©7 4/bACx +0.4V^fi^EnjDL^!b©(i830nin(1.49eV)!c©lR*5Ii 

fix ifefWtzOMmS^ L A. DtrCx 04.4-3OtZtt*ffi J: DiHJELAP (DMeOT) 

• C J? 0*7 4 IbAfflHWX^X blbfcxfcybfitiflAKMX-xX blbSKramers-Kronig 

g*321 LTfUAqRlKX^X b;b£,qt?0 04.4-30 tiMS'-f-5 ix Kramers-KronigSJS L 

A t # © I«1K X '-l X b lb Tig© 6flAl .SeVtiffi © f - X «+0.4VE|ljDTg.© 6 fl A 83 0 

nm(1.49eV)tcMlSLTV'^fc#x 6fl6.

S^Tx iiSSEr bxx^ibTXTxtiAO.lM^trX'Dfb-X/b-**- b*T"l 

TO#7X±(:#mg#AP (DMeOT) • C j? 0.7 4IbAizHi*EMU L&»$6?§ 

®*in situT'SI^ • BJSMX^X blb&#l&LA. SER lDl(u(vs. Ag/AgC )tZ*-fL 

T#6flAX^X b;p&04.4-311:$-#-. 0^6a-6^ J: die. fF fig Ilf D 1.5V® 1g

(uEnJPT'(i400~n00nniST'f—X«|g©e.fl**>o A. 6 Iz LA*^T8

50nrnRm©#lK*%gSIZl@X L A. $ 6iZx 6 b:550nm, G00nm©%lR*^±

LA. $ A, 500nm#Stc5/ 3 IbX'—SIS© 6fl A. %ZT\ AltlitS7‘nX'x AM 

M2 &)#OT3,4-7X 7® 3 L T*. A. #6flAK*&04.

4-32(zwf. ;:t S58©X hA5/tt3*tt©A©E0®L©»m7)iEfi1', #V7

lzrtSSJK?1-©Xfi-etn'3ixX>&ffi®£ tqtt'i: t*sE5«$fi^>. L 

A^'oXx *■*, -*#*"V^*7x>fcliS»0 h-tt* i:j|*6na550nin#ifi© 

l»lK tz - X3 3 ’ ))5ttBi,g» 6 fl A © (ix X b * 7 $6^ * 7 x XiitZ 2 fife -6 A©tzftfi: 

Miz 11X6*1-5 X b4r^#©%-6MB*L A A©lz^#@$*i6.

«.t©l®lKX^X blb©il;£*Smt:. %*©zK')f X"7x 7T'#@$flTb\6l<7 b 

f*S*S#33!iz'T5fc. c©*- V v-® K-L">X'ttET®/s'x b'#Stix x> b'lM** 

%2.3eVT1.49eVk0.71eVI:%-3©^##Me&#t6X<^-xO7#m"'$
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#££*1.5

2.3eV

1.49eV
- ~4-----
0.71eV

Conduction Band

Bipolaron Band

Valence Band

g SI:. P(DMeOT) ’CJ!0< SitfP (DMeOT) h/VSK

BrSCiD $ll£ L 7i» g**@4.4-33K*-r. £') 7x x 7T'

ktx 790cm"1 £ 690cm"1i::ti;2,51ia9u:*7x 7©C-H 1:8-3 < ®lR»s|git>5

tl%3a,t>K @4.4-33© K—7\ E K-7‘#E©ISS£ * £©tfj6©®lKt;tlgtt>h*L» 

-3*. *HI %©#@9" $##1:1-5 £. KK-7'&TW,t>htltz 950-—1100 cm"1©® 

Eld:C- O - ceAl:#E£K 1300~1500cm"1©®lKtt^*7x 7E©C2 = C3, C 

. = Cs©*K #####$- K(:##£ *t5. K-7,§)i;#*-e|g® 5*t5 634£ 1

090^61144cm",©®lKtt5@igSeM,^7tC!l§lgSn5o 

@4.4-34t:P ( DMe OT ) - C 4 O, 7-f A-.£©77 7X^7 M-SSI". 13980, 

1436,1504cm"1 t:3S^®lR»$8i?) 6*t£. 5fe®I RX^<7 h )V £H#t:;K V ?*7 x 7© 

1504cm-1 1" 7 x 7m©%@iKA'(:*lBL1398,14

36cm 1 ©£- 7 id:^ 7 x 7:S© C2 = C3, C„ = C5©#*####@##11:!*#£ *t 5 

£#££*1.5. K—7*, E K -7"#® Tt$ £ A, £'£•- 7&H1: 7 £ £ £ J: 0.

777X^7 h/P69t:f;t K —7‘ • E K-7"##Tige#m©±@»#!fb^»V\C £$m 

$fiU £*Ui4CVfD-;i.9,£tt*g:<S*i). 4-#%K##-#-5i&ga:&5.

4.4.3 «SS*S^Sd^©$£tt
£ V £‘ o - A- 7 -f A©SS. $S*Tffl$£-l4$5IESI@^<*c. 10,000OT (#94 

170 ) igaft©S#Jt©«Jt¥ti#985%(n=5)£VNaiSVNffl«S£^. -£©55. *S 
ff£@(*7-f A-AS-tttt«jt*90%e7 V7-LTV'li. HsfeftT, £*l6©7-f/l- 
a«i7,ooos#m (#97i7B) e#mtm#m©RR$«#985%£i%^@uA.
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(1) IS*

a. t/7-

£a-;Mt7)v Ku vfu 

3, 4 -57 7 h^^^*7xyiiFager©*$2£nl:L7i»soT2, 2 ’ -^*;7*;b 

#>Eyxf-;i/xXT^»S)i8E. 3, 4-y^ M^->ft7x>-2, 5-y*;p 

*yis$gt±3L.

b. mmm

T hx^^^Tv-^E-^A^^-y-X^^D/tvXXx- b ( M e <N P F e) . r bx 

X'f-yl-TX^E-^ A^4r-9"7;b*D/txX 7x - b (BuiNPFe) tt7/P K V 7f %

T bxx^/I^Xtx^AA'-Xn I/- b (Et.NCiO.) 

„ r f-7af;P77t-7A7WD*l/- b (EtiNBFi) , f F7ifA7> 

t;7A7D7-fF(Et,NF), r b 7if^7 >X: X 7 A 7 D '7 K (Et.NC 

£ ) „ r b7Xf*77t-15A/n7-f K ( E t ,NB r ) „ f l-7if;F7>tX 

7A4"^y< K (EtiNI), T b7Xf;t-7 7tX')AA'7 b 7bJ-7 X ***- b 

(EtiNTsO) iam5C{bJ$»©§£®#Sft£MS«(A£o f h7xf*7>tx7A 

b VX/L-tfnXj'T-X/b**- b( CFjSOiNEt.Hi, h'J7Wn>7>x^ 

*>Sifc*E<kr bxx?;P77;e-7Affl2 0 A. mp.

164~166°C (i-f/F/THF), lK1114.6g(lRS82$)

c. Si®

biiHl?a<m®S^7'l/- K7‘Ot77#-;tC*- b “P

c (h) ” zm'&bxm'tzo

(2) me

a. fn-;K7)»g®MbSe

*>;fD-;L-®£$-sm«E-(beecoess#tt!*®io500mi)© 

4z/'Cx7';l/7xXnt:4 cmx 5 cm©7,x-y 5/-»-*'7 [XfxXtbKS; GC 

-2 0 (*«»-* 7) ] ISSUED U 2 0 0 c LT

Hr7 Hf;, fa-;l/1 . 61g (0, 0 2 4t*) SitflMO. 04f;n
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£tiO. 0 2 0^^4, 7‘nflz b 4 0 0m J? fc j:V'*4nU X)>6»

•SiS&iSSSiCTgfBU i®#K«£E§t#*XT+#®8L£o 

T6^6SSSi,STT'0. 12 5mA/cm2ffliS4aUS»S6L*„ HJSE7 

Ex 7 -f ;b A & M L ### I:# U A. ®#®a-#t:»7 4/bA$Z

aei/>^-«-hx sisest-izhabv*cssltsstseeie^la*

n. eees®'®

u*&MTx sxzkc * y;b®sffi*4H,-c#j®s« 

tlTA g/AgCiigSHl>T3SSai:4: 0®&£6I#’#'5 C i: K J: OSS 

Ltz,

n. sszsmiifTT'tosseiifBad

500ml®tX97";l/77%3l:l@@a lX#7X#il-,i;vI1 Ptffit LT0S* 

7;l-4:Jl^Tx IgbX:T®/Dfl/>*--W- N400mU *4al®7i&$@x f 

b37f/b77tA7A^*7-7;bA 07^X7%- b4.92g(0.02t»)« Atftx ES

A. -e®Efn-;H.6lg(0.024»)«An*o m$s 

SiZ^fflLESSSTx 7*3 77 7Si(100W/47KHz)@gjg^rflSSfflV'Tx l.DV(v 

s. Ag/AgCj? )Ttt24BfK, *J4007-D >®®1lt$ "C€8ll8bka&£ft&o £. 1 

#E7E£j$L7~PPy • P F67-f/l'A£PIffi®±;616iiJllLfi)i£®&8€fT3/io 

b. BEfA 7 % 7fbA%®%#KfbmA

1 0 Omi fflHSt;H:2 cmX 5 cmffll T0#7X ( R§6I) fc <£ tb* 2 c m x 3 

craa4fi(ii)4-b'2MX:0 ft7x>Slt27-0, 1 Mj3 AtbiSSSiSr 

h7lf*7>t3')A 0. 1 M®7*nn*7 7*-/K*- bBS^Atlx ?§#$?$£ 

$*XfXTt^i#bX:. SSTESSvSTTSXZKC J2 LTm£®

«ffi£EPJDLl£L fzo MB# 7 Ex XVl-tV jz'sT&mZtifzI TO*,7X*T* 

Df7>*-***- bT'SaL^LTtb^x l'7lf/477

f %7A0. lM**tr?§«(:#Ax tfi«EPiPL%^e.^^->ir«i®itXX^7 b/b

$ iil£ L

o) m#

-WMfftiO.ScinxSMictML^^V fD-;b£@#El6lSB®^v-y XtiffibSU
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T'O fcT lx h*T®S40-CT-m$<DR$lZiI#iL)fe®%. 150°C/5^M^S

SLA,

-$6-#ti 6 3 t:SX L A WSSBT2fe ^S V L-□ - A 7 -f ;L- A«

m#mm%*l#%a$mi,'7cmx7cm-y<X(#%@#mm5cmx5cin)0PPy 'CJO< 

7-f/l/At. 7"DL>>A-S*- h*40”CT@#LA, * >) fa - )V7't /LA4«?> 

■f tCt9-i:S#1'-5 AibK, 7dNl-A77-y 78R;£7/l-5Aa-A7 -f/LATtiSSL. 

7-f ;i-A4tS-i;5S5z 16^364 <t 5tz L A„ $ A. *)@SA7A##}zoV'<T#W&

(4) iJS

a. 777X^7 h;b

Jobin Yvon U-1000X^<7 b n >-7£flV'TS!l£ L A„ Big® L-^idiSpectra- 

Physicstt$!7;l-d'7'f *7L-if (488.0, 647. Inn) *£V\A, 

ftW777X^7 h;H:J:5Ei6i1ti¥eti, ?M$®$eES488niii® L—

T0tc$L A J: 5 $’ AI4 LillS L A. 7 lVl-A3m(SurfaceX fflfflCSide

)fc J:y;®ffl(End)izBXL AASi: fn-/Hffl vcctcMJ5-r^^l580cm-'fflf-7 

SSSizoV'T P-1f®fi)fcBk7'flz<fc OffSftAT’l'-Y'T' 

7A (EltOltT-'i'•7T-7A) tziOH^A

Side

b. XB08f

a#%#A'l'#-7 lx»y 7XD- 3 F€fflV'TE£L A. XiKSSJ; UttCuKa 

&mv\A, #93 0 //m®5fc@#L @#7 -f /b At### AT^IIS L A, X#0#®#j 

S#(cA^6L"-A®XW*0»*#7V7X--<7 L A.

c. EPMA (XMA)

m###mmEPMA81osi^xisife.

d. aSflfti(SEM)
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0**l#msi A-SEM S- 9 0 0SSfflV'T*£Lfi.

e. ESESSS

tjL-Uy hy\'-y»- Kti$3 4 5 eASf^^Wn- h

f. -y-'f 7'; y

y;>x h> ■ 77’x'f k • 1i s&awat y^a ? syff
>5/*X^'y h/;tf;l-/V X7-y h$mi\T*@L A.

g. -ftyi'DV f'^'7 7 4 —

y-f **-y 7XtiMtT>4040i *yAKAS4ASJH\*. SlttSktl.

8mM NaiCOs/l.JiM NaHCOs^fflK iSj8ttl-5m,8/5K #Sffiti0.05N 

®8iEE€10psi<DI±tl XiM L ft. iBSiy 7tt 100 * ST$Sttt**»?S triofe,

4.5 *§ I§

(i) *yfn-/p

=kO%@@##*T#%PP y • P F67 4/l-A.©7V>X^j' MK:

*©e*x esa®^A'i-,1C-7D>©3ifiE[cfflM 

ysug^tiA. jts«#®ts»fflMbx #®©i@v^t©mt"±@»itm©7'f;i/A& 

#x 6#l%&w Lf:»

£®i$W?irtt-30°c»@x5ffiat:%5 fcffi®Sffffl±#j:«ire)Sae©±#»s 

EiESftA. z©se©±#k, m»6x fag.tSXXfx'X'yX'i? Hiye>#$SttA 

tsgtratfflM*5*Ox trn-inci?*u<

$L$4±TW6Ct$#@L A.

L A. -£©*S*,f§6;ftAPPy • PFe 

74A©*ffi#*;<ttf®»m©«#®tix )i#©£S&«®-/ifcifcRLT 

Ao

Y^7%#LTf#AP P yCJ 7<*A©X#[0#fx 77>X-"<7 M/^6. C K - 

iiffi®®SLtu6sS©6tif. trL6x 7 4';i-A©Kip]tt©iPi±***i®$ti*o 

$a~iokst©s®«(-*>»5S»s©a®e#ttn:*>j:irr*H*7® (pf6-.

C y Or, T s O") , &(f@#©a*l:ov\T##f LA. *©$5$, ft, M#

©##&H96-fx <ss©asts#ttttiooK~$aTtix Mott©t y ;H:m^m«T@x
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F<D£€f5itM;&Tf#£PP y • p f6(7)7 >f ;i/A(DmSHx ##
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04.4- 26 2.3@g#Lf:PPy ■ PFiiitfPPy T s 0 7 -f IP A©a*J$©86($ff
tt (SS«8gT'EfS(b)

04.4- 27 PPy • P Fe7-f;PA©*-&vag©3it't <fc •SS*gfig«c4¥tt©J:bK

04.4- 28 £SSISST'#Z;PPy • P F67 -f/PA©SSj$®8S($#tt

04.4- 29 IT0±k#m2ttAP (DMeOT) • C H Oa®©lKX^7 F IP ( KS7 -f IP
A)

04.4- 30 P (DMeOT) • C 7 O a 7 -f ;h AcOMItX^ 7 HP

04.4- 31 ITO±l:tflii?tf:P (DMeOT) • C « O. 7 -f IP A©«ffiEPiOTT©©iK
X^<7 P lPSMb(in situ)

04.4- 32 MM2 ScT'lt*L Tf»A3,4-7 7 P *7^* 7x 73:*<*©#;i

04.4- 33 P (DMeOT) • OO.JiitfP ( DMeOT ) ffll WK KB r
Sc)

04.4- 34 P (DMeOT) • C j) O-ifc JctPP (DMeOT) ®7?>7^7 iiKHlSilS
S;488n®)
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:4.4-l -PF6CD7>f;l/ACDW^,

s&a®
(°C)

iese in 7-r^Atttt ■mmam)

(Q) (yum) (%) (S/cm)

0 443 36.0 65 335 *!£#!

- 1 0 450 31.1 // 90 382 "

-2 0 492 29.4 // 130 392 //
1,420 (2.0) 
1,449 (2.3) 
1,808 (2.5)

-3 0 436 28.3 // 145 428
1,842 (2:0) 
2,235 (2.3) 
2,500 (2.5)

-40 418 22.8 // 155 544 ###
2,039 (2.0) 
2,208 (2.3) 
2,377 (2.5) 
2,964 (2.7)

; 1.0V (vs.Ag/AgCj^ )

:4.4-2 - PFe 7 4/i/

SSS® mmm 7>f/I/Al4$ #:K 1»®(M#(g¥)
(°C) (Q) (%) (S/cm)

-30 367 ¥t* 150 517 3##
1,936 (2.0)
2,325 (2.5)

// 377 // 155 433
1,948 (2.0)
2,321 (2.5)
2,496 (2.7)

396 miW 

2,153 (2.0) 
2,525 (2.5) 

540 MkW 

1,767 (2.0) 
2,744 (2.5)

-47 380 // 155 584
1,775 (2.0)
2,242 (2.5)

// 382 // 160 558
1,560 (2.0)
2,246 (2.5)

-40 360 // 160

// 362 // 150

#%%% ; 1.0V (vs.Ag/AgCjZ)
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#.4-3 EUaKV e°u—;P7 4 (^M#) co#

No. # K-vC/ h
m#w) ?lSS(oo)(S/cm)

(hr) A# tmmm

a

±s
(«ffi6<M)

TsO- 22 (50)

7 0 8.2X10 9.3X10
TS

(%#)
pf6- 1 2 (20)

b

±1 PFe- 23 (35)

90 1.4X102 9.3X10
re

(iffiffl)
TsO" 22 (55)

#.4-4 -Sfi§-I6E^74;va<dEHx S#Jt<£>74/v a<dEf*j£S

y®«
\\ Ifcft 15 0°CX5#

\tlt$ a* Qi m#
Xffi

No.*\
(S/cm) (S/cm) (yum)

1 570 283 24. 8

2 56 1 283 23. 5

3 622 296 25. 0

4 604 296 24. 0

5 602 297 23. 4

6 622 278 24. 7

7 6 1 1 327 23. 6

8 582 309 23. 4

9 676 328 24. 5

~X 606 300 24. 1

mmin 32 1 7 0. 6

No.
© © #

® (g) ®

©(g)®
<—>



■4.4-5 &w£.mr&\z ± m,wmxit (. s)
X m Xmt# 

X 
\x

a>
(S/cm)

Ox
(S/cm) cv/crx

——‘fA 5cmx5cm 6 06 300 2. 0

$6 5cm x 5cm *11 7 6 1 300 2. 5

Stii—$6 0.5cmX2cmx2> 63 1 184 3. 4

*2) 0 9J0ttiuxmi<mmi(n-wimi<mx-i&w.

14.4-6 *t-f*yoomt5PP y7-fyPA©yStt<fcj:*;i-dr- 
<r(T)=ffa'exp (-AE/kl) (200K<T<250K)

am o'RT (S/cm) AE(meV) & 0(S/cm)

PPyPFs 330 7.3 440
@# 980 8.1 1400

PPy cm 250 8.5 350
E# 670 10.2 1000

PPy TsO 93 11.9 150
E# 270 11.7 430

$4.4-7 Shengtf/HZ&lfa/iv^-f

6m cr a (S/cm) Te(K) T i (K)

PPy CIO. 185
PPy CIO. M#(xl.75) 578

141 300
130 289

54.4-8 PPy • PF67^/CA<9y5tito.*A4;-

am o'rt (S/cm) AE(meV) C0 (S/cm)

SWM/+ 2 0°C *E# 210 11.5 330
$®$$Z+2 0-C ^E# 150 12.1 240
>mm/-3o°c *&# 310 6.8 400

m#(x2.3) 1300 7.8 1800
feWfiM/- 3 0°C *E# 330 7.3 440

S#(x2.3) 980 8.1 1400
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it
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I
co

n>
g3

l_dhj

*-d

VJ

*

Q
nr

0

W
n>
|3

o°
g<l 4. 4 - 2 

6 7 
h ^ 

f (1080/970cm
^) ^&

it
( 

# 
: 

4 8 8 nm
 )

! ° cn r-
o

( 108 0cm-y 9 7 0cm^)

CO
o

n|> o 
#
%

n o

CO
o

cn
o



200

200



^ (X25)

-50 -30 -10 10 30

##&«!: l.OVCvs-Ag/AgG&)

Through

S ide

Through

EI4.4-7 @^#m#T'r<0^%i&m^&T#7tPPy'PFG

(a) (w
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a b

PPy • Ts 0 PPy • PFe

P P y • P F 6 PPy • Ts 0

m @ m @

[S] 4. 4 — 9 *° V ^ o — ns © fit Hi

P
1000

(cps )

flj #J flj fIJ

IE4.4-10 p, SO^^(EPMA)
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PPy • TsO

(a) m@/PPy - PFe/PPy - TsO

El 4. 4 - 1 1 ## V #####
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.Q

PPy-TsO

PPy•PF

0

Q
4

v
h

205 -

h/
ix

K
 z 

6@
gr

o!
#^

X
 

A



15

d H (Gauss)

0 4.4 - 1 3 PPy-XOESR x ^ h ^ (D dH P {b ^ ^ vv =¥'— ( J E ) © 91 ^

( jE ; ppy
200-250K^ G^6b7tf@ )
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207

Through

X
A

Side

X
A

End

Y

0 4. 4 - 1 4 dd-^#L-C#7tPPy04<D [E14.4-15 d^^^#LT#7tPPyO^(D
X#[m#f^%(OuKa) X#[g^f^d-Y^7^(CuKa)



to
o
00

EI4.4-17 —L/t PPy O&O4 7 ^ 7 A

IEI4.4-18 —
PPy 0J& 04^^^^ O 
## h^KZ
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@ 4. 4 - 1 9 20 1C, * PPy . Cl 0, 7<A-AO|liBSEM?*



210

A
A
to

A
4
V
0

d

m
s
hd
hd%
0

w

<; (T) / <; (RT)

W

%

p p p p t-1o to 'a a> bo o

4.4-20

8/ cm )

oo

tooo

X

Oto
o

co
o



(K)
100 20 10

TsO

EI4.4-22
(Arrhenius 7° o y h )

^ m (K)

0.3 0.4 0.5
(K^)

E14.4-23 ^-^<D#^a*m#ppy
(Mo 11 h )
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2#
 H ( S

/c
m

)

(x 1.7 5 )

Exp.
Sheng f i t

10---- 1

B 4.4 - 2 4 ppy • C£04 ^ ( Sheng 7 ^ y h )

i -

B4.4 -25 2.3#m# L^PPy PFe^^PPyTsO
7 ^ ^

- 212 -



213

H

to
<1

0
&

id
o?
M

0

n>
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m n>
% nft
0
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2000

1000 -

m

100

PPy • PFe

m# (X23 )

100 200

(K)

EI4.4-28 PPy PFe

300
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1750nm

As—prepared

830nm

W+0.4V
( vs- Ag/Ag CjC )

Un —doped

300 500 1000 1500 2000

E 4.4-29 ITO P(DMeOT) -C£04©

^ ^ yi, — (eV)

0UK (K-K^#)

0 12 3 4
# # (xlO^GD-i)

El 4.4 - 3 0 PC DMeOT) *C£ 04 7 4 a, a ^ ^ h ^
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A - 0.5 V (vs- Ag/Ag OK )

0.3 ! \V

0.6,;

1000

IE4.4-3 1 P(DMeOT) -OKOf
situ)

IE4.4 - 32 MM2&T#t#:LT#^ 3,4-^/h^y^7j::
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- 9IZ

n G n ? A a T 0 '0.^./: ^ 0/01 N I d " > # Y%>x

q? 2) A 3 I 0 /: ^ ^. 4:1 ^ A ^ A ^ ^ 0 0 9 n f \[/ ^ C{ T A 9 0 ' G / ^ + ^ ^ _s/ ^

o/s S G " 0 ?

C- /C.q -X #0 E ' C; o / Si,_ 0 l x 6^1 < .q -X f)g(#m0^^

q> Oi T^l&WW 1 T ^ -F [9-6 ‘ Z ] A £-f a A q /< - 6 ‘I

c-^3ta#0##(VZ<lc,:| 1 N I d 91*:$#%^? %

.fOl-d ^$^^^??9%>$i/?A9T0 '0^/^+^d<.\/f)2)^#B

(1 N I d ) ^ (6)

°?v1%

? 9^a.g'?2i9?:/o^^^%c(^^§#0e % ^ , v/s j d:)if:2 'n^-e02)

#g:/-y^^gf#0^—.^^f#0E I 3 T Vf)&#§!0 S d d °:/^g@^#^0%#^0 S d 

d ?^#E I 3 I V ^^qjr%0S I 3 I V# S d d

(Sdd) d (I)

%^3m0;&#m!#m#%a^^i -% g

# "2)? (B%T) ^[^6 gma "f) (^j_) ^[^6 g^Ba

^ #E l 'S

iSM2gje<yti«»s?W5iT^ ‘^□•^ V' *s m



5. i. 2

( 1 ) # V l" 7 O^Wc

BSft]6 3 ^J$ (±$D (Cfcvr, f%M&m4k7k^&'®mcp’Z'MU3-- v y 2> c. tfiK

'jr^f u y££f&t 3 c ££HtB L/c0 BSfn 6 3 ^JS (T

6 C 6 (c j: 19 , ^ V 7 "k -f lx y j; < A5%T # a C 6 L

tz0 t 7 v -5>E 2 0 t o r r , S£iSJ^- 7 0 "C1TA0C * ft/: ^ 'J7-fef u y 

3 0 # K - b°y / L/C LT ^ 3 - 4 x 1 O^S/cmebUo

L tZo <1 ©#&-?£$£ n/c 4? y 7 -fef- u y (£TfZ V - ( C H) X(hm§f) 

(13c%E#i#0-C 1 gZ C m3£l±-e* D . £ K- t° y 7' L T t> 1 0 4

S/c £ V "Z V 7t f U y £ J£ ^ Tl^jZ o £

#"3 Tl'60

(2) ^ V 74zf 1/

±:2i, - (CH) x(ccUT, y^y, E S CA^^fcj:(9#im##^ff^/:o g;

^^tFTKck O##/: y 9 7 % < , y

L^L. 7"7y, ESCA0^#^k,(i% 

^06jl|^^V7-bf yy (&HZ S- (CH) x^%f)

f:o t;L6. (CH) xo##

j;6 t. S - ( C H) xT-jl ZtlZ 7 5 “Cttift© t a n <5 © t°- 7 & 

1/ - (CH) x(Ui%<x 1 7 1, - (C

H) x^^#(c##%{kL(c< &o < ^ - (C H) xT(l

1/- (CH) S- (C

H) xiJt^T 3 K-t°y c t* K- b°y 7'#(c##j^^mi#

hZ.tfrh bMMZtlZo

5 14 5 AOig^ia D 7 * £MJ U ^'y K+> y 7B*i&ibtzft s

- (CH) x<h®##(j:%<, 1. 8eV#^T*^/:o

B E T&(cj; - (CH) xOjt#@#(i. 1 4
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9m 2/g, 5 0m2/g-C&0. - (CH) x^6 Tm^Zg^^^C

trL6J±#a#(i^#^c6WJ%Ly:o %- (CH) x^S-

(c H) ^ a #T#% <,

b (DT&Z C tfr£>frZ>o S’ST 1 0 5S / c v ~ ( C

H) x©Sigj$©'SSfitoB£$J$ L/Co 3^^K-h°y y&faltzbcDtt^Ufrtb 1 0 K

6 0%#TL.

tlUfr'itz o ttz. F e C 1 3 ^ F - b° y y L /civ - (C H) xT MS ©ET iHl^2

5 o 200 L/cE.

L l o K-eteSS©'S^J$<z>#j8 0%^%6o i o 2 sz

cmggOS- (CH) x0j#^6^< |E1 —T&ao

O)

Naarmannb©fflV/c y V 3- y ^ £ /c a6, E S R,

S^'E X A F S fyffitir&'il o/Co EXAFSt-l^^^ilil^tl^^ofZ^ E S

5.1.3 Rjitt^77r^ Mi©f^

( 1 ) 5iZZT'©^ 7 y 7 'i h

'fvVr't C ct D, ct (9 @

7 7 h /Co 3S^£flD/t a C £ iC

j; «9m#&(c^f 0fS]±^is86 3fi,/: ^>00.

5. 2 m i

BASFli® Naarmannb1* £Z 1 0 4 S / c m £ b id ii 1 O5S/cm0|||^tl 

V 7-k f 1/ y ;&*£$£ tlfc £ L ^#TZ(C% o T V/c d< V T 4z7 v y ©9f%^'

W£g £ tltt U#Z l/:l 0 ^ S / c &o;##:p#ct *9###%

^Od:LT^x.3^6j:3(c%'D/:o

6W:&Z O^SZcmO##^^^:
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u y 1 0 4S/c

TtiRl^’e* £j&>\ 1 O^/cmliin'io/ciOlJ^WTl'^’o #

/r ^#6©^^(ccVTim^^ff ^©^&T(i2 X 1 O'S/cm&U:#^#^##

1 0 %S/c m<b V <k#x.TV5o

L, »ix-v=y ZL/c*4&££ffiV££ Vo® £©#&{;:<£ *9s 1 0 3 SZ c mfl

m&z> i o 4s / C rn tL /c c £ (iE^-e^ 9, ^##E^ v Ttfvy&a 

^^6 /: A©-c©@#gy%#^f ©^&(d#$tl"C V6 ^© 6#X. ^fl5o i" C"C#Xr (i# 

&©^B%&^*X vcME L^r^fv,

ot^fco e ©ISEx l o 5 SZ C maZoSSE^ 1/ y£S5iB<£ < A$cf

L> M&CCDl5ifete£ <0 t LTEtS^SSET-^ 3 3-4

X l 0 5 S z C m^iiJ&LT VSo

ttz. C©tfV7-feiFlxy iC*| LfE* ©^tfr^lS^ffl VTfStFr£frVN ^O^'jT^f 

lx y 6 (C ^ 0 ck 9 hOfrt V 0 ^0^(co V"C#g/[%M^## L /Co

# V T tf lx (h. c 6

#©$A#(i. # V T-feiF lx y 6 ±-e@g%%M 6 % a bot&frftZo

—5", ^ 7- □ HZ^^t'rS5>Zi^^ vr, F- b° y ?'# L T b^i##?©##

&®6:%#*iT,ao Bredas^©@#?#j(c 6. ^ U 4 V f 7 h f ^ 7 

xy (PINT) (i^yKZ>7/^’0. Ole V . K- k°y (:

i###E^#>,^6(d:f-e*63Z P I

©^S^UcEtSdftT v£ icjlg'/k vQ |L<Z ttz&f&£

tltz PINT ©tlE^H^^T'/ck Vo % C T#Xr it X 0g##:5&'CAG%f &:##&.&# U 

P I N T©%E^#$0C#^ L/Co f ©*g#. K • 4-> y 7° 1 . 4

e am?ma(i^:^<m%6c6:^#%L/co p i NTi-©^©©m#mE

1 0'4SZcmt^Z F- t° y L T (i V-flT * ^>0

CVD7,y7r4 hUfliC o V T fig£ ic^^ic fc V T^J tf> X 1 m£[± ©HH^flK V >£ 

^^(cA6%&©#^*^#T&6o m#06 3 ^ (T%9)

221 -



s. 3

mn6 3^^ (TiW)

5. 4 

5. 4. 1

( 1 ) (d: U ^6 (c

%*. K-b°77'

^#ir^6o K- k°7 7'^^9 6^m^T0^%^#TL^#9^0#M

^jgL-cuacfi$?#/ro^irc,m#mm

iWj^"? ^ VT^l^f o to

Bredas35 ttfl* ©SSBS^^ (CO VT V E H &{;: J; 3 SSItS^ <£ DS^SiS^Stiti

LTl'&(#5. 4-1) o Cfl 0 9 ^ V f 7 h [2, 3-c] 7 ^

7 (P I N T) ^y< 7 Kf + v t>36T/j\^ < ( Eg = - 0 . 0 1 e V) . K- t: 7 7'

% 6##LTU6o L^L CO#^?U^0c^@#T& 6

/c#> — ftf©#^45 Offljlcte^ESfjBJte#- £*lf\ f btlTO^kUo ^ C Tag

f06 3^^ (TM) (immmf ^^t;p I NT(coUT#m&ff%9 C 6 L/:o

(2 ) P I NTOAWc

Oxidizer

PINT

Scheme-1 PIN T<D£f&
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PINT h [2, 3-c] * y D X L£>

0 1, 3 — '7 k Fat 7 h [2, 3 - c ] ^ ^ 7 ^ 7&tf 1 ,

3-^tFnt7l' [2, 3-c] f t7 x y - 2 -t + / / 7-Htffll'TP

I N T CD&f%&nte o/c (Scheme-1) 0 

a. t y -? -0 A8%

(T) 1, 3-7=kKo±7h [2, 3-c] f^"7^7©^#%

2 , 3 - !s / friry y uyfrA^RJttT-^ £ ot' C £ U

Scheme-2 ©A5%#%(: i^SWOl, 3 - '7 k K d 7 h [2, 3-c] f ^

7 a: 7^^^% L/:o

o

Scheme-2 1, 3-^kFot7F [2, 3-c] f t 7 = 7©£$

£ #\ 2, 3 - ^t7^l/y^7'nA|tlN 2, 3 - f 1/

7 L/:o Ht^t^ + a7'>-7'4A i:t^| Lf:EWb#<# 1 0 0

m 1 ^ 3 0 0 ml S©E 7 □ 7 7 X n id Atl. f ©c#(d 2, 3-'^f^t7^l/7^ 

2 0 g ( 0 . 12 8moi) . N - 7' ntx) 7 7^; F ^42. 2 g ( 0 . 237 

mol). 7V"T 0 . 3 1 g ( 0. 0 0 1 2 8 mol) jD^fco
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<(7 7°o (c-c{2#Lf:o ^ 

!50mfT(cLy:^"DTs ^L/:x7 y y^f ; K^^rmL^o c©Kl5©mff^%(i#

@^0-7 h X 7 7 >r - (C j; DilBSU Jxfo(D5c1&&Mfc£tZo MM? o v h X 7 7 >f - 

©#f#(i y V LT0%<k^^6 n - ^ + y©%mA^m (#

£J£ 1 *t 1 ) ^fflV/Co R f ##g*4© 2, 3-'^f^t7^>^'0. 6.

© 2, 3-^Pt^f^t7^u^0. 5T&c/:o #1 2B$^©^l&(cj:l9#@ 

^ 07 h ^7 6 x^.y H^^(^^^L/:©T^l5^^±L, K

u/:o 5i@(^^3 

#L/:o cojioicLi:

f#bti/;2, 3 -i? 7° v**JLJi'j-7?i' y id:6feE^ISro"e^ o/c0 WMlt 3 l . 7 

gT&0,i(%$(i78. l%T&-3/:o#^#l//:2, 3-y7Dt/f;Fi-77yy© 

o-?hy77vf-(*7A;0DS-2 ^ oZ#W#) s

; 5/im, *7Af^'; 4. 6 x 2 5 0 mm, * Hfil ; 4 0 °C, ; 7

-fe h - h y ^ ( 0 . 8 ) , 7K ( 0 . 2) , iWMft-M ; 1 . 5 m 1 /m i n ,

§5 ; (240nm) ) \z.£Z> t$ 3. 4 %-CS^tz0

?%IZ. 1, 3 - y b V ui-7 h [2, 3-c] ft7x y ^ ^Co 5 0 0

m 1 S© 3 7 O 7 7 % 3 (C 1 8 0ml ©xf;F7;F3-;F^rA^> ^ (c#L#(^ =k *9

L/: 2 , 3-77'D^7f;Pt7^y^9. 4 2 g ( 0 . 03

mol) t N a 2 S • 9 H a 0 £ to*./c0 T&yglC

x f ;V7 ;VD -;Vjg'Mt^JS ( 8 2 °C) (C T 1 o tz0 EtLv/EiC 3 6 0 ml

L /c©-£, iUit* f y y (C## L, ##7/1/ i i- (Wo e 1 m##, r§f£% I ) © i] 7

A&#Lf:o C©Z§m%^#mL, (2mmHg, 1 4

0 °C) o 5 1, 3 - y' b F D i- 7 h [2, 3-c] f ^ 7 ^ y

ix'&btitio M(i 2. 2 g -e£ s), 3 9. 4 &

fco Hbtlfcl, 3 - y b K P i- 7 h [ 2 , 3 - c ] f f 7 = y©^j^Ui#ig%#7 n

7h7'77/-(*7A;0DS-2 (#% 7 ; 5 // m, * 7 Af-

^ X ; 4 . 6X25 Omm, ; 4 0 °C, ; 7-fe h - h y 71/ ( 0 . 8) ,

?K ( 0 . 2 ) , ; 1 . 5 m 1 /m i n , #&%§ ; (240
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nm) ) CJ:St99. 1 %T'£> o fc0 J©1 H -NMR X^7 h A/© b°- 7

4. 35ppm(s)x7. 3 2^7. 5 1ppm(m)N 7. 65ppm(s)N 7.

6 8 ~ 7 . 7 1 ppm ( m) (C b tl /c 0

(a) 1, 3 — v' b F a t 7 h [2, 3 - c ] f^7^7-2-^+C% K©£j&
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6 1 . 9 0 g (DM 3 7 M&J- h V 7 A £ 6 5 m 1 <D7\az.'fefr L tz:fe$L L /c0 7i§T

#T#x 5

jRlS'ZE^^^ra/cf/r 7 6 K <L 7 6# Lx 5i@#j£4>il© x ^ wt ;p ^-^KX 7 

L tzo o- 7 V -xAt: -?## Lx f-;p^ bH££H L gft© 1 ,

3 — '^ k Ko t 7 h [2, 3-c] f^7xy-2-^ + '>F £?#/Co f# b *1 (i

1 . 1 g (6 8%) Tio/;0 d-7 h 7'

7 7^- (* 7 A ; ODS-2 (#X 7 Dliil) x ; 5 /z nix * 7 A 7" 4 X ;

4. 6 x 2 5 0 mmx SJ$ ; 4 0 °Cx ; 7 f ;P 7 ;P 3 - ;p ( 0 . 5 ) x 7k (

0 . 5 ) x ; 0 . 8 m 1 /m i n x ( 2

4 0 n m) ) (C j: 7f%lX * 1 00%T^/;o 1H-NMRX^7

h ;V © b° — 7 (t x 4. 36ppm(s)x 7. 4 4^7. 59ppm(m)x 7. 74 

~ 7 . 9 5 p pm (m) N 7. 8 5 p p m (m) £tl 6 Q 1 9 1 °C (tiff. Lx

1 7 0 TLA±(CT#$##gg#) o

s+o

f ^ 7 3: y - 2 - * + S' K ©

a

b. PIN T©A^C

(4) 1, 3 - y= b K □ 7- 7 h [2, 3-c] f f 7= 7 ©{fc^EtbS^
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afk#0ita&T(i, #%E© j: 3 & o L &#
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&j6LTm'T&fb&&,:%-?/:o ioomi

©£ 7 □ 7 7 X 7 |: i/ > f ;l/ ^ ;l/ A 7 ^ K ( DM F) (itF4-x 4 — 7 — 7’ 4 AlCT 

%#) ^rA^C fUC 1, 3 - 7 k Kp 4 7 h [2, 3-c] 44 7 a: 7 L/:o

C ®c#C7 p 7 L ft ft bti'/SiC ct D 5 0 °C(c%# L/:o 1 2 #

31 Sr § DM ^ ^o C 4l £ cF b (C V y 7 7 V —4 h 7 k

Fn777|UH8 o /Co C 3
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^ft^ff LT0#%-e* a c <k###ft <t D L/cy
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CttltZo
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^ x <Di&{t^~ l£ft X 6 /;1^ 0 . 1 6 1 Sg-LXn^-vM). 5

3 6 g (0. 0 0 2 1 7 mo 1 ) £. DM F (^U + a 7-y-X*4 A ftTg/B) 5 0

m 1 cpftzg^L. 5 0TftT##L/i:^^ 1 2^^f%Oo ^'&ftML/:#. y xx'xx 

x / ;i/y — ±T?D M F ft ck D $c'& L. * ®<Z> £ & £ ft v -y 7 x x —f6titi£s£Hf VT t- h

7 k Ko x x xft j: ^ 4 8^^%/#^fr/C ^/Co C x LT^/:#^#:(j:#m&©^$T.

4X## 0. 9 0 6 gT*^/Co
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ABf^ft D A^^ft/c#^^A#%© P I N T#iB& 6 ^ x /c
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#rffl V/z y y°ji it, 7 n y - cfc 0 <H>i§ Vfi^F5t£/lr k^titz

&0T&&O

V/c^E(i 8$#/#^ JNM-FX1 OOSOfMASa-7 hHtNM-SHl

0 0 t'iSo fflll^J*13 C (25. 0 MH z ) KO UTfffc o /do U«

Cross Polarization/Magic Angle Spinning# (CP/MASS) >. 2*: O'Dipolar 

Dephasing/Magic Angle Spinning# ( D D / M A S # ) J; *9 ff & /c 0

C P/M A !H ©E<b£fflVT13C ©E{fc£Stil5£ii:TSjt£-k

it/o o vr\ T- ^ y 7° v y 7'#(c/ 'W '* 7 - j*i] y 7° V 77'£frt^j8i/fg5fF

H z ) £-£3 Magic Angle Spinning#!/ it¥ *> 7 h 13 C - NMR X

-%7 DD/MAS#<h(i, JLE©CP/MAS#6fq)#(c,

1 H ©Effc^ffl VT13 C ©E<KEi5 5 ti:TSS^±if ^>0 oUT\ t- 7 ^ 7 7° V 7 7'E

(cjg^#Delay Time^A^ia C 6 !?^ ^ 7 * v 7° V 7 7'^l^ /:Xv% D . ^ H 6 ^3 C

©Dipole Interact! on 1 H ©o U tz 13 C W. fiDipole Interaction3;

/lively C©##&f8u& C d: (c j: D

g] 5 . 4-l(Cty7-T^6l, 3 — '7 t K d /- 7 P [2, 3-c] f ^ 7 ^ 7©

13 C - C P/M A S-NMRX^7 h ;v £ 13 c - D D/M AS-NMRX^^ h ;K fc J; 

DCP/MAS6DD/MAS©#X^7 CP/MASX"<7 h^6DD/

MASX^^ 35. 0 p p m© b°-7 tegl# a © 7 ^ 7 7j^

120. 1 ppm0to-/ib0sp2KiII?l^ 124. 7ppm

© b° — 7 (i c © s p 2j^SIM:F i^x 12 9. 8 ppm©b° — 7(td©4 s 1 3

6. 8 p p m© b°- 7 tt e © 4 id j§H $ ft -5 0

M#(d P I N T icol't 83C - C P/MAS - NMR X^7 h ;K 13 C - D D/M A 

S-NMRX^7 8K fci^'CP/MASiDD/MAS ^ 7 HD £ gj 5 . 4 -

2 {C^:/0 PINT ©Rj|^^1ija^g]5 . 4-3 (d^L/do C C TT\ f# b>ft/d P INTIC

(i±7h[2, 3-c]f^7^y^#^#fA6f6^©m(c, #imA%6LTl, 3 

- b Po f 7 P [2, 3-c] f f 7 ^ I)
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^n3©-e<r ftkia^i^L/co cp/masx-s7 h ;Ki i 27. 1 5 p p m 

(c#—© b°- 7 L^Jlbiif > ^ey v-icfc vr 3 5 . 0 p p m iz.% b n/c y f y y&ZM

© b° — 7 (i JL b> ^'o —S —© b° — 7 © <£ o iz&x. 6 1 2 7. 1 5 ppmOt"- 7

DD/MAS%(fC P/M A S 6 D D/M A S ©#X -<7 h ^ < ^"(iT 3 @

EfMJ$© h°-y 0^6%-c* 5 c 6^6^60 eft £>© b°- 7 (i p 1 NTOctit,3iox

^ 7 h 'l' <fc 1 , 3 - >= h K D 7 h [ 2 , 3-c] ft7i>0X^^ h;l/i0 ,

1 2 4 — 1 2 8 p p m© b°- 7 iig]^ b ft <£ O' c ©^^JffC^pftiffjl £ ft> 13 3. 1

p p m© b°- 7 (i d ©E9$&m#Wf ft, 1 3 6 - 1 3 7 p pm© b°- 7 (i e , e ' , a ’

(D 35. 0 p pm(:^^tl/;>f

j5 b° - 7 t LT 7° D h y©ISn LTV^: V s p2j^^ft2iJ£f £ 1 3 7 p p mft#ftft 

5 o

^) @^fti;6^A^^^^l^gft&5ft77yymOb, c, db°-7(i^6/;^

(D #^ft ck SlSift&ftifrV e © b° - 7 7 h Ltl^o

ja±©C6^^^b,fiy:m^#:(i^©d!V^'yf7l' [2, 3-c] ff7:ny#ie& 

/ ttz, PINTcj]|^b K o#©zK >J *7 - T * -5 * V ( 1 ,

3-'/b K n t 7 h [2, 3-c] f ^7 ^ y) IW g ©$g#A©

s p 3%mte 5 2 p p m#i&ftHi#f ^ (if "C*a #x ^ 7 h b (i& £ 0 fi o £ D L & 

l'o ^x.^fta^^^Oo^OD^cT^a f (i 1 3 2 p p mft$g#j^ ft^ (if

-C'foZhK <Ift(iB© b°- 7 6 @% 9 #%#!%#?% Uo 

13C (25. OMHz) N M R T (i 3 5 . 0 p pm© s p 3i^3&#M b> ft ft fr o tz fiK $ 

^#©^K%#ft (i—^ s p 6 (if T & D . a & fti#S#^©#j^ft i:

13C (67. 8 M H z ) N M R ©$i]^£ff 7 C t t LtzQ ffll^cglliB* 

#?## JNM-GX270 &OM A S ^ - y h i ITNM-G S H 2 7 MT'^§o 

P I NT©13C (67. 8MHZ) C P/M A S-NM R X ^ 7 h Jl&TF't ( H] 5 . 4 

- 4 ) o ^ y -7 —(c fcl'T 3 9 . 8ppmi:Ib ftfcg# a © 7 f- u y j9<S© b°- 7 (ifg 

^MftM^LT^a^©©, &%9©#0#LTl'&C<!:#:b&r)f:o eft^)^.4[Bl^6%
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(3 ) P I NT©#f 

a . "<7 h ;l/

(Bizm

fpBfr#U-4 1 2 0#4PJ%iS^#7%:%^at) ^^^TP I NTO%4X%^? 

#J%L/:o gg#(iK B r (;:##& a#/:^ L/ v bi/;©^©^fpm L,

L/:o [#%^V'7-<L39^K-y^#L/:^V-7-|co^TO^#&g|5. 4-5(c 

^fo4]%OPINT(d:l. 8 e V, 3 . 2eV(C2o©L°-7^^>)fl,So^'3(c@ 

j:$;l/f'-^j(c(il. leVf1"&(C7^7h;l/©jR^^X)fT,S^, E°-7(j:#%L/i:^o 

CfUC^L, K-YL/cPINTUMx^? h^O#is/)^<kL.

% 7 h LTUSo

M. Kobayashi (c j: fUf, ^Vf^7^y(i2. 6eV, ^VTV'f7/-7fy(j:l

5 e V(cf#Tffi#%© k°-7 Pf' + v y(j:f

tl2. lev, 1. OeVT&SoCtl(C^LTPINT 2 c© E°- 7

^ ^ t,, /<y Kf' -c v 7° & 1 . 4 e V 6 A ^ l^o COC6 (±Bredas©g#:t#?#j6 (i 

< U S# 7$3#"C& & o 

b. E S C A

SCA750 &#UT, #gX^<L LTMgOKa^&m^Tm'j^L

/Co "t y 7°;v t L TfflV/c P I NT f* 7 o 7 - VTff ^ X 7 f# L

n/;fe©T\ t£t£© X- V V- t a 7 S£ K- 7° L /c V -v-ico VTS'JSo /cQ fi

>, #T/c$A#© 3 5 lx y y PCMf Sx^7h;P^g|5. 4-6(c^i"o i;

^-©j#^, 7 ^ e V© k°-7©f f ©^#&'#CfT&T&7,

3 e V^iSfccX t»f^%jM^M^fl,^©©, 7 = ;i/; L/^;biS^©^#^<L LT(d: 

#U ^©T* 7. V -7-©##|^#&a 7i^< C ^ So —A. 3 9

#&P-t:y7'L/c&©(i, 3eV(ck°-7^T^TUSo CfWi, 37#©P-b°y

#K-E°y71cj:Sm#^©fS]±(c^fc;i-S^©'C^So %(c, ^#^ig?©37y^;i/

( C Is) (ccUTM^L/c^: CS(g]5. 4-7), 3 7^© P- b° y 7*(c j: S^<k(i

L/c P I N T b ©T' & S C So
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^6#%i^U*A#'e^66#x.>,^6o CfUC^LTs m#jg?03Tlx-<;l/ (S2p) 

(g|5. 4 - 8) U 3 9# K - b°y /(c j: (9 l 6 8 - 1 6 9 e V(c k°-7 

C ^ L < # S '- OxC^fl^f 6 k°-7T*6o
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Mfevt £ 6 7 D 5 - Ji'&ffiitMt L"C^^/:E##E@A(c <£ 9 f# 6 /: ^ V "7-^'

# o <ICDt|£s U-7-T3 . Ox 1 O'4 S/cm T

3 7#^K-b°y7'i-6C6(C«ti9. 0. 35S/cm0%#j^^^A^/:o i" 

htiIbti/;l y -7-te dftfcJt^T l ~4#r##l^As#Uo cftlic 

^,<30;!/- h (cj: V

o 6#x.>,fT,6o

b. p i N T aa^&a'E^®#^

p i NTom###^^#fay:^(cp i NTo###(c%ff aa^&cfE#o%m

zmn6 2^s«Aiffla«ss*eis zm^rMig.

mm 1 5 0 - 2 9 0 K, E^JiSfflO-O. 5 G P a (coUT&ij^&ff ^/:o

D fro /c0 P INTIHu ? LTfflV/c

O Tf# btl/c & <£> T £> *9 s 4lHi(iC#T,(C39#K - t: y 7'^r#L/: & 

cD^mv/Co s£*4ii@5 0. 5 mills EE 1 0 mmOrN

l'/:o ,

j^T "e U ® # #j# IC j; 70o 1U5 . 4 - 9 i: 1 8 °C K&tf % 3 9#^r K-

f y fL/:P I N 0.

5 5 G P a ©E^T'©flnETT'(i^:^© —©*£#lE£ % 0 s ]E<DJ±tJ%)W:&7jk'f c £ 

^6^-3/:o C0C^:^e###^#Ee#(c«tr)Tl\6C6^^fo
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p-^y h ^©m&tNcz Os z§#-e#a t>©£#x.b,ftao
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g| 5 . 4 - 2 6 O 3 93: F- E° y 9"Oj#A, & 2 0 0 K ^ U j: 9 (C

4-2 6^E]5. 4-2 700^(1^#^) 

(c#|a|^-C& 0 . El 5 . 4-27 j; fl6o

(4)

B9f0 6 3^jg (±%9) "C(i. T i (0 B u) 4/A 1 E t3®T^7 V 

^ EXAFS. I R, %C/E S H8f06 3 ^

$ (TE) Tti, Naarmannb <£ 3 '> V 3 - y£ <Dfi4E1iii_b<2):@ V ic o V

T^t^^rfr o/Co

Naarmann#^(i. is') a - y * j j\, KF-96. 2 0 c s ) cpT T i ( 0

B u ) 4/A 1 E t 3^ 1 2 O'C, 2^^%-^y/f6 C 6 (C J: Lf// #

v y#a%[#-e2 0 o°c, 3 c (b

C j: D fp# L/:o

EI5. 4-28(C, EXAFS#«t03<&f:Ti (0Bu)4*Ct)^6Tilg?^>)O^ 

f * v y. y v 3- A i E 13^Aoo%m,

^ y o V >#WWC0 Ti (OBu) 4T# (a) (c^L f: =k 9 (c, ^

Mfc (Sb < # 4 ##) *©ES©^0 A 1 E t 3®#%

imiKcia-ox (c) c
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1 O. 0 f ) 4M X 3 S 3^ ?^%0 4r#?^^uuEmJEENf) 0 G - ^ ' 9 (g
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c. T9^4^^#W0H S 3 0Z(g
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< - c A %; "^#q}^z^q^? ( e ) f)^q^#0 % 2i%#0E: 3 1 vnz
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mm LtzT i (O B u ) 4/A 1 E t - 7 0 °C. y -7-^ET-ce^nh a

C (b C J: K) X & 1 0"s/cm (3 0# K- b°y 7'#) L. @##1?

(i 1 0^S/cm^^;^< 6^VT-kfi%y^#5C(h L/:o

c o j; 9 V 7 4zf L/ J; o

ESCA, IR.

/:^L, t a n 6 (c^

7?n%#3m

0? &, v 7-kf y y c ^

/:o C0%M(i^V74zf yyO##%^W%f6±T\ — c0#6/j:6^06a6ti,6o 

Naarmann^0#^^#/70%^60^#^m^a/:6, ESR, EXAFS(:j:D^#r

5. 5 Rjj#%7'y774'!'#*#0^%

( 1 ) (i U a6 (c

H8fn6 3^j^(T^) (i, ^777^

ilfilh -E>S8SS,('Fj)^‘S(^n ^ ^]E t) (f

(2) CVD^'7770 iliSII© a )S;

CfL^'roO'y 7 7 -f (- 1 0 ^ m

$^3 0// C 6 (c j; 9 ## C V D^r nj#6 f 5 «: /:o ^

cvD(c^^a%m^&

C^^TCVD7'y77^

fz-o

y 7 7 7 -f V D]g###^|g| 5 . 5 - 1 (C^fo

— 2 4 8 —



cvDjg#6LT#;/7/7"tzfi/y&awi-<y'e'y&f8u, cv

Dt / v-SJSii 3-5mmHg 0SffTT\ C VD^!i 1 3 0 0 - 1 5 0 0 °CT'ff o 

/:o 7'77?4

-3/:o

® C V D JC ck o , 1 0 0 U mgfl®£ T7*7 7 7 4 h ^ CV

d ^ tvr v^: v|ffl ti&$jtifr& a z0 I

3-4 (pjmOMLXC V D Z'ij'itZo

(D p-7-i|0|^H^T>ux (SUS) BM&O&M(,'/:!#&. CVDili 

©f^^S-e sus|d~7 y 7 7 7 4 L^ti>0

ffl V /C o

j; D'>7/T-t?-fyy&&u ii-c y -€' y ^ c V DM#

6 LT. g#^]l 0 0 ###2-3 mOm&jtzR®###?'

7 7 7 4 h L /:0

(3) 7^7 7 7 4" h###Og#^TTO%^c

Z 5 CVD^ffll\ jfa 1 0 0 //m0it\ &j2-3m#7> 7' 77 7 4 h # 

#lt£f#/Co C0Sii^^^Tll9ll:ll (%6%)

(%5%) &fT7 C <b(c ao,

(-4) tl& 7)T\ SEfS]t£©fi^ 7'7 7 7 4 h#fiu

( D) ^4" 7 7 4 H##L

(^) A%0^%^7'7 7 7^ h##,

(-) #mm®#^7'7 7 7 ^ h#m.

( *) y 7'^£ & o 7' 7 7 7 4 h ##

^^®7'7 7 7 ^ H##^\

c^e> sbiiti^ ns. 5-2v d y 7 7 7 4 h
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ET'StES -tirT, liwf&'f &Mt It y y 7 — 7 7 y 7°

( 5 . 4 k w) ^rMlV:o a^# (7*7 7 7 4" h###)

iq a — jv t %# a — )V (05. 5 - 2^02 i2 ' ) x./:D $
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^C6©T, 5kg/cm^G©^0ETT#^Lf:o
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S^EUTljto l/c0
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#(ct)UT^, #;#,'/-y

&©T & ^ /:o

p 0c L /: C V D 7 7 7 4 f'iiOflg^i^/Co 8##©#%: 3 3 @, 6

"e»5l5Si9^JSJt (S^D D-7Vil)SZ%l6D-;viiJgJt) 1.01,1.05,1. 10

(ccUT, iW&ff "]/:#, Uf fi©l#A^s 1 . 0 - 1 . lx

fi^T©^^6\ ##|s|UT&9, ^

bi^cvD j^#©^: y -tf y £> 5 v {* y r / r-fe-f y y ©jgu ico ut &, y t y T -k f y 
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^^©#^^,6U(d:7'7774 MD*aa,% (xm, y^yiRiJ^^^) ©#^(c^f6^m 

(i# ^fiTU%Uo

@7 ©%#^(cZ 6%R%%#©#^TC #i^T(c#y:**#T(j:, 7 y 7 yAp&c j: 6% 

5%%#^'# &i# < 1. 7-2. ixi0"s/cm), ^©^&C j:

7'^ 7 7 4 h##UHO P G jc,5 U#^#%7'7 7 7 ^ h ©##^<©##j^ ( 2 . 4 X 

1 0 "S/c m) lc##^|c&U^©T^-D/:o %-,T, 4#^7 y7y^7&&mu/:j#^(c 

ouT,
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^5 . 4 - 5

#5. 5 - 1
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g]5. 4 - 1

g|5. 4 - 2

ms. 4 - 3
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ms. 4 - 5

ms. 4 - 6

ms. 4 - 7

ms. 4 - 8

ms. 4 - 9

ms. 4 - 1 0

ms. 4 - 1 1

ms. 4 - 1 2

ms. 4 - 1 3

ms. 4 - 1 4

ms. 4 - 1 5

1, [2, 3-c] f ^ 7 ^
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{S^g^fCZa^VT-kf L/y (^- (CH) x) 2)#^ 
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P I N T 7) ^ C (25. 0MHz) NMRX^7h;l/

P I

P I N T 0 ^ C (67. 8MHz) CP/MAS-NMRX^7h;l/
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##%E##T^^U^PINT (3 7#P-7°)
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05. 4-26 
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y X#:(D ^ - (CH) Xx %c/s - (CH) x®Ar j; 5 7

^ h;l/;3ytzyxX-<7 h;l/ (77K)

^#yxi,- (CH)
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#5.4-1
(##: eV)

*° V -7 — E g ' BW I P

0. 5 4 2. 5 3 4. 3 4

^ V v> ^ ^ 4 y77^-7TX 0.5 3 2. 4 9 4. 2 8

/ h4r-yiyf-7y-7-r^ 0. 5 8 2.6 2 4. 3 1

y<V y y 7 y y 7 7 y- y 7 ^ 0. 5 5 2. 4 9 4. 5 3

*' 'J f i y ( 3 , 4 — c ) ^- ~7 3L y 1. 0 2 1. 9 7 4. 5 7

PINT 0. 0 1 1. 7 3 4. 0 3

Eg:^^F^^yy', BW:HOMO^xn(@,

#5. 4-2 1, 3-^k F o y- 7 b (2, 3-c)^M-7o:^(D

PINToem

No.
4=y ^

(moJ6/£ )

0 ik m

(mojfi/jE)
me##

4% $

(*)

C- 1 0. 1 4 3
FeOjBs

0. 1 4 3
DOX •' MeNOa = 5:2 trace

G - 2 0.1 4 3
FeOjBa

0. 1 4 3
BOX 3 5

0-3 0. 1 4 3
y n 7 — w

0. 3 5 7
DOX 7 3. 1

0-4 0. 1 0
y p y—yv

0. 2 5
DM F 4 0. 2

C-5 0.2 5
y p y JV

0. 6 2 5
DMF 1 4
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^5. 4-3 PINTO%#&

No. ^ J5% &
p# # *° 'J -7 - 3 7 # K - 7" #

C - 1

(FeGjGa)

4. 8 X 1 0"5 8. 8 x l 0"4

G - 2 4. 5 X 1 O'6 2 4X1 O'4

G - 3

( 2 O 7 — As )

3. 0 x 1 O'4 0. 3 5

G - 4 8. 6 x 1 0"6 2. 5 X 1 0~2

0-5 4. 2 x 1 0"4 0. 1 3

G - 6 $6 7k S ^ 4. 8 X 1 0"5 8. 8 X 1 0"4

P - 1 iS-fSIE 8. 8 X 1 0"^ 2 8X1 O'3

#5. 4 - 4 Z6^VT-kf-xx(^-(GH)x)

No.
* ft Xx/ h 7x^ m *

37# r — x
( S/cm)

I-o M.$t
(G)

S^PeO
(hr)

Jt $ ( Am) * E ft @ ft #

1 T& V X 1 6 8 0/2 0 10 0 1.1 x 1 03 23X1 04

2 f * V x - 7 0 1 5 94/6 8 0 3.1 x 1 03 4.5X1 04

^#ft

^^^-^x/;M# 2 0 0 G, 3 0^, 2g]#]igL,

^ Ti 1.0mo&/4, AjG/Ti =2
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# 5. 4 - 5 y y t y -#EK I 6 ^ V T t f- y y ( i/-(CH)x)

No.
s ft yy/b y yy

3 f # K -
%#E

^ y / # o
( 8/cm)

f# #
ty ~7—fhfF.
(t orr) (G)

ft $ (,%m) ^ @ # BE # #

1 U y 7 6 0
(100 vo£ %) -7 0 9 4/6 8 0 3. 1 x 1 0 ^ 4. 5 X 1 04

2 V y ^ 4 0
( 5.2 v oJWo) -7 0 9 6/4 8-12 8. 0 X 1 0^ — 1.8 X 1 0^

3 V y 2 0
(2.6 vofi^) -7 0 9 5/5 6—10 1. 4 X 1 04 -4. 3 X 1 0^

A) y y y y Ar

^#ft)

^^j:-^y/;^g 2 0 0%:, 3 0^, 2[a^]gL, ^-Xy/#^i§##(02//my^^-) 

m Ti i.0moje/jg, Aje/Ti=2

#5.5-1 CVD^y77ih###<D5g:%TT(D'&M07^:

No.
C V D # #

31 ^EfSE^b
!#^c#/y7T^f b##

(D%#E ( 8/cm)
C V D
e m

# # #
(ym)

# # ^ 
(cm)

1 1 0 2 10 0 1. 0 1 1. 0 X 1 04

2 -< y -t: y 1 1 0 6 2 1. 0 5 1. 0 X 1 04

3 12 0 5 0 1. 1 0 1. 1 X 1 04

4 7 0 6 0 1. 0 1 1. 1 X 1 04

5 8 5 4 5 1. 0 5 1.4X104

GVD#ft) &#;t'yf-^CF#&3 0/wn#,

C V DiUE ; 1300-1500 °C,

0VD#E; 3-5 torr#gT, 3-4[g#mL0VD

#^c#ft) 3 4 0 or

#GWfW] ; 1 5 min ( ##/ - y 1 5mm) , ###^fgE ; 1 mm/min , 

#m#Hm-E^;Ar4:, 5kg/aaG
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b.c

0P/MA8

DD/MA8

300 200 100 0 -100
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-100
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P I NT ( cp# )
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b
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o

o
o^^AAA^AAA AAA
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A •• n°

A
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10 12
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( 8
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m

 )

-(OH)

m # # $ (4 / & 0)

(2(5.4-15 ^VT-t^ix>/(^-(0H)x)Kj:6

A) I 08 M ^8 8 —

B) Poly. Preprints, J apan Vol. 36, 3 , 7 7 8 (1987)



ms. 4 - 16 ^ - (GH)% s EM#

g] 5. 4 - 1 7 4 ^ - ( OH)x

7 ^ A (D 8 E M#
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7 A A* A © s E MS
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bS-fc btl fa 7 ^ Slit
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