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5. HEARIER | Tk &6k, HRMEAT, 7 11 BREGAR+, B3R AW
T &R,
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{

NI
R IR A BUK GBI R s, Ko TREMTEM:
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6. BFIEXR 1 FrREVBRBR M EKEE, HEEET, RABHERMEIET
%, RENSBYAWS: B—FRKGEBEEETEYEANER, E_PRBK
B & HIA R

B REITFHERAE: % 0.2mol~0.8mol KI/KZEMAREHREEEN=
OHEA, B 80~100ml FIHFE, RIBMARENTAEY 03~0.4mol, FHHHTHR
ZFEIR, FIREE 90°CAA, RN 4 /M, ZJERERM, BEER, REAH, &
BERETE, BECOkEE, SRTTRINGKGEBREREMTEDERE, 5% 98~
99%;

BRI TSR AR % 0.01~0.03mol HIKGEEBEENTEMET 40~
60ml WEIBHRE ZE S HENRESERG: DT, ETEEREEEN=08E%, A
3~5ml 1= Z &L 2~5X 10°mol/L i) NaOH KKK 4~15ml, FFEhiHEE, 54
BhE, SBTAKE R 5X 10" mol/L K Z.BEEH) FEEE W 20~40ml, 15°C~65C TR
R 3 /e, BRE 2 A, PEADUE, S8 AINE. EBE TR 3-4 1K, 80CT I
F, BRAARES R, BSAARBSHNERESY, ™% 35~85%.

7. WAER 1 IR BENEBUROLM BN, HAHEAET, oTUER KM B S
FORLTE B BUR B R ER, BREREYPIER KICHHRL I R BRI 77 VE RS,
BOMAE 9 R AR SR A B R B R 5 U

8. FIBALFIER 7 TR BN RBUR MBI A, AT, FARRBARE
HlEBEBR RGN RN PERE, £ MNEEIHNSREEER L, BdETHE
B HEEE -BILTHXRENET R\ RIEHE, BEERARRCHEBRER
WERRE (PC) B MMM (PVK) WMEBEHRTIEREIE, REHEE—EE£ER
%, BEREMERNTSEEE L, BamnT&Eak L, MaTASHEE—Mm
pUREY %)
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AR\AFPEBR MR, #&ERNARTAVBEBREE AR, RHPpR—H
FNERBEAYWHRBREME. HERENANBERTE.
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BHRBUREH R R —FFH RN AR, BT EEBBRCBAFE KN
R ZHR, HIATKEHNHRBR.

KGBRELRE RBEA L. ABERERIELE 2R, FHmERSBFHE. Xt
FRURGREBREVNEBI ZEM. BZRLEYRELESBEASMAERIEER
FATRI N FHRER D>, 1993 £, HAK Yuji Hamada % A3RE T Rk B BE4ERE K
BRERESREAMHIER AR, EPKaBE 1, 6 CRKEXBNESR
AR RE (JpnJ. Appl.Phys.1993,32:L511). 2001 £, hEBIEREEY
BERE T KB4 = 2B IR B BUR et R (Synthetic Metals,2001,117:211.)
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75 11 BiEmRt, X R A —CHCH—BY, SR AIUKGRESS 2. sk, A
FUTHgE, NEEY 2:
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O/Zn\o P

7 1] RIEHIRt, M R G TFEHRET, SRy Tk R A — s,
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HoFrRBEWMTEW, R 3:

oo

7E 11 B, 2 R AT MR, SRR KGR B e,
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NS

HAFREWMTSH, HEEY 4:
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eV
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A RARIMERABAEE R &S, RS BEIAPP: B—DRKGE
LR EDRIERIE R . £ LR BEEEYNE K.

B REM TR TE: ¥ 02mol~0.8mol KIKGEMAREEREEEN=
P, R A 80~100ml B, ZIEWIFEATES 0.3~0.4mol, FHHTFE
ZEREIGR, BIRIERE 90CER, RN 4N, ZERERE, BREBR, REAH, F
HEmisid, AIECREEER, ER T TRNGKEEBRERENTEDRE, =K 98~
99%. *

BB REITHERTE: % 0.01~0.03mol HI/KGEREELTEMET 40~
60ml HEBHRE B S5HRNBEERG: DT, ETEAREREN=00EP, WA
3~5ml H) = ZB&ER 2~5X10>mol/L ] NaOH KI/K¥W 4~15ml, FFEREEE, 54
g, ZI8EANKRE R 2~5X10"mol/L i Z. B4 it FRBEYE W 20~40ml, 15C~65CF
R 3 /e, BB 2 /DB, FPATUE, duE, ARE. B TFKEE 34 K, 80CTF
BT, BRABRES S, SI4ERE0ERESY, I°E 35~85%.

AR B EIE AR AT DR A R R S R R E B BUR 2R, SAk
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BRI R B M E R S Y VR RCH R B SRR T BB, 24 R B ARl s gl
AR BB R A R AR BRI

FRE R A EF R & B BUR RN KBNS BRE, E£— MEHIH S BHE
AL, BERERABABNTERE-E/ILHIKRENERANREME, REEER
HEIR AR BRERKRIE (PC) HEZMBHM (PVK) M5BT ek s,
REREE—RERER. SERBNERNTREFHE L, RN T&REHERE,
BAT A 3 L 5 2 — QU LU B R .

ARAKRE: EFVRBUREBMS, KRR T E IR R EE I
JtraZhRe, THRFRRNERBTHEEMERBSRERKN. BT, FNHENHRHK
EXMBH EZSEONRABE., R RBY: . MRRREN. SRIEH, £X%
KRR —ARRBEMBRBENANERESY, RARRMBREY, 5 TFRRAXKLE
LR, REBRERBERE (PO HEZEHM (PVK) MEMBBFIRRE,
BEBIRERBERE. ZMEAS SRR TEAENAORABESEY. £H
BEBRTHARRBRION BRNELE: XRHATHMEETIEBR LS 4H
BEWRBERAREENAE, BEEANBRERBTERPHBRAREKNE. T
HiZRMBHIE T2 MR, KHRA, FMRESRE.

PO, B UEEA

1 AREY 1 5 1 A, o a AR | DAEE, b AREY 1 L
iy

B2 AEEY | HIREEIRBOEE.

B 3 AEEY | MIRAEEUR i

f. EHEHR

BC R B % -

Bofs 1 B4 : 4 0.3mol FIAKBEMAZDMES, FEHMA 80ml B, 218
WAZERE 0.4mol, HHHAHBERIN, FEIREE OCEA, KN 4 /M0, Z/ERER
W, BREBF, REAH, BERELFTH, AECKEEER, SR TTRNERAE 1.
FEE 99%,

Aotk 2 & : ¥ 0.7mol HIKBEEMA= DS, FRIA 8oml KIHE, 218
WAL 03mol, HHHABERIG, BIREE OCEHR, RN 4 /M, ZERE
A, BREBEH, REAH, AECKIER, EB T THRBERE 2. %K 98.5%.

Bk 3 HI&: % 0.7mol HIKBEMA= DM, FEAHINA 80ml B RE, 218
WABZE R 03mol, HHFBEEMRR, FBIREE 9CESL, RN 4 /pB, ZERE
A, BREBEA, REEH, AECKkKE, ERTTIRENEEME 3. 7K 98.5% '

Bk 4 FHl&: 8 0.7mol KI/KZEBMA=Z O, FRMA 80ml KB%X, £18
WAPE_RZ 0.3mol, HHMHAABZEER, EREBEE OCESL, RN 4 /M, ZER
R, BREBH, REAH, AECKEER, BB TTRIIEERAE 4. 72K 98.5%

B AR H %

BAEY 1 BH%&:

Ji% 1 % 0.024mol AIAC/E 1 BT 48ml ZM, BETEEHBEEN=OED,
A 3.5ml M=ZRE, FEhitsesE, s o8E, SBRBAKREN 5X10"mol/L KL
PERIKYEIE 20ml, ER T RN 3 /M, BE 2 M, FEMBESENIRRE, T8,
FAZEE. B FK¥%ESE 3-4 K, SOCTHT, BARHES R, BIAERRNES
Ml. P& 76%.
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ik 2: ¥ 0.024mol HIEL/E 1 T 48ml 2B, BETEAHEEBEN =0T,
A 3.5ml =2k, FFEssEE, S H4E, S8MAKEN 5X10*molL 28
PR A BEAWE 20ml, ER T RM 3 /e, 88 2 /M, FRABESANEPREE, o
8, FRZEE. FERE 3-4 X, 80CTHT, HANHES R, SI4BERRNES
1. F=E 85%.

ZRIEH B AMB S AR RS, BERBRN, A4 R CEZE 514. nm &,
FIEFEE 69. Onm, BALFRA x=0.2882,y=0.5851, 4L 0.6802. XMk & 189°C,
SRR 371°C.,

BAY 2 M5 %

# 0.01mol HIACHE 2 ¥ T 40ml BT, REETRAREEEN=DEF, WA
3.0ml =20, FFahisEs, 5 H8E, SRRARER 2.5X10"mol/L i Z K8
B, FERMEER 3-4 1k, SOCT T, BANKES R, BIAEBRENEEY 200). 7~
R 84%. WA EERS, BHEr £ R EETE 459nm &, HIETERE 70. 6nm, B4l
& 0.5636, BARKRA x=0.1866, y=0.2028. F4rREERF 412°C.

¥ 0.01mol KL/ 2 8T 40ml HEIH, REETEERBEEN=0MF, WA
3.0ml =2, FHBRHEE, 5 )5, SBBAREN 2.5X10"mol/L 1254
AP BT 40ml, 28°CTRIY 3 /pEY, BEFLRAHTIE, BE 2 /6, T, AR
B, FEYEER 34 1R, SOCTHT, BRAARES R, BIA4ERENEEY 2. &=
K 82%. ZTFYRFREKRS, WMEFHERKEAE 471nm &b, HERE 84. 7Tnm, 8
a5 0.3985, ARERA x=0.2133, y=0.2657. FH/-REE 412°C.

¥ 0.0lmol MACL/E 2 BT 40ml HEIF, REEBETEEHREEEN=ZDMHEP, WA
3.0ml M=ZF%, FFahBiseEE, 5 o4s, SBBAREN 2.5X10*mol/L K ZBRE
H R EEYS W 40ml, MBI, KB 3 /DB, BRRGEHVHE, BE2 /8, g, H
A, FEEYEHR 341k, 80CTHT, BRAARES R, RIAAERENEEY 203).
PR 84%. Y ABRRENKRN, MEFTERNIELE 527 &b, FiETE 153. 4nm,
AR 04016, BALKRA x=0.3252, y=0.4485. HAMEEE 412°C.

¥ 0.01mol WIACL/A 2 ¥ T 40ml AN, R ETRERABEN=0MP, % 0.8¢
) NaOH #&F 4~5ml K+, HBHEBRHA=DMEFR, FaREEE, 545, &
IBBAIREN 2.5X10™mol/L i ZER4EEH FEEYW 40ml, 18°CTF RN 3 /T, BHE 2
NG, TEE, BREIKAGRKYTE, AR, FEBE. 28 FKEE 341K, SOCTHT,
BHVNRES R, BRAEREHESY 2(4). % 37.8%. Z=PWAEFELRN, B
PEFE A R CUETE 455nm AL, RIEFERE 60.6nm, fAZERF 0.7452, fRARKRA x=0.1565,
y=0.1455, HoEEE 412°C.

# 0.01mol FIAR/A 2 ¥ T 30ml ZREF 10ml REIRBESEEF, REETREH
HEFH =08+, ¥ 0.8g f NaOH AT 10ml K+, HFHHEBBBA=ZOMP, FF
iR E, 5 08U, SBRAREN 3X10"mol/L MFREEK KB 35ml, 18C
TRMN3/DE, BE2/MdE, BRKEGAHTIE, ARE. 2B TFKEE 34 K,
S0CTHtT, BRANMES R, BIAERENESY 24). X 83%. % ~YHEEF
BXRS, MAr=4 R ICEAE 455nm &b, HEFE 60. 6nm, BILREE 0.7452, BARA
x=0.1565, y=0.1455. HAEREE 412°C.

B4 3 B8 %:

¥ 0.01mol FIEL/A 3 BT 40ml KEiP, REETEAHAEEN=0MEF, WA
3.0ml I=ZB, FEiBHEE, 5 285, S8BAKREN 2.5X10"mol/L K Z.B4E
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B FFEEYVE 40ml, 18°C TR 3 /M, BEIRAKNTIE, BHE 2 /8, i1, AWNE.
FEEYEER 3-4 1K, 80CTHtT, BRAANES R, BEARBRRINESY 3. ™ 78%.
ZEMEE B RST, WA R CHETE 521nm &b, I FEBE 84. 4nm, B4 0.7764,
B ALFR A x=0.3181, y=0.5928, H. 4 ARERF 3857C.

B4 4 %%

%% 0.01mol FIEC{K 4 ¥ T 40ml NEIH, REETERARAEEEN=DMEP, WA
3.0ml FIZZ8%, FFshBER, 5 o085, SBRAKRERN 2.5X10"mol/L #2845
R BEYS W 40ml, 18°CF M 3 /peY, BRIRGEHMUIE, BE 2 /8, T, ARE.
FERYEER 3-4 1K, SOCTHtT, HFRNEES &, BIAHEBRENESY 4. F°E 79%.
ZEMEBRRES, BEREE R LR 570nm b, JETEE 80. 4nm, B4 0.6764,
ALK A x=0.4507, y=0.5233, HAHAEEE 360°C.

B REE AVl R EERELE 1.

A L RBEYH & B RBUR I EM:

B 1. EA—NEREMHENME-EAS ATO) BHENBEBEER L, EETER
2X 107 Torr MI&HT, FIAEEZHEBERN HEHE—Z 60nm BRI AR HAPHEREY 1
MEE, REHEEE—E 200nn FH Mg:Ag 5%, BERBENERMT ITOE, ft
®’INF Mg:Ag &2, WA ITO MMRMBIS RS, RETEHEK 508nm,

B 2: E—AEBFINBEEAE-E4E UTO) BENFBER L, £#ETEN
2X 107 Torr MI&MHT, FIARTREEHHENE—Z 60nm EREXKAFHEESY
2(4) B, REBERE—E 200nm B Mg:Ag €, BERBENERMT ITO B,
FRIMT Mg:Ag 542, TN ITO MMPBNEZR RS, KETEHK 4750

2244 3. FREX 10mg FIE Z M (PVK) Fl 10mg A RKBHFHREW24), BE
I T 2ml WEHT, FABERBRTE, REBRBRE—NMESETHHELE-A
8 (ITO) BHRMWBTER L, FIASRKHE, B 1000r/min KEEFER—E 60nm
BHEE, REEETEN 2X10™ Torr MIEZHT, AIAESHEBNAEERE B
200nm EH) Mg:Ag &4, BERMBRERMERMT ITO B, RRMT Mg:Ag &, 7
M ITO USRI B e RS, REFIEHEK 455nm.

8244 4: FREX 10mg KR Z4EHEME (PVK) #1 10mg AR BAFHIREW 2(4), HBE
1T 2ml EMH P, FABFEREERTSE, RERERE—NEE TN HELE-R
14 (ITO) BEMFBE R £, RARGRKAE, B 1000r/min BHEZFRER—F 60nm
BrEE, AHAEZAEBENAFZEERE—Z 200nn EM Mg:Ag 64, BEHRBERK
IEEARINF ITO B, ftkinT Mg:Ag &4&F, TIM ITO UMM B RS, RITERHK
 528nm.

8B4 5. E—ANEFIHBEAE-EMASE 0TO) BENFEER L, ZETEN
2X 10~ Torr I4&H T, FIBEASHEBEN HEHE&— 2 60nn ERARKHAFHEEESY 4
R, REHZRE—E 200nm B Mg:Ag &4, BERBENERMTF ITOE, fit
BINT Mg:Ag B4 E, WM ITO MIMRBBIE L RY, KoK 583mm.



B HE6/610

200410012334. 7 P BH
*x1
ey a5 /om™? BN
Ve=N V ph-0 V=N v MO0 i 18 A Z R
1401(35) 240nm,337nm,399nm
Rk | 1617G38) | 1277(&
() 1276 ) i)
EeY , 1389(F) 240nm. 396nm.
1607 1253 608 252nm, 324nm, 429
1 ) S 1324(m) ) il 2SS nm 453nm Ok 44)
1419(7h) 212nm,253nm,311nm
Bk 2 | 1636(38) | 1284((&
)| 1284 |y ()
224nm,239nm,259nm
ey 1392(5%) | 609(58)
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