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&R

AEMATNEAEENGS S, BRGZ LA LIS OLED £ H %
BEKRERPHEE., LHEZWMA—RAEKEE (RZIKT 20 K4,
FAEAKT 15 k4, HERHRAKT 10KHE, BRAERIKT 5 KHE
DC) TRUEMNEE. CHERA —AARFRERRANEFBHES
BAERTAKMEE.

KMEA: OLEDH H s THIMARALEE T AANEA
BRAY (AR ETRENABRERALEE TR)EHIBEL
AEERNGEALERALIR. WAR—KOSREY, BETARRY,
AT, REAREEZRABEHREGETR/RER, BHENAX
CEhiB, ERZENEHLSSRAELRAFEARLCTE. Ak
RIFRAGMALEEELH K LR, BRZRXWERG RIFLHE.
AR B (R q 55 HOMO-LUMO £ ) ¥ T B KX 56t =,
BREVHRETATEHEALAAALE. REXNRELPEAR —BAREHE
EHBEAEANLE, RoATREZFRTEURFTFH AR,
B, M2aBHE—FHRXE. & ERESFLG, LESHRERD)
HELSGDWER, EREBIAE. GRELGELERH TH.

ANREY. KEDEANANANS THREAE —SKEFTE, &
FR50K 100mm K. AL BHBKAELHAFEFE, —HAFE
20nm, BEAFRE 4l (AH O 7ENSAAL IR sHEA)N
Mt EmER. BACMNEISFS d A sBRER, AL sitdl
HRED, BfERAGTIRARER. FETRBEFTLYHTE,
ARBTERARGRAKIE.

SR MALBOUHMEAHBELAMNBEET (— LA BHHL
F, CRDDAMRRALHMA. CoX LMz 2EREAEFHE CRT A
i, ERGHARBRELFHRAET. AIERAESDER(BA
CHRAEZ)BAMNEALE (LACHELE, RREGBE L), ¥
FEEYRERA. MELER4. WM. . 8. . . 4. #A.
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. K. H. & B . BARE.

MALEBARLCAXREEBHBASERMCAE WM ASGERE R
BERFENENQEAN.

MAZTHBRAATARBBEAGAILS DT SH (B S 4
1), BA, AARBBETRABESVW THIROAENS THE—R=F
AT AR FX, ANE-SANBAET(THEFT LB 4.M
FEEHGEENRES EI2E, REAL.

LEETHANDRERSRFAAKRRKAAGEGRLFRE.
AXPREA—VFERBRKEERBABREENHLT AL, £H 4,
HMEZGRERIETRIREERKEZHL. RUFRETHER
BETHRT. BF. oT. 258RGM. KED. E4%, XKL
_XEZWET, BTRST. RAATAALAREKA., £k, A,
MHAERXEEEL BERRTH, BRALAPRLEEHFSAAMY,
2Bk ETRAINANBELAABREEMETTRSLENA. B, £
APEERFTPAAARGAIEE £ K4 M.

AXAEXPYERF, AARXRRALEE FTARAYD KLEMELE
BTFRRSD)BELEREANERA, FERXFAREAREHRRAZ
BEENEGR, BB, ZARARBR AR ERBEILES TARESY, &
LEBETARSDREAEAL. ANARAELEANMGETHETE
TREANEAR L2 EGBRALE ARG, REHBELTHETRB
B A THAL 6 By 6 2 B f A AL,

AAERBE T TARBEMTALNLEE TREERSY, 045
HELEET, #lie, 4. 4k. 47. KR 44. WE2LEB T, AE®
%, ERARTR, BEA2EA T, AAF AEATE M.

AXPH LA K EL AL PR EL $ETAAEFFORH#
%, AAXARNIZRAOMELEST. ik, RELEBTAH
EEREARET, —BEEALLE220mm(XEE, FIHM). XX B G
BAAASCHWARXES FWIM 3 Y T4 50nm, 4% T4 20nm, £4E
Y T4 10nm, AEFHRBKY T 8nm, X FHKAY T4 5om, FHE
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#ik Y T4 4nm, B E4EE Y F 3nm.

AALEBET TRARESSEREL, R THEBOAREZES
Bl —REHREEFLTAEE, BXETRARRRZFHLE L.
AREBETITHREITALEEN —F5. BEARRES FL
TR XNBEAL—RE ZHELLLE.

AXEEBBETTARLMBAKRGEIAEE. P, OLEALES
FTHEIBRRATERLARSHRAS. WANDH KEEZ 400 W B (F34
BERTYTH ML) M, FhE Y TYH 208K, FHhAY T
5K, AREAEF TFYIBEK. AWBHEATAHAEHHERLTH 1
21000 A KEE (K T4 500K, FHEY TS 100 5%) 8%
A#HR. ARXRBEEAEFTHOLAANERRE, BAXF5LE5 T
EBEEAARELBILELTAR) A, FESADEARGELFH
REDHBRATHE., VT4 300nn XX BERKHATRLE. AKX
KR EAESY, KABETY T 1000nm, H Z4E R EE, Bl 5H
TEREERE. RIBEKRTHF K, F Fhkeh 34 B4 F 2 §404.
A4, A, RLE. BlLsE. B, EAL%. 64 T1 & VI
HZAFNFFHRAI-VI F34) K THTBAFF E44, BiXsk
F R ML,

BRERARGDERALER FARSDRAORERIERTTAH
REVHBILE. RAVHBEALTAERLERLAFEYRE,
FH, RYXARESHEES. F, RNAA, BITHBGTLHER
TRERRAALEAEAINAALEE FRLERAO W LG ERA
(A, REHX, XBX)HELODmEM, TERAERLHLEL
AT R, KARRGRRAAR ol o752 2 5 F 46 H & i dz,
B, @it IR, TRAESRNRAEEFPREETRAG L ELB. T
ATAERAARES S RA, XX, THEANTERAOKER. &
B, B, o-—8. o-FE. B-—8. P-&8BE. P-BE. EKabvr.
Beokok, MBI, B, LE®. —8. Bihdek. AR LE. B
B, RE. OR&. wR. Sk, KR, ARL. Ak, AE.
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¥, EAMRTR. FRATEARENAALESE THEA XXX 3
AT

RO L ERATHERERSLE LG AR— B4k, Fp,
LR TAAGRRESHERAS A ERER, GERAEMN, Al
k. o

EMELEA, TRABEAALEE TRAWIARERSAESYH
B2k WHELSEFAIANIARLBIEBRLESANESDE, £F
HBLTAIRBELSRAGWREIEAGERAR RFIRE, Hld, &
LS, A4, BHEBR. BE-FEER AL CERAMRL
R, REEBTEAIEAAKBRELAGTRALA TR T3, 4
o, FHEEA, BRNASHKIAFKFE, Hld, XX =%X w
FAE, RE. OEA. FA wwwA. ek, FEegekt. EiFeBea g
F. THRARARABFALARNSERBEPREAEGETF. ATAX
PAE AW, TRAREAEAES ARG, ks - ENEg. 24
i, THRARGERAEA-REZ AN, LEFHhkHN, =XKF 3%
A4, EREN, WREEAREE, LEMEHER, AXFS
ARG, RN, SRELSANE, THRAHL, L2FER By
M, NBTAZFTHXEF R X, b, R EdkIRe) —3F
2. FRTAERBE (mERX) RAFN (B ER). A TEALEWH
6 B 65, REEA A E TR ALK,

THRAARAZKGIERF RS FTOEEXTHRESE. —X7BAY
. £&F. FoREE. FASX R LE. Babw, REBEww,
Z R Bkse. Ar(CO) (CHOH)Ar °. Ar(CO)CH.(CO)Ar . XKim&. X#
B, AEKBER. FRKpEE. BE2d, B 2-BRA-_XFE8H. 2-
B -4-F KT8, 2-C-8BXK) X Erk, 2-2-F% %) E9%. 1-
BEEB-2-%&. 1, 2-——AX. 1, =1 E 2 3-—EX 1,
-—REX. 1-REA_XV8. 1-24A%8. T-24%-1-8. -4
-3-F K -1-M. 4 (salen). 8-F E vk, 8-Fhdukgk. 8- 4
ko, 4-B R Xkt T-R AR - A -2-F A E Bk
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T-R-2-FREX5HEk, AEESF. FRArRAr B3kt AX
ALO2-EER, -EER. 4BEXE, I-REA - 2w A,
3-wber k. 4-wbw A, XK (ETFHK) . wERE (EATHHK).
A A, wbwe R, dak R, FEddk. XFR A R dedok A,
&M D(R). F. Cl. Br. I. &, RE&X. REREALA IR

ABRR., ik, BERXAAFEV—AFK, ik,
FEYAFR, REFHRN, BARXAAFE VY AERK

AL A BA

o ﬁ‘iii&’

Bl A AT AFEANGAEE, X BHAFEABREFL,
REGZRAAEXLARKEKEZA T AR, BFEAERARKENRZA

RAAZHHBAE, B, REFRBLARSHELS
R, REXABA=ZFEIMEG =314,
TARAC B AL AL 69 25 4 58 X 69 3 PR AT e T AT R

R : OH
| N "
R = l R Ro—-.T_ _ °
OH O
R
1 2
R Rq ol N
0 OH
I ~—M I\\ ° U OH
P a
S OH OH o
Rg—0
P
3 4 b
Ro Rn Rn Rn
C I wq@ <
&  OH OH o ©

I~ 0
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//Rp ' Ry
RV NG N\ / |\/>\—-0H
X
A o, O
OH - o
9

92 10 11
Ry Rp Rp Rp
N.
Y //\] A Ty
Y OO X OO
Y Sy N N
OH OH OH OH
12 13 14 15

vy . __i__

17 18
£, Rz A H D, F. Cl. Br. I, &KL, F&4. BA.
FE.ORAW., FAR. AR, FRAE. BE. 2%, ARA. A
FER. O BRERAL (B, PRACZALXCZAL. ZEAZEL, &
- (OCH,CH,) xOH, x=1-100), =A R A T#4&, m £ 0-2, n £ 0-3, o
&% 0-4, pR0-5 q&£06, r®0-7 HsZ08 RETESH®RE
MEEERL. Hlde, ELH 12, RATAELKKRKE, ABKLE
AEALE HBORANOFATRLER 20 P2 H. 24 20 FT4
B%#M 8 HP4sf—&i9—A REZ-CH=CH-CH=CH-.

oy

9
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o

0

20

THRAARALEASG L EH F e R-CH-COH. R-CH~SO.H.
R—CoH,~POH,. # BUAX 69 18 8 R-C.H.N-COH. #% B o9 K 35 8% 5.

ARBRBGBAAAERHA: ZTHRALGEALL TN LS 3
Fobuglt, MeNTHRAEHNEERA. dide, EXELH PG4T R
ATEATRAGDE. THAUNRLERLTEAESCHERTEN —FS,
Pide, ZREBESC (EETREATRHRESDE (HlF k. 1A,
123k #l4= F. Br) WA AWGHALT).

VARCVWBRBFRNG—FoTHRAEMERGEXNZ: -R-TH
B E-R)-(V)-, AF YR/ XK EH LT,

& o B AR T R

OO

O OH
21
M2 P, YRSAGELET, BTH, #Hlde, Tk I-XII
HE—-AELE.

<
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A, Ryt H D, F. CI. Br. I. 84 F&A. R,
FE. AR, FEAR. AR FEAE BE. ZR. AKAE. &
¥R Beralt, HH-AREATHE, n2 02 nt0-3 o
0-4, p # 0-5, q & 0-6, r & 0-7, A & B I 54t §-0-. -S—. -NR,—,
-PR,-&—CR.R,—. —CR,R:.CR;R,—. -N=CR,—. —CR,=CR,~. -N=N-, %&-(CO0)-,
EPFR-RAZH D. F. C1. Br. I. 5. 32 TREL BREBEEA
E,OREA, FRA ARARAFA —ARATHIE HE#RAH
0. NH % S.

AZXPHRED—BRATHAESY, LEASHEA B EE %9
REMHXANREGERKE. Kk, 2EKER 2 £ 50 ANEIEIF,
FHRE3ZEI0OAEI, EEFHAEI EZ6ALMIR, —LRFTA
RTAMKLZGEN—3F5. 2R KERALHBKAR MR K THIE
FAxB Ry A Aad. R E R E L BTG REHH T 2-0-.
-S-. -NR-, —CRiR-. —(CH,).—. —-(CF,).—. &. BtBc%. BRAOMTHY
RUAERY. REBWTHEE. 24, B k. K, B, £
., #B. BRIAETEHABX. ZAGIEARBRIRILIHE
YA REFIARKEROY S THIFRBELSEFHNEALLE
A, AT X, AALEBARELEE, BLEVTHR, BZFEH
AR TREMEARN, FHEHNLERERTRGEE. BoY
Pl TRAAKATENEER £ 71:

R
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/N \ /&
m
/\ \ %@
\_/
v v
Ro
/ A
E\‘ /

—e—@»
Oy KL

Ry
/A

/

A, R¥EW#E G H D F. Cl. Br. I. AR, &L BA.
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FE O REBREK, FAMARETHE, n20-2 nZ0-3 of
0-4, p & 0-5, ¢ & 0-6, A & Bl 23k §-0-. -S-. -NR,—. —CR,R,—.
—CR.R.CR:R,—. -N=CR,—. -CR,=CR,~. -N=N-, %Z-(C0)-, X ¥ R,-R.Z H.
D. F. k. F&, AL RERE&EL REL FEA AR
ABERFE, —ARETHE, HAn 0-2, n2 03, o204 p
Z£ 05 q&£06 Hr20-7 HE#H0. NHAS, UE—XS$A
RALEET.

R Y ECT Y ER R I FY L PR A IECE AT &1
MERERMNERFEENR HE. ARSWHARRFRIZBAELY
Tl d sk (RKRRGH E)EHRER, LEF7& B, & RER
BRERR)OUEZERNERILEN, A ZEB PR GHA. EitA
EELMW RREEMNLEN, ROWREFTAHARKY. 2RESHG MW
LR RGEG TR, WA, KX T4 30,000 &K%, #
it K T4 50,000 & R%, £EF4EKXTH 100,000 & R|, 45 %
&KX T2 150,000 & R#H, ZHEKX T 200,000 K%, MW 258
WEAAGBAEBARALARE LG AD A AL ORKE S G2
K (GPC) B . & MW A 8h T aeik B 6P BBk, & MW 438 %M B 18 A
HERAETEERENL L.

BARAEELTHA M GRS RE. BETAEL, Fledk AL K5
BEHAZRIAREGAE BB ISR RE NG, AXAY
RIMR FRIMRES DG EHREKRT 0.8dL/g, FHEKXTF 1
dL/g, £ZEHAKXTH 1.5dL/g, HEHKZKXTH2dL/g. XF3
dL/g MR EAXLERATLRBEY, AXSLERABAAEL%
) AR 6 R A e AE B T RAK, X T 0.3dL/g, ALK TF 0.5
dL/g, XX T 0.6dL/g. BIAREAMBEIREREESGE
R EmEM. ATRAAGAN, S TRIBRXSELRGELY,
XKT1HBEARERKAN, KT 1.0 2 F4%6, XF2dL/g 24
ERRAEN. BEAYEARLESTENR. 2428080 W24
%6y, #ldw, 0.3dL/g, EHEKTF 0.5dL/g, ARk X F 0.6dL/g.
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ROWEARTAHR BRI ABRHE, FANZSAIBEIHEARE
SWMARG EL BN, EREAT, ReBB FRARLGBHERS
hHRRS, KABRYRARLSY, RE, EAAMABRC OGS
XEL, Gk, UV. &F k. #k. LEAFEL, 2RRTk.
Blde, ¥HEFARFENTE (ERFEFR)BLANEAE T AL
A2 ERAGDELER. ABFLERSW LRI LEEA
HWEBRUKENDBARZERENISH, AXRLFENSE. B
ERLSARAEAREA, #lo, AEFALAGREE, LER4LRS
ERREDERG—Ry, LRBERLEAAE AFEHENEROBLS
RBELERASVABETHREZRGY. KALD/ ALK /MEE
BRoMRMEMEE, PleEARBE, Rk, BEGTAEREAL
D/ RAH REZBNBRADTOLSEMNAFBABR, ERNER
ZH. BARZEHER. MM, TEALCAAEZE, 0%
FERE. Ttk sk. B RBLE B, KA B E K (nadimide) . 95/ BALH .
M. FACHRE 28, X%, RATHRES, EARTH.

BRRATHKREY, PREGEL LS. AERGRAEZLER
HTER, KEDWRELSDHER. KEDKETISF, BAKEYE
Bt E a5 AL

ARELTHINSFHAR. KEGRERTHREERFEL XK
REBGS TR TRAY. Hlde, KAKRCHGEREHFH 4
22(J. Salbeck, J. Bauer, & F.Weissortel, Polymer Preprints, 38, (1)
19 AR HEBRERE, LR GEX AN, ¥ Salbeck FAH T
AKEAHRFE,
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Salbeck FAMMEN S THEIEZRER THRERLHARM LR
KB, AAXE. BEE =ZXAXwi Al =LA Rwxh
MEAXECEREVWEBRAEAKBEERS THYRERRSGER. K
RS FTRAFARAEX LGS AAARERSNERS TFRSHL
B¥. BRSTH e 22 TEXRALEERLY KAREZLERLY)
HE, UWREBRER, LIZXABERALENRLE.

AEROAWRRTASHRER, KAFZHABEAR, ERESAH
AR, AREREFRHR. FHRTHAXRIEEL, XHAKRLH, #l,
AOBR CEF. FHEBARATHANSTF (B, BARE—45F2t5H
FIABRRTARRDIRA XL (P, BA—SFEELR). F%5
ARRTARKER LR 2 X450 LM 9, -—X4%. %
BREBRTANNGT. KRG F/ZREPWAREY. FHERRETHE
BRI X, FHEEABRGERMEA TR L, 3-= (2-FHE=)%. 2,
4-— KBk, 2, - K K Eokak, 1, 4-— (6-s—4-F R odgk —-2-
A)XK. 6, 6 -=(2, 4-=XKKEdk), 4, 4°-_F K4, 4 -
wHR, ZFXK=% N N N} N, - w¥ABREE U 4°-=%
Ale). =-1-FB. R¥E. BO-(AXE). 20, 3-=F#-1,
4—K9r). R(2, S-BLEA_E-1, 4FE9)F. ANFAEBRLYFHE
MBS FTRE=ZFKE 9, 9 -—¥%RAE Ha¥X wxrRAH. =%
AL, ZXAPR. 2% wiEA¥E. KEXBLOWEL4AE
ERGERBES F LR EABER), B(EA-1, 4-BEA-p-
RE-L -ZXK) BOIMEX. RO, 9-—F4%)E.

ANMARTHEEAEREFREROHA. AFHHALASE
TR, KEKTF 10°cn’/V-s, #HEXT 10°cn’/V-s, B4kt k
F 10'cm®/V-s.

ARRREW. KRBEADPSTF, ARG —AHRREF ©F (T
Rfe/R0TF)RBEEREBT). FETHRACH ST AA XM,
—RBRELIBRATAERKERZZRAEHSR TGRS, Hlde,
Forster 184 (&0, #ld4e, 4 8 X XHM# "Blasse and Grabmaier,
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F ¥, 1994, Springer-Verlag), ¥R FAKREURHRFE.

EARKRERBIALENAEIREIAMNAAHBETILEY
HETAIAEGRETRHL. ARG EIE-TRLEAE, Bt
H354amm(RECHMNGxK, AL A AARLINKBITEFZLE
UV R ) B R AR BARITA Exx. ExsEEZH/ BER-BXL,
EAEmEeBRAMG—ZFNABKELLEL 0.1 E2%2EKLE
RAVRENEMNT, BEATRLARBRANEAKE XA EF %
5 B F BA7FEH phi wew. phi wes £ 4%, phi won/E 2x8gb H 2
HARF . BIEFHEAGELIER-EX/H. BARGFHEL
RWCEABKF H 4. Al XERHRE AP THEE, Hi, T
BERBRREGLEERSDABELERENN, RBEEREAR SR
B, THEZEAAMREKEBLEAOLBAARE, UHKEAZLRE
ERAGEK(E: 2E2RRAE). AAXINIAARORLEES
BHREHB (BRAEARLC)AMNBELE GRS AL-E,

AXPHEAERTATEHAAELEE. £ EL £%5 %, EL
MHAZHEE-_bBZR, BAA—0E, BBE, AP -b T
e, ZA BB TF ol RiEE (170). 84848, LWL E
ALY (Flde, HR0 EMNEFRB G AA4). REK. PEDOT. %
B2 BB (B, S0nmeye ), A LERGRLSY, ERR TR,

EL RETLSABIGE, ¥ (BXRRT) fX4E4%K £ HTL).
o iEmE(ETL). FEREMECPL). 2B LA BREEEHMKE
HARXAWE.

HREETAARSE, i, OSFREHHAZL LM E,
REOLSERERMA. AAMHAR L FEHMAGE. RABRBAA
i 4e il o472 8 HTL & ETL #4.

REBEABBIBEE. B, EXERMH. AAHHI LT
ERHAGRELMELS LN EELEE S XK T, BB ETHED
#—EY#E T EXRELH AN BT & & % 26 a R H .

BBl AETRERLAVGEAMEENEELALLEE 104
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—AZHFTE, CHAALET 100EZTWFKR12, REAHAEZ LR,
FERERE 14 RO TFHEKRE 16 7 HRBERAELTELEALE
18. B 20 ZAKESE. THREAFTETHLHLLEE 104K
BEFAM2Q2RAXEERFETTHER) L. FR6E, TRAL
cEMB A, EAHMTAHER. FEW, A EN. FEAHEFE
Aag, HRFEREAZERS. HaHE 2, L2FHEH 1 HEHLL
¥F 1064 9ME, AvAMAatR B 1 AL & 5T,

HAOHE 3, ABFREAKXAGEEMARBGERZIAEEIN
O A, B RAALRECERANIER 32 & 34, RXT
I b BEAE. kM, EXERER/ICTFHERETHETS
BAAEGHE—MLE, EHER 40 AL AEZRFEH 32. HAL
42 HEBFNARIFER 34 £, AL M4 HAAREHZESH B 40
BEHE A6 BEEHLR. A BAHEE 36 NLARFGEEL
A FHMMEEREGHRE. B 3N ZAPRN, BERELR
KARBEGEF G I B RRR T B T8 HE5].

BB 4, AEFREALAGEZEAMREHG LB A LR E 50,
A 6,4 KIFEM52. MIFwM b4, ©FHHES RETAMG0L
BB AAE 8. EXEHRTEY, EAEZRERE, UL 54 &
W, F 45 & 56 4 B WK

HOBS AETREBALAVYERMRBEGEHE LI ALEE T0H
H—FRFE. BBAARE T0FAXRTOR T4 R 76 RAIHHLA LK
AAET2. BHAARETORAKRTAMETTB L, EREXEFTEF,
BRELCEANRRBRAXAEEE TRAALERERAGY, AEHKYE
REWENR/RETFTHERE. AALBETRAALBESDGRER
kTR, Hlde, AEH T4 R 76 ML R ATIKREL 0, MEE
T2 9 sRG. RIHFIEBEA LT LRI F. AR, TX4&ERH
Feg M (Bl e, A T4 BREEA 0 XM EALE B AL 76 BT & 514)
BABTERAOEBH 76 4, EREETRIAZX LK 74, AN,
TR E R 76 HE6) 0 20 74 ML RS ¥
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A BT T4,

EEARETHERER/RERERENEALT, QEVLHEELEY
AMERLESNEFTETFo/RE X,

Fp 1.

o \(N(CH:*.)Z
VAR
28

X

ReW22IR-A-(N, NP REBBEEAEXR) (10 £ 4) @it HF
B IR (60 £%,0.46 TER), =K A MK (0.917 %.,3.5 TER).
2, 2'-Bkwbwe (64.7 £, 0.41 £EEKR). #4644 (0.39 %, 1.44 £
R)ZFH(0.92 54, 14.1 ZER)ET 100 £ 69 B RIBH A 7 H &
(dm X2 B & A 5, 227, 457 B4 T4 XV, R AARERALE),
RIMBERENEWEDSAEZE THREZE 50C, H4 90 4L RS
K. AFIEF AT, BR ST ARHK. A T8 =94 958 (DMF) (8
£9), AR REIFE80C. 504, RAVEAFLE. LLAT
BH 20045, ¥ 2,5-—8-N, NN WA X8R Q.016 £, 9.1 2
BER)EDMFG EH/) FHEkmn, 200G, RAVWRANETE,
KRG, BIA 200 £JF 15%KPEHCL F, BARER, FH (Kb
&) M 5% HCl k. W _RPEmIXMEGEEESR Y, T4
WRBGER, FEALE5RLGKRY B, ERBELXZF TR, 55 0.5
AME-F-(N, -~ PASEAERL)aen k. BROW 23K T
1.5 28 N -F K abek bt ® (NMP). £33k, ¥ 15 £ % EuCl, - 6H,0
BT 1769 NMP, B AY 120CRAFHIF 2 04, —F45nn
B 120-130CHT AT AERB LB REREREL. LOSER
FAAALETFRGB. EXRERLTREEK UV 4 (- 366nm) 8, W
RALER L. AKFAERE, H 15 ELNELW23ET 1.2 48
NMP Hodde LRT R S6%. EBRATRKERUVEHN, MEHPEGE

40



01812675. 8 oM P FE21/31m|

ERXK. REW 2I/EVBHLEAXAETEAT—REKHNHL
D F—AKRETERL LS5REBOBRERXEEERL.
EEH 2.

HiC._ CHs

ot

2# 24

A, 3-6-—FEARK)EXHR), 24

EEAT, N N-—FR-3, 5-—& %K (1.90 %£,0.01 BEXR)
MK NMP (50 £7F) BER T A (RZFELK) = K44 (0.109
%,0.167 EER). #£440.103 %,1 TER), BR=XLK(0.262
%, 1 EER), RE4#H(1.96 %£,0.03 BR). AxmEr, RERS
HER, ERAEH R RSB ERFAETOCSH 8CZ N, #H44
. RE, BREBRSWAHEKT 50CHBA 100 £ FHEF.
BREGEFLSDIBEAFHRET WP F. ¥xiIERER4E, L5
ZREETFHAE Y. BELHES DT EF TR

BEASH2URA -G-PEKRP)RXRL)(12FL)ET 1.2
5% NMP. % 10 & % EuCl; -6H.0% T 1.2 % NMP. ¥ FH—% ke —F
BAEE—R, BEas 148, RSP PPIERN S —FE kit
BiFT®R. ERATRKERKUVEH, PP sy, » PP/

Eu " BERZ L.

%] 3.
O,

# 25

X
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2@, 5-—¥X98-£-1, 4-B¥EE-£-1, 3-BFH), 25

BTHANADERARBT AR RRE#R: 2, 5-—A =KX T8
(1.51 %,6.00 EBER). 1, 4~-=H£%(0.88 %£,6.00 EEXR). 1, 3-
ZEX(7.06 £4, 48 £ER). NMP(53.9 £4). Nal(0.84 %, 5.60
EER)., Z%XAKGB.15 £,13.6 TER). =X AB_Rii
(0.523 %,0.800 EER), A In# (5.6 %£,85.6 THER). REAX
ZH 65 CHBEAMmME. RERAGHHRENEMEBLIC, KE, B
3] 65C., REROHEHLEC—XR, LB, RRODWBRLEALE
AEEBEGREDT. REGRES WM R TER K FFA LI TR
TH L TFERAIRKEEEELRAGPC) M A 32, 333. &2 5.265
AREM 20, RTEBEERMALETREARESS Y. B AH# NP
Hl. BEKRKEKENEZBHTABEEEE L,

K[EXRELSWH 25 20 EHLET 1.5 % NMP. #33%, ¥ 10 £ £
EuCl; -6H.0% T 1.2 & NMP. KA RS Bkl 1 8. ARL
T UV 454 (366nm) &, MEIREGH 2 IRV K ER L, Bd THMm
R AIED) B E R E XA 6B

BEHRA1LR2Y, BRMEFEERTHH 1§, REBWHEL
BeaIhRopmEe T, RTRADTARESYEBEIEH LS
EVREHBALEALESTHARAL., F#hH 1 U EX AT
A¥MAEVETHALRA 2Z3MBAESE WS THREHRS.

WEBTREAMAOLASIARENEEHBMU TR ELN. BLS
23 B2 EREMANLABRBERAERY, MESH WL AHRAR. &
ARANREOMGB LM IR ETHS. AZEPIE, EE4W 25
AeREHBETRAMIERNGER, AUMEIMARRTHB RS
A, RE#H 2T, REV2UBAATELES TRAMBEME. 4
LR BIWHBREDEAREANRESUHEHS, 28, AAKIHAY
AKX, xRECBETRWHHFLLEL.

s 4. B¥ 26
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9, 9-—-FETHA-2 7T-—#% 27 ZiBit Woo FAMN XA LA F 5,
962,631 A RSN FTEHNE, AREARSHAARERILE. RE
# 27 % GPC 4-F &2 50,000 £ 60, 000.

EEAT, ®27(4.36 %£,0.01 BR)& LK NMP (50 £4F) K% P
A (R ZEEB) —fKA4(0.109 %£,0.167 EEKR). #4644 (0.103
FL 1 EER), A=K 0.262 &,1 EER), A4 (1.96 %,0.03
BR). EFimGr, RERAWER, RAAHI mMBERERE
A 70C3% 85CZ W, ¥4 4. RE, RRERGWANEKT
50CH BN 100 EH/F B8y, $RLGESHIEBFHET NP,
BarardBERALRYE LF_ARETHARY. BRLEHELSWH 26
&R I T .

P 5. RHEXRD 28

9, 9——-ETHE-2, T-—:£% 27 #idd L& Woo FAL LR+ A
5,962, 31 ¥ A& F k4 %&.

2, T-—E#H-9-¥H-2"-(1; 3>, 6 9 12’ 15°-~HZL
®t+tik), 29

/N

™

0]

P

29

#2, T-=£-9-%%8M(33.8%, 0.1 BER)MHFEX (250 £F) & ¥ v
AE(TZ—%)(23.8 %,0.1 )& DOWEX°50WX4-100 & F X & fg (5
). REDAEBME - HALEIRARPRASIHAELRK, LB,
HREVWEHELTR, FETXEMBIER, @3S ARBEALE
ARETHATRBOLIREN. KRG THTAREEARBIRE
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i K b4,

% %F, "IkE 29 T it Oshima % A # Bull. Chem. Soc. Japan,
59,3979-3980 #9 5 XM &, FRWAM 2, T-—#-9-HEEK 9-%
AR

ARAT, £29(5.58 %,0.01 BER)G LK NP (B0 EA) ER T
MmN 27(4.36 %,0.01 BBER). (M=% A M) = f4t42(0.109 %, 0. 167
TER)AZFEBK(0.262 %£,1 TER)Z4H(1.96 %£,0.03 BER).
EHRmEE, RERSDER. ERAAHFRX B BERERFFAL T0C
P 85CzZH, HE 410, RE, BRAERSWA I /KT 50C HH4
A0 EAFAEF. FREOGRSGH 228 LEAFET NP &. HFE
REBAERE, BHF_RBEETHABRY. FREGRSHITEHN
T .

L#p 6-8. EHAXLHA

BEH% 28100 )RR 12 BEET 100 £ NMP . #%
BRBAE ITORENHEBEME, 24 100mBEE. HARGEAH
A 100CEARETFHR 3 IH. %4 366nm g5, BXEE 1T
KA. KL 2000mEENEEEL 10K TERAANES /4 EEBE L,
RA-SFHAE ITO R B EHEE. AITOAMBEAMBEEE (EFH
k) mB gL, ERETLABIR TFTARLAGRES L.

%1
% 364 - ¥ £% B R A A
% 34 6 Tb (NO,); - 5 H,0 4.35 % 0.01 &R %
% B 7 Ce (NOs); - 6 H,0 4.34 % 0.01 &R ¥
5% 34 8 Eu (NO,); - 5 H,0 4.28 % 0.01 B & 4

LG 9-11. ERATHALLLEBESHGE

¥ED 28(10.0 £) & %k 2 74k (dbn 2 (X FEA Fix)
HT100ZANMP b . BE &R EITOREGREEAM L, £4 100nm
MEE. HABNGEAME 100CAKEET T 31 K. %4 366nm 55
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e, BABE2HTEL. K4 200nm BEEMEELEY 10°TA
XBREW/2RERLE. BREGERBEAFILGRAY lon’ 89
. RA-SF AL ITO R4s B g, A ITO S b h MR & E(E
Gl E) mmBELE, U ETAXENIE TEAREANREN L.

% 2
5 2651 =5k i ¥ B R 2k
%364 9 Eu (dbm)., 8.25 %, 0.01 & & &
%341 10 Tb (dbm) 5 8.32 %, 0.01 B %
b 11 Ce (dbm) , 8.13 % 0.01 &K E 3
K] 12,

KhBeg 84 Y, 0,0 Eu(l00 %) (Superior MicroPowders,
Albuquerque, NM)mAZ A4 23(100 )8 NMP(1 2 ) B & ¥. %
BFRASBRA, BHRBHERNAE ITORBMABAML, 84 2%
RBENE. BEBAIZ2EE lo’BAGNEXLABLE, AEdh
ETHBEL S A,

%b] 13-16. AKREHNBH/REDWEARBERE KX R %

AL RBGHERIE Thara FA L 1999 F 8 Society for
Information Display ¢ B IFaf+t & L& &4 &. FHBERT L2
E3MK. K10 LARLEHBMAS LEASW 26(H R4 23) 45 50
EIFNMP ER& ¥, ¥ HBARGEFRERE ITORENEFE R L, HBA
100- 500 #y ke F . /A 366nm4zH T, WBEA B A3 MFEA. &
o, ZAK 5mn x 10mm LAY FAI AT AL ABAEEZR. A ITO
CAHAMBE 5-10V & EEmBZET L, FIRA 3HFRELL
(EL).
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i

o %26/310

%3
% 34 RS o PL EL
P 13 ZnS: Eu 26 4 4
534 14 ZnS: Tb 26 -3 %
%4 15 ZnS: EuF, 23 4 4
£ 16 ZnS: TbF, 26 -3 %

LB 17-20. BoWH/HIEL2ERESM

EWRHMAFHRRESGDERAZBTRAGRERS. 0 NMP HHA
THABRASHGEERN, Bk, BEAHENBLALEY 100CHHE AT T,
HELAMFRESHAESERE NMP $HA. KB, BEGER
RAEVEBELIRESEFETNRAVWALELEERANG. BAAE AL
BRSWAELEEN LAE~100CHERPHAEBFRANGE. &
Ja, FBEAKKE UV IS (366mnm BE, MELE. k4 BrRHH

Heg X ebat, X5 8L TREAWHER.
) 4

# 4 8 A H/BE EX S
25 B & ¥ p:X. 9 4
23 A ¥ HWR
24 A& ¥ AW E

EuCl, R 4r W R

TbCl, 83 % LE S
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%5
% 34 # BAW il Ak/BE EX 2
17 25+Eu” B & i3 g 3
18 23+Eu® B & 4 il
19 24+Eu® B A& x AWAEE
20 23+Tb™ B A x % W

AEEHH 18, 19 &2 20%, BAANRERFHAANXEIKAES
W BEERBEE, RTRAAANESVHEAZIALILENGRSH
BREEASEBE THBHAK. EFEEH 18 TXRAH, LE4as
EATNABKXECBTFAARARS Y B HBAAEZRETHRS
B, EEAEG 197, BEAWHELTHN, AFEiB, 21,
Eu & X AKRBRFEAR. AP 20 F, FHREXLETNR
AHRIEEHSE T, AAMES To G EEL. g,
REW2IWN, N-—WEABBEAESEEHBE R LZZARY.
Tl 21, XBEAK

¥4, 4-BEGREKEHEEE 20 BRYI-EE. 500 & R%Y
H®E 2 B R%Eu(acac), B4, 4Eiki, mA 10 £ 50 BER%GLEH T
EXIIREY. WREDEHNARE, LERETm#ZE 80T, Bt
EHARMARXAKRALAN., BB EAaEE L.
T 22, RXBEEAR

FER 1-THAKXRO0.1 BER)A_THEARX(0.005 BR). k3
A7 (0.001 BR) &= (8-FAEdkBk) K (tris (8-hydroxyquinol-
inato) terbium) RA A AR A E ITOL BN HBEREAM L mEH K%
BE. RGP B R T 254nm 9 A FER KT A A, 35 B A
£ 100C, ¥% 5 54, UEBAREMGEKR, HBLABGERA.
FomeBBIERIBRELLE L.
b 23, EXBEAR

55kl 22 AF, REEEXRTH (0.05 BR)Z AL MA
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BRAMABEBRLSBOE.
£Ep) 24, by TFRER-FRUSBER

FEAESW220.1 BER)ETPFX GO ZI) Aw &% (50 £
) REDF, EMAZ(AFRAZTHRATR)A (.05 BR)A
RXTH(0.01 BR). BB RS PRLEHHEE. IT0O 2= (4-
FEUHREAFR)ERARYG $ ELEMATE, £RAT A 300CHL
1 »of(50nm). BARE S ELEMABZEXA. MIFLREBEIT XL
1 9 ..

ENCES F SRS )

(A2 X E) B 0.1 BRAEXATH (0.3 BR)E NMP (100
EH)FPE5 %4 0.006 BR), =FELABK0.012 BR)E=ZLE
(0.3 BR)AEBCRE 16 I 0t. Hikib= 83 EE, BEHBIM
T I 4 o @ 17 3] sedt.

% 74 25,

KM E#wp 5 G54 ER 2709, -=-ETH-2, 7-=3%
%)(43.6 &, 0.1 BR)AE 2, T-=£-9-% % (8.45 %,0.025 B R)
REUNFHATHERHGER D 30:

A 3001 ) A=RAMHAKESH (0.1 £) 8 NMP(10 £H) Kk 4s 4
. RREBLE R L.
LB 26, A= RA4ER H R

FREAG 185k, FAGL, RESW 234, ¥ N, N’ -=
FE-N, N-BG-FEXEE)-(1,1"-BEHR)-4, 4°-=—(TPD) (5
ER)MANFE—BEk. 4/ 366nm B4, BRYBELALESL L.
534 27
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BEABEBRAATHAAIMEL (I GO EL, 0.39 EER)
ZXREB (150 £ %, 2.86 TER). st (150 £ %, 1.0 zz%ﬁ:)
A 325 MBMENLEHR R (.24, BZEER)E5EH4GALKN-FR
—1-wbed ST B (NMP) — R AN 25 EABRBMAAHNE (ELBEH 5,
227,457 &g L4 XVII ¥ Ak, BAZIALRIRAALE) B(-X 7
B Dok)3l. ESOCHEHRRAWY 10 54, FHFELHRE. K3
& (11.5 B R)2, 5- =K F T8 A Dok (B3t HPLC 5474 )99%%6 &)
AT 10 EHEKNP AR egERBEEHmMA., RHFYH 60 It
o, RERGSHEERBIAN 100 27 1 BEREBRYLEREY, X
BERIZHLEAEES WK, TRLESFR, AAFMBRYRKR
MESBRTFRERM 2.2 £ (100%F &) B X Pl odgk, k4248
EBR. BAMAEY 1.8dL/g. H AW 3110 £L)E T 1.5 % NMP.
Bk, ¥ 15 E % Eu(NOy), - 6H,0 & 6 £ £ IER9kx T 1.5 % NMP.
A 120CREBRIFBEH 2 940, £ 120-130C K —F o nm Bambsk
BAE, AGHAZTHR, REAHEFER. BAT 366 UVESH
i, AEANLELL. WRALARSYII HEREMAFOEL B X
&% k.

53649 28

FR-L 4+-(RP®EAEXR)) - {1, 4-B5X4) 32 2@t A
BHRAATHELAR (= Xkﬂ#)iﬂ:ﬁ(n) (38.75 %;5.7T EER).
ZREMB(18 f&; 68.6 EER)., KM (2.0 %, 34.2 EER). 325
M B & EER (19.5 £; 298 %é,’r\)& 250 £ 69 LK NMP & F &
AT 1R MA R E (e EB A 5,227,457 8§ 5640 XVII 5
#, BEHFALERALE), FREGHAAE_ LR (LK) T8 1 B
REMARFMFRG 326 MAEH 2-3 KAEA AT P REBRARL
24 100-120CF BRI mKF. EHOIBREAHD K (Hl 4, 150 W B
RFAEABE)AEIRANBAMNBK KA, AAHRSEL. RHHE
IR AEEZBERRR>GERLAT. BRERRLIBY 15 5
H, FERLE. KRB, ¥ 2, 5-—R_XF8U5 %; 179 £ER)
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A1, 4=f% 2.9 &; 20 ZBER)GRESMMABMK. BARER
BRAEWHBEEREE 60-70C, AERAWHAL (4 30 54). #
BRAEDE—RNAHEIZTRE, BHERGEREEBAN 1.254 1 BR
UM LEBER Y, NEREHLEERAERO DK, TEEF
®, BB MAMEEFTRARSEHMNWIE. ARGFHEE, #
HARGPETH 1.5 NP ABRL AL 4 AWy, ARaMELEE
B TFRARPI0 L (8I% =) G EH K. EE40TCTHAO0.05
JEREA4265 NMP 33 F 2 4. 2dL/g.

BERERXLETHAMLA (REW N2 HE—XFTREAE 1.1 E
REZHEAMLA)ERESW 32(1.3 %), FALELSW 33. B4
BAIEN LML, ABKLHAMLALRRE FE8iL &
B RAD 34.

B¥REW3IMEHAI0E)RALEAEABNBYERAFLEHN
KBEME, LR EAY 500nn B4 Baytron P® (Bayer). 45 E%
AAERCHIMEGRFHEARMK. BE, FEAXEBEMR, U
PHEFAERTAR. SARABEMBESARREREEN, X4
%34 29

ER-{1, 4-(EPsABER)) - (1, 3-% %) 35 2@tk
HHRARTHERR (Z KL KR TI) (10 %, 15EER), =
FAEMBGBO L; 0.19 BR). sk (15 %; S0 EER)A 325 MAH
EFER (60 4;0.92 BR)E THMALRARE TIRGLA 800 £
FAKNMP # 2 ftesi (AR A RAER) AmHF (LR LA 5,
654, 392 %&b 16 ik, FHEHFARERALE). BHERLSHY 15
A, SERELE. K2, 5-—H-XTFHEU2T £; 0.51 BR)A 1,
3-—REX(N1E: 96 EER)HRAMMARIM. £REEERE (H
TEAGEMR), £30504A, BARFMUMESEROMGRENEY
80-85C. HH %4 10-15 945, RERSWEFHER KM, 4231
HH. FREREGVWE—RAAHEFTRE, FHARGHEERS 6
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Ft 1 EREBRGCEERT, AERIEZHHLEARREMIE.
HENREFR, ARRWAUEASEER, REXARAZR, FT8
ARAE 93 £ (4% ) aF G amis. ARGFHEE, KFAFNES
WMETFH 600 ZF—RFRF, ZL2BARNKBEAHFELESR
mELE, EH2HAAMTELE, AARMESEER, FTFRAEH 92
O FR)GGEmBR. A TREXLHHS GPC MW £
150, 000-200, 000.

ERAEXLEPHEMLA (REGMW IS GE—FXTHREAE 2ER
LEHAMULM ERRESGMIQL L), LRSS 36. B4 36 M
TEHLBHFRAARILHEMLALRREE FAGEL BIES
# 37. B4 378k TREELH & GPC MW 4 150, 000-200, 000.
L4 366nm M E, BoW 3T ERBEEERK. KELSH 36 EH
250nm B) A A A BRAEMNBEEN T EGEBEM L, L E
A %4 500nm B & Baytron P®(Bayer). 45 E % K A R4 36 Eo§ 03K,
HARK., B)G, BEARLBERN, ARFBERAERBEA. 5
ERABEHEBE S AR EME ER, K45 %L,

%364 30

WhELEE®ES 28 PHEGESW 37U £)5 0.4 £ 8
Eu(NOs). -6H.0 & 0.15 égdEdokf 156 £ NMP P4, HHER
" CRAREA A H4H4 R Baytron P® Bayer &9 sk B L, 133
25 200nm Be9EE. % & 366nm 40, HWEAX BaE R L. K/
BARALE—FREGRASMITEGHR. A5 —FhE, ¥ 2,
4-—ReE vkt 100nm ER AR REWITEL, MEAKXE/HH
B, SEMBERARZ ML ER, BALXEHAELL.

ABEAARLCHEAAAES Y. HEZAEGVWOFTERAARLTESY
ABAABEBAEAAREG LRI ER EHFTEGHAELAHH P E
. BASKABRBAAAPARH TN, KXHRMY TLARAKSE
FTE. AAVMHEERTEMRAEZREBERE,
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