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HFEER—TTREFER, HEWITRARTE; ZRN. B EBAER
RE: HURNERBEHAT. SS5UFHRARATAHRBERLENE
B, WEREBANSEZ; FEFRAMEH. NMNABREE. A¥CHEARR
REFMAREENENHE, RAIAES LGN, EHEFER, RAAR
EERBAREHSETARENEERR. SHAN, K¥FRHERAOR
WEGE O B OB R

ATEFHICBRRILE, ENABOXE. B TEHRREMHER, &
NRELFFROTE, SXAFEMAL. AW 8. THUFKHRNES
WAL, ETHHRET ARG —E (21 HEHEAHB), HETRL
WER ACREREAEMTENEETH, FARRESFREHEE.
REABATQEMRLE. BRLE. #BIAF. BRALE. 2kL¥. K
ie®. REMAE. KFE. Bk¥. XRRAIMLFE. Y%, BTk
F.ORBRAFE, HEA¥. A840FE. FHMALE. EYFE. RRLFESH
m, ¥ETAUEEDIZERNTBNERAE, BBERYE. RRSAUFN
R, RERBEFHOFRR, HRR. FHANFEEH “0F" AF, #
W, R—#, BEEERLERENATIRE. Q0. BEEmRRELU
BREMENXNESBE, HAFHBEAN-ENFFEE. ARTE. SH™E.
BMHERMORIIAS. AN d e Tk b AR RS AR

BE5ZABRRNEZEEANIXTEYAAFTENRARRSH RS
B, ieFORERAMALKNRIESE, BEEABESREEHN, &
RAR. ZAERAMAEHAENHARBAROER, XRBREBNREREHENE
B, FERRESHERRB, BRSIRAFE. RIVEZABRILE.
T. M8, 3R Af. EADEFHXTANKERRITE, BHE
RAR, BREMEYBINERARURRMERNANLERTERSAMNME
MEREEH.

BRI, BIRENEENRT S, BT ARFRHEARNBRS
H5HXFT. 21 HEFEAS) LR, BRAESEFEL ANLETHOH



REUHE, 7 KEEWRAANDRAOARNES, IREL¥ELHRR
EBRBNMESHER.

HTNERKFRANEIFR, ZABEMPRRZAEETESR, ¥ K
EEHIFHEEFBRRBY, USRNSSR LT,

LE =3
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MENKHENE LA E T MRS ERE TXE (RAMLFE) —
Ho B ClLELAEAS) HRERUN, X BEEFEIBPEL BT RMA
HFERARAONR B 1EME 2 8|), BRI FETER KR
B CGR3IEMB4E ARREYS (Bs5#8). A4, ENFERELARRE
HREAR THENRM, dwEEM@RET KB T E 1754 % 80U BT i
MIEURCERBHRER. BE, i TFTRENEMLAFBREER. AR
EXFEE, MATEZHATNBRRMULYE. BEREMAF¥URBRIMEIZRE
HAMHETHERERBEEEBZE, FEMHLERERE.

EXHNEEIBRT. FEBBTRBEN. RAFNRANWERHMELY.
BARAFUFUT¥ROBBZHBERT HM, HFRETESRER. A4,
BROFREMNAKBEE LR LSRR, A, KEF. KEL. fL4w. B
Ri. ENESEXRERE. BLABALSHENTE. DRORERSTE8TF
FTH. EHAEERAZEOHEE.

Bi5, mTREIAR, EXENREFEFRKFEHRR, B PARZLABH
FUEX. RTHTKEEHRIFHEIE.

Fh A4k
2006 F 2 AT hE
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W, SHRRRNER. SERXIBEXHELLYE, KUASOESHHNLURR
XNEMKFESZHTENNE. ANAETEHRLAARKEREANHFRT
fo, URRESARZLEZFEHXARFTHOTHERARRR. i RAR. B
fi—ERELRN. XARENLHANE.
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$18 EULFEN

REMLSHRBABEEARNSSE, —HFEXXEN. FINENAEHR
B, B-HEAENSRENERHEAR}TEHEBSVRN, BS5HMMMX
2R NHEEFHERE. EXTHETREERNS XERZ ML
% (coordination chemistry) WA A@4, BEMNEMNAF*ELRERELRE
FEESURXLEPABHRMLFHEEREETRAHEL, EAR
S m L. iieE. BRL¥. B TLHESERALIXK.
HEig%k, MESHENE. SAB¥URBHFHMEMNPNXRBEKXRE
Y, AEBNABNARMCLENER. RRABUREMSHEEFEMA
W, BUA¥5EAENNOEXURKFARE. FanEAFRINMBEEREHN
JLEPNTA.

1.1 BEAA¥HERERE
e FiiBRWE -1 RESYREHE 8 HLHNE AL E (Prussian blue,
W # Berlin blue), ER—FEHEN, HILFHRNY Fe,[Fe(CN)¢], *
nH.O, BB, BRI I BH RN EE LW 1893 £ Werner (% R M,
1866.12.12~1919. 11. 15) REF—H A (R IR (RAAFEHEL) BHIBX

ERNROILE TS, SRR ZESELELITY II0FERNHE. A
F 1.1 AR REEML ¥ HBAE Arrhenius R RFAEIC. REER

21l DHLEXHARNEFNETRAEN
F £ B A .. i

1860 4 A. Avogadro 1 S. Cannizzaro SF¥R
1865 1 F. A. Kekule XLHRNER
1869 4F D. I. Mendeleev fil J. L. Meyer xXKEAMR

1873 4F
1887 4F

J. A. Le Bell #1]. H. van’t Hoff
S. A. Arrhenius

AHHERETF— L EFE
B B RER

1893 4F A. Werner RA%#iR

1894 4§ W. Ramsay RAESECRHER
1895 W. C. Rontgen X HENRA

1896 4 H. Becquere! HEEHER

1897 S J. J. Thomson BFRHRR

1898 4 P. Curie #1 M. Curie BHETKRNER




Zia, BREMAFELHREANHBFHEEAER, MAKREANRE
M@ QItHHe) WERFEE,

B 19 PR HE, BHESFFR (1860 ) MBS, SR T HATAN
HRFHAFRSABNRE, BMUENSEHERRANBEEF—LK
EBRSHBESIERE, AMMMMBEILSYNEHELZAMYENTH. M
HZTF., Y XA EHNTRNDASEAE T EARGEHLERN
“R¥RE, ANENLAYF TR (BRP) BEMIRESSREM. B
B, SM_T¥RERHAEEE LA ENERLEY (complex) M4
H, BEAREHENRIESFE (NH) M—KEH4kEY. B0 1798 #i
E B % K Tassaert MBALEY CoCl, « 6NH, %, ¥k ¥ B LERE
AtaBm ML FETABBREN S FHEY CoCl, 1 NH, AT UK —F M1
B (it HELAERERNBEN “HARELEY”. B, ELUEH
YR —BNBEAMNIAKEZLXIA P TELAYWAESEH, RE
W. Blomstrand 7 1869 £, S. M. Jorgensen 7£ 1885 4 §I%t “HM &4 "
MEMRETARINMBIE (n “BXEiL” %), BRI TILBEIHAEE
WHMEFHRARELBRILMUKRBMESE,

BT 18934, FM27 FMMEBMER A Werner RET —REH “XF
ENALASDRNEHEE” Mt XX, XETHIHAN—ENTFEAERSBES
MEWRERE, BXRMNIANAERRUERTRAYNEH, RE TRAY¥
B, Werner L BB HRCOIILENBEA, KB 1913 FEBN/RILEL.

B 183 EMBXREZE, Werner REASHKEENZABENT N, 61
T—RAMHXHWEMNAKEYH AT TERHAR, S REHFTHETHMA.
JERFE 1905 SEHARM CEHLLEHME) —BPBARFEMR T RA¥ER.
Werner # HBRAUF RO EBRREEUTILAAHE.

ERMVASYFSIATENHMBNES, ANERBRENRAYBRERL
FHMNMELEREINOBE. &7 dT m R B 604 Tik (uteosal) k&%
CoCly » 6NH, PR EH S FHHE, 2HABRT CoCly » 6NH,, CoCl, *
S5NH;. CoCl, » 4NH;. CoCl, » 3NH, Z{t8Y, B 1S RNME. 5SHKE
RSB ABIEFLEREAMER S FTRENEL, REVH THARE
(RN EETFTHE BB RET. B CoCl, -« 6NH, FH 3 4, CoCl; »
SNH; ##H 24, CoCly » 4NH, $#H 1 1T BEHEEF. Wi CoCl, - 3NH,
FPUBEEFITRBEHEE T, EHEIEARIINFPTRXAHE R
[Co(NH,)¢JCli. [Co(NH;);Cl]Cl,. [Co(NH;),Cl,]JCl. [Co(NH;);Cl,],
AR, BEHE CoCly « 6NH, 5| AKMM S F(INAS T RS

2




FRAMEHBRBEEF NO, )BT UXTELS FHHE, HBBRENG
B, AXEREGYS FREFFEARLBFSPL0eRE FRAIRMIERE S
E—-RBER—1T8E, DEEAREXF] J(FES ARG, ITEEER
ARG AR, NABKARBTRESEESFE, KPP TRETFARS
wE. METHESHEOEFNERIIR, AEEBFERLEREBTFZ
EERAAENERMVER. MERUNENEFEXFE. BHERRPIRAET
BHRERE, UL TSV FNEET5HME KRN AR ELBRITRE,
WAL FARKEETFUARESWHRRE RN E S EABIIRE, XRET S RME
KRNI EEFREL FREAVNINRERAR,

o, RBELREGREKSYFEBIPLETF (ZREF) BUuKNS
FHEFHOMER 6, Werner EHRMFERFUAIXA 6 BIRP.LIEFH
B, mEEE CoCl, PRI S 3N EBFEBRBEENLEY, XT3N
HEOEM., BHATLUAN Werner BENFMRERERARLSY (RAY)
ZHIREALAYPRFOMS, MY TRAEREOEMAS: a0 RIE LA
EYM 5P LRFARMEANS FRBTHORE, CRERERMZLFEFAK
0] A0R -

RO FRA S — T HRIE SRR Werner I #K A HLALE LK% iR
Bt ZHAXIAFRABENESTT, MK ARMBNLEEH, M
RARENZE GLE) JUMAR., SmElHy 6 NEEERAYNENE
ENEEER, Ree¢RBFEFABEND L, FIBRREAYARK 6
MrFHEFMLMSEE \BEN6 NS, XFEANBESHIEYRY
WRETHA -ERMARNESYIRAKNENRE, HNEEY
[CoNH) CLICIH B F I RHRERBTATARAANF AN KB THMAN LR
AR5 . mEL1AR, K- RAKIHRITEBFLATFENE
KON HPUE, AP ULETFHINE, KAEIER (6. 5
FE R (trans) B,

K2 (cis) R & (trans)
L1 EEYICo(NH)CLICI PR MR XS (EETHD)

WEEHERE Werner fH AN FIRMIHR, LFRELCHERHE, A
3



I ROAFEHRERE, Bt Werner R R 3P R LR XY R
e (R AR, ABF () NAKXRERUBNEREEAR
RAE Werner SLJE 8 20 42 20 FR. 5, HR—BRYERRNFRRERSA
XHEMHFE., ARABIESEGTRBAFHRRYE. RPHAKE. BH
BERNESWRTEJTHR. DEER ERHY, XtRBE Werner i
KRE5A 8.

BR, BERNERBEEHRE—WHANEK . Werner i) B AL R 7 K0 3
BAMNEAMNERER, EHE-BEEARCALENRBRIREM LR
B, RERE—FELESTF Werner BN X R BREBLHABHRE, &
ZHRBIUEANBEZHNER, ST ERETRAUALENEBZBHMMAXEN
MEHE. DELE. GHLE¥SFRBOEWMRS.

19 2K 20 29, MERFHRE. AMMEFAREHARNES
TRURGERBFHEE, ARELEMHAKRLIH, HATERESHHEBRM
MM E TR T HAEYE. 8%k, Pading B FEAHP MR A
BRI EYT, EREIBHOHERER TRUAFEPOM@ELE; 1929
4E H. Bethe # 1 Bk 358 (crystal field theory, CFT), ZHE# X i a8
BER, 20HLS0FERCFTEE#— PR HERBRILS ANFRBHR
fiin P (ligand field theory, LFT); H4b, 1935 4 J. H. Van Vleck #4F
il (MO) BRNARKMNLLY. FXREMNHERLEIHMXAZTRNEE
L3E#—SRNER.

REAFRBLOHANGE Y, RUEANMREGYNERNRA RN A
FATEREN TR, MAIANRANRMESYROEH. XM EER
BRU\TRANNIR, AN, AFES TRAULFERTOPERLE T BN
RWERE, BFORMALYE 0 HLS0 FREFTRCEIORE, SHMAM
XEPHZXMBELABHE. TEAMRBAREAESELZILHEPRULER
BYTEHBEABIEREH.

20 it 42 50 £, P.L.Pauson Hl S. A Miller 33T AR T Rk
(LA 1L2), NTIRETERRMALFNRS, HFHTERENLENRE

BB, B, Ziegler (1953 4£) 1 Natta (1955 £5F) fE{LAaY

L. RABKMBEDH THELES, FIURIAREBRARERNER

HXEAPAE. ERFENHR, HNE, BEBEALES
RESORBULAMRBIHL L RE.

M2 =% 20 42 60 {8, M.Eigen IR ER M BRB B, R

BRER  THRBEPEREKAWERRINMHNE, M Eigen 5 R. G. W.
4




Norrish 1 G. Porter — it B BF 3¢ 4R 3 1k % [ [ 77 i i b S 1 4> 3 1967 Sk
DURIL¥%,

S5ERB¥NEXHESERFHOAKEN —EYEHLE, 220 #
L0FRREMA¥RBHEBERS. EHZA, £VHEFTNaEA. N
EH. WM B.URBIKBRBEHTTRIRANAR, RBELYKER
PREEANRTPAIFENE. &, BFZANIELRE T, MERARXES
MBEFHEQ. MOBHIEFEBEINXER, HRESHNERRERETE
XEAEYFFPRERHARERNREN EPMLERNMERRIELEEN.
MENAEE —BIBRRULEZRERRARAREEREBEFEANLYF (B
) ZEMMEEIEM,. RRERURFEBESYOEHMEY. BESHER
. BREYERNEONNPELESRE THAENRBBRSIETEMNL
¥EMNONER, FHEARRRNEZRAE SN T EREREAREWERFN
HMXEE, REAVBAR THEMME, XFERGTFECSNNPEDKS
FEERBFZANHEERSANIRE M) S&RMEFZENMEE
AFERKEHNFERN. HEMEAMNAHER. ARXBEAFR I EHL
FHRAFEREDENLEERENILHEPBRTENRE, RUBLEY
FERELREHRABRREDERPOREX —FBERETRY. BRERN
ERMETHETEDRANEZHERTE (BT NEEMAFHTHP X
BRoERBTFEEY KRS FRIHERAURERADIBZEINXR, MRTFE
EYAF RN RERRNOEE. ENAEE 3 &,

EE-F&A¥E. SFRIUREYSR RSP R/USZERZZEAREHASHR
REBMEEAREXRNE S FIL%¥®, B 20 4 80 £ C.J. Pedersen,
D.J.Cram # J. M. Lehn RBER KU %X ERBTEHRE. RBEEH T
(supramolecule) XA ZiA B 20 2 30 ERR A UM, BEED 1987 4
Lehn ZEMBME N AR BEPFAMNATHY FLENES. ARAZE, +
BAMMKITHEXMERAETHHINAR, SREABEE S &,

wHh, BWHH— (K.Fukui) # R Hoffmann H FERE S FH AR H
AR 9L T K4S 1981 EREHE W /R{L%¥ %, H. Taube f1 R. A. Marcus S+ 51E N
EEREAYNEFRBRNIBAER P E T 4230 0R PN RRT S5
KB 1983 SFM 1992 FEFH N /RIL¥ER, XERFRAIALER 20 A 80 £
BERLHENMERRTERES T -RINEHR.

ARKELHA I ML, BULFEEHM¥N S ERTXFTORBRAK
BCBK. PR S5EMNE. BRBE2FERNES. XXABEMNE
BEA, EAANERLBTEFHRER. A0, EERAKBESERWY

5



REMXBRMABBEA, ARG AFLHERTHOLRIAE. o FRERE
ERNBEHEARERBROFRGAE, SRETFARHEIBERAO® LMK
FHTFRAAFEFENEALE. X%, BEFENER, AHERBESYEST
BEFTHAE WOERWR, HENSE— IR RECAERRPH—I K
L 5

1.2 BeHthaX. *2ARHMAR

K{I4L &Y (coordination compound), FEFESY (complex) HIE X
WehEAELTIENZIRN (1980 ) ATy B LIS HIMNHEF
BEMEREFH—ERENHRFHLSF (KRHIKREK, ligand, XA L R
R) MAREZAMGTFRENINAERBTFNTUNRETFRET EHBIPL
BF), H—FNAfnsEuERERNLey. Bk, BEA9PELIH
PLRFHREE 2 B REZAENRAYTPEEH HHEF (counter
cation) B MF (counter anion) FFFEAIE A, LIATE BB M H
# 1+ ¥ Fe,[Fe(CN)¢]; « nH, O M B [Co(NH; )6 ICl, #F A B, £FAE
BERIF.

0 RF KRARPF  HLOETF HEFRT

Fe,[Fe(CN)¢ 5+ nH, 0 [Co(NH;)5]Ch
bk 1:) B2 Kk K&

PLRF-BRIERET, AHRUSEZRAR I EREFAIPLET
HNESYHHIAMRERE, BEXRTFEREMETFNESYBLERLM
H, REFENREALEZANRAYPPLETFASRET, MARHE
F, R ERAY Ni(CO), M Fe(CO)s FHRMEHY RPHEF, BE,
¥ K[PF:] RAKEY. BARKTFHEE, ANOESRBH AP.OE
F. BETHIRREHETF.

EETUERES THITUEREF, TURNY FREF WM. HO,
NH;. OH 3 AR XA FREF(WER, EARFLEY KRS FRE).
RO FHEFREFRESPORFAEHEEANERETHRIELEF (coor-
dination atom), ¥ WHKEMIEFA N. O, S. P. XX%, CR—MEEN
ROBRF. BY. BT Fe,[Fe(CN)¢], + nH, O, Fe(CO)s B4 HALAHUL
o, —BHEIEEM—BM-ORILESVEKREIEMENLEY, RO
E-BAEANESYRER. 554, EEREXSERURTFHREOHRFER S
. BGALIK (monodentate ligand), 1 M REFREH 1 MRMETF; Wik

6



