B UK H Rk

HiieSHis 8

\_‘L

1
ff
5
-+
i




WEAFHM BB YL TE

B G
PRI R

TfaE 4

B 5K 5 R AL




o

s &

REFENLERXR
FAE %
MR KENR MR
(EREKEBRAN 4. 210093)
IHFEFEBERT LHRMENMLHR R
Fr# 787X1092 1/16 EI3k 15.5 F} 387 F
19984E 9 A 1 MK 1999 4E 3 A% 2 WER
Ep¥ 1001—3000
ISBN 7-305-03243-3/0 » 218
EH 19.80 5T

(MAREBERP KRR ERDBR)




f#ﬁﬁﬂ?

1]

T

AN RE(FRANMFELBRIABL FHFEHTHREBEBONER L B S 50K
FXBAHNAMERART RS RN L8 HM,

AEMHRUENAFE RECEANZREAR AHELHm T HWEAFE EMLFE. 2L
FETENERAR IR AATHEEFLANO R T S LRAS KN ERRELRHE ALY
EREE M EHEFTRTRARFIHNHAAE ARV ERRRRNLR, U X
BEANERMERERNEE AR TRPEILROF IR AN ARLBEA,
AEBLENEREKA WRELRNOBERNE RNEST TRENGEHAFER
XBRGoUXBRRBALSIBLREARNELNARFRFP AL YWA RAY T F X R
ERRERFABIXEABERN LB RIIT . REDWBEHE BRAE MRS,
BARLEREFETHARACEHN —REF EFPREEEEALREARGE S BF
FREFEDPN AN MR BRI HTHEFRRE I NS .
EEMHAA BN LR AHEERNPBEER AR PR AE LR . X T ARER R
B AHAR AR EHE RSN SR IRERER FAIALRERSASELS,
FREAME,

BoOUBEABRREAAE L. AR PHAXLRAZ,

AR RRBENEABERE A NGO EE RN T E R RAH. R TN S 66 A
FRHEF AR AEE FREN AN ERE LN ERMAH BB T RSB

ER-FRTRECRH.

FEM B EMRESRBXH] TAE KL KL FNE FIR.KEE 455
FEMEE ST BALBRNAS IH WITBONBHNREF ZEAR AR R ER

BRERDR., ELXRANAHNETIHETAAR A EASHIEHREC HRBTEHEL,

HTHEAPHAR BEARMNTSIRETEAN LR EBLBRERXIRNZH A FF
B A EZFERLIREFNBRA  EHFHE,

® E
FTHERRELFEMLT 2B
1998. 3.




=] K

X ® S

BEANSPBEILIR v v e crececer e enas
FERRS (1 )RS HY Schlenk 25 B AR eeereereerees
(@:PH,[CoCl IR G Y HIBBALFE R B woovevcenees

J 1l

ZEZ(MERBEHBER -

BHOERSHE -

oM M OH OB E B E H o)
BEBSEEEBS

D = = I

ﬁﬁﬂ%ﬂﬂi%ﬁ-m
- HE AR E -

x B+ AEEMELEAESRK(VMHESYNARNBELH -

L+t — pHEMEHERSARESYNZRBENK
TR+ ETHEFERMESHERGFEOBREEE -
LR+ = EHRREEMERSYERELE eererereroreranens

- B
52
_l.
=]

2 CE

LB+ H REYILARA R & 5 R BRI LR R -

LB+ A ZZoEAHERFRAERHEGHE . ETMELENE
L E+ -t REVBESRMENEE . LHNMRELERERNE
. gtk -

E B+ A R RERAHRESMNA SRR R KRS LN -
LW+ N MBAETRE AR MR B AR R oo evener

LK -+ ERBEMMEEENEEHEE o,
EBH T+~ ZHEBIBEERBE FHINRMAERR e
TR T EBHMENHERINEME - cone
T+ = [CoSalen B AW B FAREAER wooevverereorerensonn
g;nﬁ*fqm AL FIIETERIE BRI GE correerererraeecsasnnns
%ﬁ_fﬁ Ni(Py),(SCN), B IR B ENE -

FRTAR ERSVEMESERIFHIBR -

LRt EZHPHERENER RV AKRB GBS FE B e

TR _tN AHEYERMSEXGNE -

2T BT Na, WO, BIREIRE S oo cererreeseorcnnncmtnininanene

SHAEIBRM-"ERRSERANAIRTY -

ESR ##l5E VONCS) " BR A BB BAE T BB -ee oo romreser sornuenssansannanens

A~~~ o~ -~
WO o~ B = e
~ O~ e

~

12)

e (15)

18)

- (22)
csoce ( 26 )
- (30)
eees ( 30 )
- (30)
“ (34)
eree (41 )
e (45)
e (48)
- (32)
e (52)
e (56)
e (61)
sese (65)
e (65)
ses (68)
s (70)
e (76)
e (81)
e (84)
« (87)
seee (90)
e (90)
e (94)
- (97)
- (10D



’

’

V. LRSS

TR+ ESYNEALERNE -

Tk =1+ REFHREHNE -

gg&z—'—_ Ré%m%?j’ﬁig cesess comsasc st sosersras sussensessne
FRE4 = RAYEI S HALZEFERIGE oo vereme oo snnrnanets st ene s e

iyﬁz-{—z EZMWE%%H‘JIH &‘W;@ﬁiﬁﬂ“ﬁ eeecercccatc et sassernsonoa ass st ase ves s

TR=1+N =ZZBAMEHENC KEtRHEHNE -
EL®=+FH VOC(acac), BLA YK ESR HWE +ooeeveeeee
RN BHERB SR oo
TRt X HRIRAIEIIIH eroreoeoes
%Qﬁ:‘f‘/\ ﬁ&’lﬁ‘*ﬁ( DESFMHERRARNBE -

TR+ KFEEWINAO411-ZH-NIL BRI oeeeveeeeee
TR+ — G- EMR AT S RRFHILR - everververveen

TRE+= —RETEVRNIR.FBENEE

FLRMU+Y FFRHONEREDERE ooeeee seeseeees
FRM+EHE CpoTiCl, RAYWH A B EEGHE R veerrrorererseecsnns
TRME+AN SRREASYHBARBIE ST FEMPLIE ooooeeevnene
Q;ggm-i__t i%ﬁ%%%%miﬂ%ﬁ Geesssase st st cac ittt s cescen s
RO+ EEYNAR.ARMHERNE

i

ERYEER -

Bt % 1-1
B 1-2
fs® 1-3
% 1-4
B # 1-5
M 1-6
Ms® 1-7
fit 3% 1-8
B % 1-9

B % 2-1
B % 2-2
M % 2-3
B3R 2-4
fit 3% 2-5
B # 2-6
Bt 3% 2-7

E#ﬂgﬁ%ii cesesssessesessnee

S EHE N RAYE A K BT TFIIIE veeeeeeoneneoeenees

KRB T RBATIG  ceoverereereennnenns
W R BUR

B B R 2 R AT PR IS AEST R coovevororeneeonensesnnanstnsssssuecnsaneseens

B KRB ME R ER -
BRMRPEFHELBESERIE cooorenonne
BB TFRBEBAIERE oo rrvnsinmunnn
KM FIFESE  covevereecenne

pXD-2 BB BT Fif  ocveoeeerenresererieninancnns

MF-1A B B INEEAR TN covvreernvosvonsseones

UV-240 50-0] WA IEE T cocvererecerrercnnninaiiaiannn
TR-440 ZE MY FEFEBEFE  vovvonservneoonssesssraroneosensianssneones
102G B KR BTY oevorvcervoorcacimiiaitiaiiniiaiiennnn
LCT-1 BB EMETF  creerceercnccrniciiiiicain
CTP-F82 BRI BRE R eevvvveroneees

- (106)
« (106)
< (112)
- (116)
- (119
- (123)
- (128)
< (131)
o (134)
(139
- (147)
ceee (147)

ZR=1N ﬁ{®QMﬁM£&«MLJ-47mOR%%%ﬂ%&£ﬁ&w%-mmmm"

(151D

» (154)
secssececcssctrcsstcscnssnaccascracasner (]56)

(1539

< (171D
 (173)
« (176)
ceee (178)
e (182)
e (184)

seeee (187)

- (187)
sesee (189)
+ (19D)
- (192)
< (195)
s (199)
s (201D)
e (202)
» (203)
= (204)
- (204)
see (206)
« (209)
(213
cer (217D
- (220)
e (222)



Bt 5% 2-8 XD-3A X ﬁ-jé&ﬁ‘i‘ﬁﬂ'ﬁ( sessesanenes sessrvaassen atetteasaces srennsscsseesssanscnecsnces (224)
% 2-9 pr_GOSlgm;{\:ﬁiﬁa ses seeensasecee suessseseses sosses seone sencsesnssse bestrssanses sssasssercenscs (220)
M 2-10 FEIXG BFAB ﬁ;j\:ﬁg& Geteescte st et estans snatenacsses sessoscassessoraraserans sascesacercrans (934)




S )

—. BN EXE
Sk ZHAHAR

—. XKHEY
Bl R AR E RGP R EE LB RN AR,
=. rmHE
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1. {48

=FEM250mL) 1 H
B Q00mL) 2R

P (250mL) 1 H
HETHRES 1R
WIEMMAREY: &1R
AR A& (30cm) 2 R
2. A

Wk M (CH,) C.P.

Tk =g A%k (FeCly) C.P.

waek C.P.
AWt C.P.
SR

N, XRSRE
1. JEoK AL T2 Bk B ) &

Tt 2 H
8K (30em) 1 H
AAPH 1R
HEE 1R
BEAEES 1R

PO 4 sk Mg (C,H,0) C.P.
—ZW C.P.
fEkHm C.P.

¥ C.P.

B—R 250mL ZHEKER.E— M MO0SLE—-RERBET. S -1 O0FENEAR
|A.EREOF EEEHHAEN . BN EENHE 1-1 iR,

B 1-1

ALK MRKHH AR E

BATRAS - BZFRMARS BRI BERAN L BINE R D RS
BT R H G - 100mL A1 T T 4 6 7Y S0k M I A B =BG P L B3 4t i A
KZFAAEK 27 MAA KN 4. 52, EAWDBARTUASR FH IR KRBT IR G5

FEER 4. 5h,



2. R ZIHmHImE

F AR bR BE 30 [ e A R 3R 4R
MW BHEK, 7 100mL BRIEHEARY
7omL R BER O LE— R Ea,
AU AMA, AR TR FRELOCGIHNEA
BEHOMARE REWE -2 Fra.mik
B WE MMCHERY 45ml, BN R E
HERAERRPUERA.

3. ZREMA R

15 ) 4% J0 K B AL TE Bk 1Y [B1 3 45 3R LA
JE IR EAR AR S ks, R B YR
Tt IR0 . BUT R EP A0 B O (Bri £
Fl) 0 ok g 2 [ 2 Ak BB CBHE—) AR
BB SsE ARS. Bkk%
H R FERE WP INA 45mL B & 18
WA R 100mL —Z. 0k, FES L@ A
AKMBERT RS 4h A5 AW ER
ARG EME. BAETH E4 20ml)
FERBINEMBREGRREEY RN
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Lo WY ELES . CYEASTRE  REHHTERT%E,
7= T LASE 3 BT 3 18 o 21 S i B S o i R LB DO X BROR S

B

z B

. EREBRFER-AAAIFLERHEOEARR KB
2. KA B —RGFERNEE. wARFEN SR R?

BEAM

[1] G. Wilkinson. J. Amer. Chem. Soc, 1954;76(1970)
[2] G. Pass, H. Sutcliffe. Practical Inorganic Chemistry, 1974
(B3] %k - BB REFEEAF. TNHELEFR(EM LT LFET ¥ HKRHE.1959
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AERERPHOARLELG AU ANBA DA HL AL TRALE, BY
150mL WA % T 250mL BRERF .2 WA BEREEHTF . BA-—X. EMANER
MBEHNEAETE . REWMANABHA BB, 2L RS . BABRER AN 6CHBEER

H100mL F AW . HHAEHERA.
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MR EESERREGE USRS BRLAERET SO EFMETHT i Cr b
JR18F] Cr® B Cr*" #1 NaOAC &z i ##8[Cr,(OAC), ] « 2H,O B &Y . KN H .
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2Cr*" +40AC 4+ 2H,0 —>[Cr,(OAC),] » 2H,0
BERRSS C 1D RS WA 2-1 iR .Cr B F IRy 6.
SRR (1B AW RFE LGB K S E.Cr( 1) R !
LTI FE55 35 OAC EA F 84 Cr( 1) B 4 4RI
ML T BB s % 4. 90 B. M. , {8 i F[Cr, (OAC),] + o
2H,O BWE AW, Cr(1)-Cr( 1) [iH B F-h F i 1
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BT UMW I, £ EREY T OB T HABERT \r’

B L B T 2 A A H T - o T B T A B 4 R

A R HORE FRA/D SREE MR B 0 (o oy 1o it sty

T A 5 . DU AL A b B e B T 2 6 3 A
4



A8 AiE H(Hamiltonian) B &% .
H=—2J5, + s, (2-1)
AP .. FHIPLEBFREREFE: AESBRERRSER.J MASMIERT
LB F 2R RERBT RMRE,.J>0 BREPLETFZRENERMERTAR.T<0
RAFRLEFZENRERER TR, J HA. RSB E AR,
BEHRERARLSER JEREHCREERS BRHBEXARKEE. B FEED

FRIE R 5 R AL R B LA R R VPAG J (. B BT AR R A HERHS e
AT IR RRRR X B LRMERARRERREE T HWRBALE 1 BN %
& 1w 5 X 16, KRB J. g FHSH.

ALEERMEERB(DOESINE
R, i ERELRNER VRS
PP Cr D ETZEIKE FEAHER S
FRESYMSEE.
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1. {48

EHRHRYE 1A

{6 FA Y Schlenk 28 (& 2-2)
B SBiHESE 16

N, S 18
HERS250mL) 1R

g oml) 1R
B (250mL) 1 B
M (250mL) 1
M (6cm) 1 H
BN (lomL) 1R

[m} (a)
7 2-2  Schlenk %%

2. &
=444 (CeCL, » 6H,0) C.P. Wwik® C.P.
BERR 9 (NaOAC) C.P. Zn B C.P.

LBEO5%) C.P.
M. XBHR

Lo FERRH T PR A 24 (0. 30mol) AR RIREBE T 3% 18 2-2 4547 Schienk $ &,

2. N, STEA LA b B AbE T % 758 N, SIS F .4 C A 60mLH,O .3
423 N, < 20min AR & H.O 18 O,,

3. RMTEEB.E A RFIKFERMES R O, 9 H,O WABKE | . BEHE NaOAC %
R TE BLBE R AT W .

4. Pl N, SL3TIHE 2 BL 78 C b A = S AL 8 % ¥ (13g (0. 049mol)CrCl, « 5H.O ¥ F

I



50mLHO), R G M A 8g R (BB/MNr A B C bAEER R 1@EHM 25ml £
BMORBER M AR, Ry KRREBFEBNEEB AN GERERNFEENMERESHN A
24, LR Crt e R RN Crtt , 5 ik R &, in#t NaOAC EH 2] 60 C~70 C . XA £ &
ZEZB.HNALHEDS ERAFEL T FEC BRBALR [ 78 NaOAC BFW T X8 H f&
AETIE™E, B4ZHH 10min,

5. fB|% Schlenk %8, £ D AWM E= . JEY . BEEM 1 ELTEN, KHEO. BWAE
2-2b) BN, ST G &mA 60mLH,O, 44238 N,15min, £ H,O 11 O, &5
XM F,ZEA4BEBMEZ . FRO. W HOFEAFY. BEDLEN. .ELMES . FY
EHOZMBREG. XHABEE.ADOOWMES . . FE>Y.

6. FFEFIEM 30mL ZRERFR =Y. M TP . B TRENTYEARET FHETE
B ETHRZUN  EERI=YENKEE  NITHBERE. UREIE),

7. WALENE

DIBE/REE Abr e MR 2-7T P BRES BRI E R AN T RUIL R,

. XRERWITH

. ERYER. ¥
2. B RMELER

=R C
CIR R B B 7 R+ |
(A4 (mV) AV (mV) BV mv) | e

0 !
10

#THHE[Cr.(OAC),] « 2H,O &Y TLREIL K Xs -

yo= 3500 o W, AV, s— AV,
s T+1 AVB+,_AVB WS

XF W Ws 4510 5R 8 MR B R B
BRBARNITE . u=xs M
Cr" BEL BT H .

Xu= %X,Mz % [XM - ( znAXA+nBAB) :I
Cr?* BB RBAE ()

f‘eﬂ=2~ 88 \4 x,;\/l * ’1‘

B sl PTRAG no 2 ERPEAE Cr( 1)-Cr( 1) Z AR FRESESR I RS Wi i
B X 8

1. o6 A 89 3 A6 % 5k 3 9 [Cr,.(OAC), ]+ 2H,0 B X 449,
2. KRV MEN R AR I NI NEE. E 5 Y AN ELRTHMER?



2ExAM

[1]C.G. Young. J. Chem. Educ, 1988; 65(918)
RIW.L.AAZF.ZHEF. I PHeRELE T A E: BHEHFT HHAE.1986
(Bl EHEF . XFL— @, A1), T ¥.1976

5% = [®PHLICOCIIE & 41 1 . 1t 6 K

—. XRHEKB
W[ D.PH[CoCL IS WM RAL A EEB A FE R EA LB AR,
Z.R®E

EEMRERANMAGYHRLESEECH ZHMR . HEBLFERMERA L. &
2 B B B 18] 5 A0 4R 48 B AL DR F 3 BV e BB R AT WAL S L L (R T A —
WA BRI £ KRBT & RS TT 8 XA BT 5T E R 8 S 77 72 T AT B AL E
IR SR X R BT AR 7 M AN 32 51 3R L& 0 60 2 W TV 48 B 0 5 7E & At 2 PR A e 8 KN T A fE
RO 0l 5 BUR RL B AT 5 Rl AL 2e R R ATl HE T AR NiF S aY Wit
BAFERERCZAANMT ZEMR.

HASEREARENRREE AMEARRNBRESLR &G ALREFABES
Kl & MAAH CDOBREREY, UZWHEIBR R A —EB=HER, BRnA LRk
HEHME B RS, UL R BRI RE AR, ZRR R AL EHENE T A
BRI B S AR R A -

P : Co —=Co** +2e

FA#K : 2H™ +2e —H, 4
Col" SRBEFMCl REAEBRNAAEEF. BS5HEBEFHOP S H RNMERY
O, PH™ Fz i I B =9y - R B
Co** +4Cl-—>(CoCl, )%
2¢,PH* + (CoCl,}* —(®,PHJ,(CoCl,)

WAE R R BRI B B L B,
HEIEAERAEEIEXIEBR O WE RSB R BB ERE) 2 . B
. AW/M
It /F

K AW AE BB M N ERRR T R E Az JBMETE () F Rk
BHE(96500), B Er MBUATT#—HHERBRE ML ITRXE,

(@, PHY, (CoClIR G Y R AR W M E AR, B A FOL# 7 590nm Al 690nm &b 4 &
AR, BRI R em AN 6 X10°, FAMHI LA i 7E 1100em . 730cm AL A&
P—HH) %5 i I 3h it B AE W, Bt , P58 o B F O3 A0SR R BB E R BE RS RMBL &Y.
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1. {X8%
HRBESFEOOV,100mA) 18
MR EAS 1B

KM (100mL) 1 H
ZIEB®REQOmL) 13X

2. A
ZIEER (@)
wEHm® C.P.

N, K

C.P. LFE

LR
M. XBHH

ezt 2 X
B aooml) 18

DERERER £F1H
BFEM(6em) 1 H

C.P.

Co F(99% L E)3cm X 1em

C.P.

1. GREBEFHEMEBAEA 50mL~60mL Z I, BMA 4mL I 1. 0g

B REHAELEREREHTINER.

2. MWEBWHRENSFBEEHLZ LEVER
WA RGHEE -l B LHBBERFEFE®
IR, AT ERN SV BRE 35mA~50mA FEERH
fE . H# 80min,

3. FEBAEALE RN AES MR LA BRNB
Bk, R RERE e R — 2 E, E R ¥
J= 7 8 R AT H R BE 4 1N T 5 O R S M

1. HBERE WM TFTHRSGEH HZB®RRE
FRRE.

5. MMRTEMEIEHARSTREBN BHE
1 (O;PHY, (CoCl AL & WIVITE . L 8= 9 . 3+ A
ZEEE IR IR L T AR .

6. BLEYWHERILE

LLZRE B A, BH 25ml B S WK E R
107 *mol « dm™* A7 W, U 2 Ho e 73K .

il KBr £ Al EBL& Y 092050 6 3% .

I, RWHERMLE
1. WA EE

Wome :

AW =W gum —Wumn
2. BEWRE BT R
{®,PHI,(CoClO R & ;
7R =

Wiw

W31 s
D HRBERE, @ 85 o a1

B



EF:
4. MEESYRIEFIIER, 915,
A nm, A nm

EM—

5. HEESYRA/CER AR ER TR FFiRHAES YR RHFEEA.
B % &

I BERTPHANEE, W RARECESRTHERR R
2. KA AL LS HEF & RKAEDPH,LCCLIR & 4.

BEHEMN

(1] G. Oldham, D.G. Tuck. J. Chem. Educ, 1982;59(420)
[2] W.]. Gearg. Coord. Chem. Reuv, 1971;‘7(81)
[3] G. Oldnam. Inorg. Nucl. Letter, 1980;16(469)

£k AEfFIHEAA S Na, WO, th & i85 &

—. RXEAM

. EESERN &0 —BERITE.
2. THIHETRAASYHBMSRIER.
3. A X St it B &9 Na, WO, B4R .

Z. B B

AL R ACE (B LA DA — ISR B AML 2 90 0040 40 TE 2 I 2 [5]
BH—E W R B A MER R R, EIM0A BT LU RRE WRERR Sk, HRMER
FRRKRREEREMT Y AN TR RRZ I 8AE — 89 L B (1169
PR & L2 1 E AR E R S PR IS RS R RIS
B

AL R B A AL R AR Na, WO R 0<a<1, HTRSIRAE. & 4.
B L T R TR WO, R RAA Y. Na, WO, il H 5y
P BN E R A P R B R A RIS S R o, BE 2. WS EHA
BB S RAEIR I T 40 10 5 B RIS 587 BLIF 0 5 o AT 508 36 i

WEHF R HERE Na, WO, = HMELTIAR . % - HLFET I 286, W
NS BOEFREN - EEH LT FEBFENBIE 6 EOHNLE. FHKL
BB A SRS R, BIE x A B Na, WO, S IRLH % 4 8 M .40 0.
B 2RI WO, 254 (B 4-1 a).a ERIRAE WO, %545, E i1 WO, /A K41 .
VN 6 5 403 B\ T KSR R TR N TR . RS MR 5 55— A4 BT 25 4145 1

9



6N ERTF AMEMNETFHERIABRFEIAEART. 3 0. 1<<x<<0. 35 Bt \Na, WO, 2§
HR s Sk B 4-1 b)), BB R R SR RS B BRI L Iy A R E A 10 R
BARSHMET METHELBRT 2 E. %4 0. 35<<x<<1 B ,Na, WO, 55+ 54 5 #9458k
FEH A 4-1 O ERESEM PR T S8 WO, P+ ZARAMEFH—H, X =1 650
Rt BAAEY NaWO,, HEH h EIERBAT 48 4-1d),

o
O-&-10
o

X— WO AW
®—w
® —Na
0—o0
B 4-1 Na, WO, ¥ @KLk
a. HEK WO; BEEH: b. WHGENFEE, . T HEHTEW,; d AENSHRT SN
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