|

ARL L. MUETTERTIES 34
i Mo& B

2T %

“ % & M @




T o & K
%+ %

(3) EARL L. MUETTERTIES %3

KMESE F
B X B

4 4 & K o»

AN ALV

TS A N DN NN




B EE T

AHREMEEMFRALATH ENSRREEEALAB/BOEN
HFECHETHBFLN, AT EANRRREMARNER, BUETAET
ENBE. ABHNATSNMLEHHERERTE,HFAH(DEEN L
U (DWLEHRNCOE B WLy, EERARZW, HERnEk
ARERTEETREENAF ST EERIEZE, XBRT SRy
WHERRRFETIES. ZBETHE AT TEEENSE %Y, BTEY
REMFRATLRENF NEFER LS.

Editor-in-Chief Earl L. Muetterties

INORGANIC SYNTHESES Vol. X
McGraw-Hill Book Company,Inc.
New York, London
1967

T Nl & B
%t %

(3£} Earl L. Muectterties £
kKM ESE B
B X B
*

A 4 2 B & H K
LHBHEITAAH 137 5

& @4 %o el ETRI
FEBEILREIN KT SHFERESE

x

19774 1L A8 —~ W JFA 2 850x 1168 1/32
1977 46 11 B B —2XEDE Engk <5
BV g : 0001—6,860 8 1 128,000
Zi—$58 113031 - 598
ARtHBS 875 - 13—4

Ef#: 0.64 T




F OE B I

BRAATHELE LT Fhh A NES, RITAERCIN
EERNXEMS, BRETHBESNEHES R HI— T 1F 5K
B, HERENETAESETETS%E. BRESHREHNaRS
EER LSRR, HHE FERTERBITHRENES, B H
TRNELEPRERMNBONRE LSRN, RAgASE
KA RS, BRI —IAXNERIE, BENRERAK
R, IR EIA S, f AR ESN R, E IR, A
AUF ERIEE R RRE B C AR RIS b, Al
TR, B A, BHrElE, B,

WEEECENSBONAREZ ZRTHR APRLEN AKRM
B RA R, AL ZHEIUF NIE Tk, AeaFEs8 1
fLeBE R, 4 FAeB(EERIE B ONMASY JIHFRE
R RERNIMESHRE VETRA. ¥ WO LEYE=F.
e AR ERLL B U AR B RE E THLER B RERES.

S AL FTENELBERELEROKHEL. SER.SF
BB ERE BREZ,FEE, REXFRE dREXRAEHR
BIRRIRE L.

BT RENKEHR, X BHHELEFERDRR, FEIR
BEMEAABN, 8 TLIERI R HALPEHEIE, LUBEEF A it
BE.

d2861




| x®

¥—% £EAED

o B R (TV)ereceerarioriiiiiiiisiiiieiiisiiicisaraniieitsniic e 1
. ﬂ(ﬁil&%)é%(]v)&%ﬁ] ................................................ 6

- MR-, -2 AL - o mENN (ZRRE)-1L,2-C 2R E
FTEE LR BI S BEE A --vvvverrereeeseessemmsnneniniissineninas seasnesenes 7
A. mﬁ_l’z_:ig_],z_a:@ﬁﬁﬁ ................................................ 10

B. MOER-1,2-ZRE-1,2-C R E A & BERMRB A, IMSCACN).*
................................................................................................ 12

C. MOBR-1,2-Z@E-1,2-Z R EA S BRRESY, MSC(CN)]'"
................................................................................................ 13
D. WIHR-1,2-R(ZHAE)-1,2-ZZREI A QBB RY woreeveerrsees 16
E. Z[R-1,2-R(EZBFE)-1,2-ZHEI G RBBAY seeererriseers 19
LB (ID) BIERRIZE A oo eorreereee et 23
A KR (I EEBGTKAH -ooveeessoremsmminsrsriinetset sttt e e 24
B. ZE (B SR (JT) srnreerrrercroomennmentenioininiietiis s ssstarnensansaas 28
C. LR (1) BUMLIRSEEE reevrereermrrreremsssrinsnrsiisrsriiectesstensssaaranas 28
D. BEESORIIE)SE (T1) erercaramioninionmomesmsiciasiasesesenise 30
% ([u) m%(ﬁ&)%é% ................................................... 32
A FUESRESEE (JII)  coereeorerernnemimnietiesieonnssinet e tnssentsiis canes 33
B. g,ﬂ:s(a:ﬁ)é% (II[)  seesemesermscenmecsnucnensenensareunsenrncnnaneartisssces 35
C. Sit=(RZKR)AH (€11 9 TR RRRAGOLLLELRELE 36
. EENB RSN =(0-CEZRABBIED BAY e 38
A. Z(O-ZEZHRABBRE)AR (I) [Z(ZEXRFRE)AR (D] - 38
B. Z(O-ZE_HABRE)SE () [Z(CEEFERE)ISHEWD] - 40
C. Z(O-ZEZHRRBEE)ISH (D) [Z(THERFERE)IAHMD)] - 4
- I A B R 45
C OB (V) (PEE—EALER) oemvmerrer et st 49

o il o



9. IRALER(UIY(FLIBALTER) «ovevrerrevrrmnnorermnisereenireerererirenseerensans 52
10. 127K BBRBEH#a%E (1) [4%5 (1) FFL] reemrerrrireremememnminraiiaans 55
11. RER-ZEPI(HBE) A 4E (D) FIER veerrmremieiiiiie e eeeeievrriens 57
12, —RZE(ZRERE)BEE (1) crvevvnmeerrmmreien et e eeeene s 60
A, —FZU(EEREB)EEE (ID] oreerrrerenmrerrrrremrensese cosreseresecessersens 60
B. —IRE(ZFEBOSEE (I) seeecererotrmortnrecmmtoniiernnionssteieessisrreean 62
13, —F=(EIEE) BHT (IV) crrrerrerrminisicteeeroreeesnnunennneneeenins sensnnens 64
T4, B(2,4- RO BB (TEERTRERLL) coooererreerrmarrnnsrninnnne 67
15, BEALSE (I1) covenvmniimiiiii it et e e se s reeee e e enes 69
£IE WED
16. BREGRABE T cocevrrrereniccctetiiiiiriiirii it e ss e e ceneenanase s sn e 72
2 S 0 RN 73
- J0E - R U 76
C. BaH |77 ceereretmintuiiiiiiitiiiiianetiiereticesenistsionirteessenssesocrerasacassasansan 78
17. =+ BB RS & PRI & R AT DI -eveereereeeeenn 81
A 1 2-ZBHR-B -+ 0% (12) (BRBIEL) +eerseoseererarerrrnrrnsnseencnnes 84
B. 1-JHHE-1,2- “BRR-BH-+ 55 (12) [(RBEIBFIE] - veeeerer 88
C. 1-R#-1,2- " BR-Ek-+Hs (2) (B EBREE) wrreseerenerroorencns 92
Do 1,2-ZH&-1,2-ZBAR-B -+ Bk (12) (SR EBIRLL) v evsereems 93
E. 1,2-ZH&-[3]-1,2- 28R+ 8-+ —WEiE (1 -) BT [B,C:H,, -
(CH, ), 7] rerrnsrerenttnticmienitietiosncotiesssnsssanscnsrasenessssnsssmennencs senssans 95
B R{[B3]-1,2- 2B R+ —E+—WRE}2% A A -)E Fior{[3]-1,
-TBRA—E-H—BREIEH (1D (1-) BF [(#-B,C,H,, ),Fe]-
FAL(r-ByCH  ),CO] = rervermrrvsceireiosninernneeienneieincssssisrecnssnenenens 98
18. PUSAL TR --covevrererrenratamenmimieininioteiticiiracncnecnsensseranes eeraces 104
19, —ETEZFRBEIE coorrererrrmnmiiiiiiie e sreessees seeennes 110
$=% BVELEY
BA, B ccrrrrerrritiiriiie ettt ettt eeee e s e a st e enenen e nas 113
20, AL 2,2 HE TSR cvverrrteereerern e 113
21. £BRNAESBENEIETIWEEFTEY crovrerrrrrriiiriirceenene 115
A. S IE ) cveoremrerenrunsnsmsunmnutenesinecrensserisnrese senersssensess sosoneen 116



B, SIS ~oveerecceonnrmcrsrrrarsarssssossscesorasssssnnssncnesnnssmonns 118
C.o (CZEBE)SHIEGEL reerrerectvsrsrecmruinrcssscascssernserinmeneerensermsssssanns 120
D. BB, B"-= S R AR (2,4,6- ZFRNTEEATR) e ereroneeererensrecnas 122
E. BRZAIKIR sevreettstoretsutammmecneanetnmnrniieinocsctarnrrenraeesnesnonssoesnnncensonns 124
B3 #x-N,N',N", N~ (U3 T %-B,B’, B”, B~ PU S R /\ S VU Z PG P ER -+~ 127
3B. u ........................................................................... 129
22, mﬁm:ﬁﬁ%ﬁ:aﬁw ................................................ 129
A. (:Eﬁﬁﬁ):iﬁﬁ .................................................................. 130
B. (ZHEE) THIATEE seevesrrssistnicmnmenntrurirceniceisrairencnncesssrassenssnansen 132
Co B TR ceerecreressntnsiintriennineritsissticiriietenreeconsesransrnsssosevonnns 134
23 @ﬂﬁiﬁ%% .................................................................. 138
O - TP 140
24. B EIREL)IE  crvrceetmiiniiesaniiiiminieiciiiieetieconenrnee s senesena 140
BEJE  reeettrentntetturiettotiottetetttitisesnteienraneeannnenrncasesorersssasasrensasson 144
A= I T 145
LR FET] voeneens et eenai ittt siiaa e ratierens berane 148
s v @



E—E 2BEtEY

1. 8 1¢ & (V)

Ti + 2, — Til,

#®iA: R. New Lowry"” f1 Rosert C. Fay"’
B A B. L. Cuamperranp®

RS VORTEL R TF S R O7 Bk il 4. |iREEE: &B%
IS R S R R AR R B2 S ek (V) RIBULEE
(MDY B B fAtsk (V) RERNBUR SRR S, FEB
fRESIREET , BAL gk (TV) & i SRR B 7E 18] 38 w9 PO AL R o | 22
HEE PR AL LS RER S, TR Ak S
EXRNBEER". BAARE, WRAREEAKAVDTF]
BEeRE%, HEERRMAB R 2" 2l e Rk miE
R, HefEsE TEERGAS. BT ROB/ACSERZRS M
Z kAR EMEE OVIRB R FIR B SRAV)', 720 K 7E
FBRPTE —25° NEDSBIBRE PETLLE £ R/ HF
f9 BB

AR SR ER B TT TR R B B IR AE 400—425° (I EEILE R
R, RAXFITEAWTFILEES: (1) XPGHEERURREA
TR =30 B T A A Er &, (O BEFE. 1%
BEFANTRIE, LR —E NG AT AR AT,

1) Department of Chemistry, Cornell University, Ithaca, N. Y.
2) Central Research Department, E. I. du Pont de Nemours & Company,
" Wilmington, Del.
3) &FE4FAERE 3% MRELROEELRPORE (24 /M) ERIBLE
(V) A= H U 30—50%.

e« 1 o



(3D BB MR, BB X BIER I T & BBV R
H— R ERAR. P R E R A e T SIS TR
Pr B QDI B DM, 48 W, & (DM 4 W, i
(VYU GE(IVYL (VI g5 (V)P $ (V). & (1)),
HLAME, EVIP (VI D, D g (Ve
FEPTRN o ABSR LY BB T RN A THEY S
e BRIy,

® F F &

REFWE 1 BAFR. 2L 2R E O H R ERM
TEERRENHEER. AEBERERABBE ZHEEAN 256 X
(0.0534 WIRT) 99 + % /4, MABBENKESR N 8 HX.
BEIE ROk B (EE AL B B RS THES L BuRE, &
EREEAEEREEORN. ¥BEMAEEHERR, £F—F
TFROZSKSFEMGE LEEmREMREN, BEXP 1R BEMN
PE| 400—425°. BEEBLERMEBRGELHEE Linde 4-A 5
FiE(EBRN 1/16 1) (TFHEE (30Xx45 EH) kT TR,

; AT
TREONY A
T 5.

NN

BEHBER

FLE HERCKROVIEIE

O BAMHBEEEEMNMERZFEFHARAT o R# 1 V), Hi EH
80%[301.

e« 2 o




MWIKE] 400—425° I, ZEBE L FEA 27.10 3 (0.1068 34>
TP CE., SFRASHE, FRAMRREMEEHMRED K 10
BORMEZ., BEZER=BEEREY 1 BfrmniE L, 3
REXP UFRE 80° FREZENNEEBHNERAELEAR
NX B,

LB 2IU Cﬁ""ﬂ’ﬁ—“tﬂ%ﬁ (10—12 /i), FRGEHIE
ARSHAUERNEZR. & BRI, ERASHENRE
A—RE R AT ML ¥ B B EAR KR 52 kY%K (0.23 38) Y
HHE (lEiEIﬁ M“‘ﬂJHXtHﬂiJiEZmBﬁ%ﬂ:ﬁﬁ/J\iL\n%

‘%M*HA *’é‘i&iﬁ&tﬁﬁ#fﬁ B %Gﬁﬁfﬁ%ﬁﬁ, 1“*4’%1{ BEH
R T — MR RIIR, A A 1 BFTUR, i— R4 R
EEE CEF, RE VR AETE CEERLX.

A TR Y, K A BN BERSHFT, B —HTHRHEE
EHEBER, RAEEAEN BEEFAER KEFEHT YR
CHERE 2 A nEREIBEL. RARSEMBHEIRLERE —
HEBREZ . BB ZRREREY 1.5 BEX, $EXF 1 Nk
B 80°, IERS L INAZF] 130—140°, LFPLRERITHEIEE
HIBb sk V) BEEIT T ¢ (12—16 /M), LB ™Y# B
EhERBERPRBGES R, FENRBENE A EMEE
MERHER., ECEPUHT—REETUZMEATTE (0.04
—0.06 7)) RERWOKE. MRF/EMNIE, ALIHEB EHEBE
BRI R SE R — P RI1R A, X0 ot (= 1T T 5 =t

1L Ex
Na 1 I 1~4 2 i}
2 R e
B )
-~ A JE 81!
R R
EHAES

WA Til

B 2H



BHE,BARS K CERT, HRFFBERE. B—R
EFRASHESTENEENTREAN B EEEER, H48d
BERZESBYWEX RN, AEHXERTRAOMFER
Fk, REASRIGTHE, WMERSMIERSFEHERABE.
¥ BEMNE A EOEELIFITZE, MaTRT s = mE 2GR
. FBESRFITAZETIERREERNXANEE. BIFELE
ZRIR R EAT R SE, Bt AVIRI=E% 25.0 &
GREBS IR TS, 7= 3800 93% , IRHEHT MK BT
WX 84%), AT 4K Til 718 Ti, 8.625 I, 91.38, MHTEESE:
Ti, 8.61; I, 91.28,

3 R

BULSRAV)R—F A ORI IEENRRE A | A150°1,
E—RKSETE377.2° B MAS#. B1E 160—370° XA
HRRERTADTHRAR,

log p (BEKFHE) = —(3.054/T) + 7.577
HEHRK 1398 TF/345 T4 IhBEASE 100 R1125° [@) &k —Fb
HEE. BREEEH RN, EEEEN T5-P3, EMETER
S8 8T BIBEE a0 76 125° I 2 12.21 3P, ZEZ RN %
12.00 325, (RIREE RE RN R,

Buibsk (IV) BIEEREBMN, BEMLEKTE RESBER,
CEESTEE, ATERETARER. ShEE. w2
B ERCAERR 2:1 inéaY. CRSEEREEFER, ERE
ERAMLSAAVIT, XA B AR B LB £ (V)
MR AERDEESM R . BLE OV) B TAMEET, &
R RAER PIESETERBRN RS, E8RTET
W 4 Bk B AR L ek (1D Rk ek (0D R K =4
BfL gk (T,



[1]

4]

[5]
(6]
(7]
(8]

[9]
[10]
[11]
[12]

[13]
[14]
[15]

{16]
(17]
[18]

(19]
[20]
r21]

(22]
(23]
f24]
[25]

[26]
[27]

[28]
(29]

g £ X R

R. Weber, Pogg. Ann., 120, 291 (1863); cf. J. W. Mellor, ‘A Com-
prehensive Treatise on Inorganic and Theoretical Chemistry’’, vol.
7, p. 89, Longmans, Green and Co., Ine., New York, 1927,

H. Moissan, Compt. Rend., 120, 290 (1895).

J. M. Blocher, Jr. and I. E. Campbell, J. Am. Chem. Soc., 69, 2100
(1947).

A, C, Loonam, U. 8. patent 2,519,385 (Aug. 22, 1950); cf. C. 4.,
45, 316a (1951).

M. Chaignean, Bull. Soc. Chim. France, 1957, 886.

P. Hautefeuille, ibid., [2], 7, 201 (1867).

G. W. A, Fowles and D. Nicholls, J. Chem, Soc., 1959, 990.

G. Vaughn and E, Catterall, British patent 945,766 (Jan. 8, 1964);
ef. C. 4., 60, 8932b (1964).

W. B. Blumenthal and H. Smith, Ind. Eng. Chem., 42, 249 (1950).
J. D. Fast, Rec, Trav. Chim., 58, 174 (1939).

K. H. Gayer and G, Tennenhouse, Can. J. Chem., 37, 1373 (1959).
M. L. Nielsen, U. 8. patent 2,904,397 (Sept. 15, 1959); ef. C. 4.,
54, 6062e (1960). 9Cen
G. B. Wood and A. Brenner, J. Electrochem. Soc., 104, 29 (1957).
W. Biltz and G. F. Hiittig, Z. Anorg. Allgem. Chem., 119, 115 (1921).
G. W. Watt and J. L. Hall, Inorganic Syntheses, 4, 117 (1953). Hi%
A<EHA B>, BI04, B2 WKL, 105 (1962),

W. Klemm and W. Tilk, Z. Anorg. Allgem. Chem., 207, 161 (1932).
T. Moeller, J. Am. Chem. Soc., 64, 953 (1942).

F. B. Litton and H. C. Andersen, J. Electrochem. Soc., 101, 287
(1954).

L. M. Dennis and F. E. Hance, J. dm. Chem. Soc., 44, 2854 (1922).
F. F. PFitzgerald, ibid., 29, 1693 (1907).

K. C. Eberly, Inorganic Syntheses, T, 52 (1963). HiZA«TEHAR>F
L%, B R, 41, (1974),

W. A. Baker, Jr. and A. R. Janus, J. Inorg. Nucl. Chem., 26, 2087
(1964).

D. E. Seaife and A. W. Wylie, J. Chem. Soc., 1964, 5450.

A. Morette, Compt. Rend., 270, 1218 (1938).

J. D. Corbett and P. X. Seabsugh, J. Inorg. Nucl. Chem., 6, 207
(1958).

R. F. Rolsten, J. 4m. Chem. Soc., 80, 2952 (1958).

N. W. Gregory and L. L. Handy: Inorganic Syntheses, 5, 128 (1957).
HREACENS K2, £ 1%, FIE R, 113 (1963).

M. Guichard: Compt. Rend., 145, 807 (1907).

G. B. Argue and J. J. Banewicz, J. Inorg. Nucl. Chem., 25, 923

¢« 5



(1963).

[30] T. J. Pinnavaia and R. C. Fay, unpublished results.

[31] R. F. Rolsten and H. H. Sisler, J. Am. Chem. Soc., 79, 5891 (1957).

[32] O. Hassel and H. Kringstad, Z. Physik. Chem. (Leipaig), B15, 274
(1932).

[33] H.J. Emeléus and G. 8. Rao, J. Chem. Soc., 1958, 4245,

[34] M. F. Lappert, ibid., 1962, 542.

[35] R. T. Cowdell, G. W. A. Fowles, and R. A. Walton, J. Less-Common
Metals, 5, 386 (1963).

2. W (B=CBE) 4% (IV) B

ZZJ‘OC12 * SHzo + 4N<CH2COZH)3 + 4K2C03 —
2K,ZrIN{CH,CO,);]; + 4CO, + 4KCl + 22H,0

#fE A E. M. Larsen? 1 A. C. Apams”
BB A: Joun P. FackLer. Jr¥?

MR 2B S EAVIE T2 Intorre 1 Martelll) H4
BRI, BT FERBIER SHEENENE=ST
EP R IR TSR . B E AR AT LUGEIEA S A,

®F F &

[ 7.64 7 €0.04 354 T) A=ZERM75 I KBS RIIKE
thg B A 8.30 I (0.06 AT OEKBERW, HEABRES,
W HBEHNE 6.44 ® (0.2 RATFINKEHAAELEET 715 2
KBS, RS ERMERNB I E X TEB R
T. BBRRRERABLEREIERT Bk, BEHIERRAN
15 27t ZERBPREZERBAIRIEHT. HHEoaT

B4R, MERELEGERE 25 B KPHER A LRER
EE, HEBRERSE K, BREALCBRARELKRERS LES
T, ETFRIBDSETESHR. BORNSHEREK

1) The University of Wisconsin, Madison, Wis.
2) Case Institute of Technology, Cleveland, Ohio,

¢ 6 o




H, HIA—EEBRREREREHHEET. DRRES
EEEET, WEBKESSR. BENFEH 23—43 51 (22—
42%). ﬁj*}j‘ {& K,Zr[N(CH,CO,)sl, HH: K, 14.3; Zr, 16.7;
STER. K, 14.3; Zr, 16.7,

k3 i
AEBREBHIN (AZCBRE) &4 (V) BREFRR/MIAH
Mgk, R, nREELRIEPEREERELN, MESERK
AFRESNAE]SRE". EUHRYMEES d, RIE=CRE
BRIl fEs e 19+ ZE AR HEZ o Fn gk rE ES Ar.

g F X W

[1] B. I. Intorre and A. E. Martell, J. Am. Chem. Soc., 82, 358 (1960).

[2] J. L. Hoard and J. V. Silverton, Inorg. Chem., 2, 235 (1963).

[3] J. L. Hoard, E. Willstadter, and J. V. Silverton, J. Am. Chem, Soc.,
B7. 1610 (1965).

3. MIE=-1, 2- 2R/ E-1, 2-Z AN
(ZEFE)1,2-Z_HEFTEERNEBESH
g#EA: A. Davison® # R. H. HoLm®
g A: R. E. Benson®> f1 W. MauLer®

HMBRA [MSCR,]* fl [MSCR,]* B9 FPE AL /<AS
ek S B Hl & TORRLRD T, X e R S 5 R T ATHRARY

1) gﬁ)\*ﬁ%ﬁ%%ﬁﬁ Hoard %AER%&H‘J Kzzf[N(CHzCOz)3]1 - H,O 1y
RARERN. TEZRNBRERE PO, FES TR 24 ARG —#E
R FIRNYIR. 5_}@“1—' #K,ZrCy H; 00N, & C, 26.40; H, 2.20, 4
FiE®: C,26.2; H, 2.6,

¢) Massachusetts Institute of Technology, Cambridge, Mass.

3) Harvard. University, Cambridge, Mass; present address: Massa-
chusetts Institute of Technology, Cambridge, Mass.

4) Central Research Department, B. I. du Pont de Nemours & Company,
Wilmington, Del.



/W HEBBOH 11 ¢ ] WX SN X TG R L ST RS s H Q

o[*H’0/50] ot—1— ["H*0/10] o= [FH’D/ Al
emnmoO\ﬂﬂﬂ 0f~1%—2 Hmmov\kﬁ o= = [*H 0O\eu\’ﬁ_ 0 =1~z 1&0\.—0”_ -1y TmU\\r.._
a_..nm.nu\owm.._ o' =1t [F1D/ Mm] 0t—1—2 Hnmo\ozh_ —1¢~gf—g _”ZU\."O.._ -1 —zf—¢ _”ZO\\K._
2 ¥ M O ie} A
WS [TOSH] T
/W] KERGES R (21— ‘O MX S SNX TG RYUGTERLSMHHH (1
(10*HO0O
“*HO = X)
~IX*H*0-4/1N]
o[*H*D/IN]
0" =1~z mE\-Zu
[ A Hn:O\.-& 0f—1f—g —.nEU\uZH
o=z [*H*0/1d] o*-1-r [*H’0/Pd] o=t [*H*D/IN] - [NDO/u¥]
-~ [ND/nv] ot ==z [F1D /1) a—r— [240/pd] o'=1t—=z [FID/IN] o'~ ~2[*4D/00] o= [£4D/34]
-14=¢[NO/nD] - [NO/1d] e—r—: [ND/Pd] -1~ [NO/IN] -v—:[ND/0D] - [ND/24]
ny‘n) Y] Pd IN qyg‘oD sd

CESH [TTOSW] T




M R AT REARB IR TERFEY, XEREY
BRIIAEENLERITER, FE2EEHERMAMRNEESY R
WA B Bl TR RNV T S AR RE S, X 5N ML
SRR EXRERSETH. XETLERS AT 4
BRI 2 &Y, BITERA—TRTFEBRIIMIR RS,
ERATXMARTR IR =ZARANERT]. 81 ZME 2 E 7]
ATERFUEOIFNEAYREEYRY], CII8¥s 8 H kT
NEEEBE AL FNEMIEAEIINEE.

XER SN SRAFTENN & FER R ARk
BT FROR S 533X S48 S 4 Bl £ 9 B0 el - OB O AR 1 2 i e fr
MREMAE SRS L. XFE0E KR SR U, X B e A SARdE AR
RALE YA, HELEERrNmmP R B, E3 2 hAHT
STREREXRRN SR fr, 1 ERE 2 RAFFIHAES
BEYRITFL QALETME X RE e, 22 TR
YR ALE R, W T A E MM =« RSP R, S RE B ST
MEERRAENAEERX, X THEY [IMSCRI* Mz, ¥
R = H, J5%# >CH,>CF,>CN iR i K s X 48 &% [MS,CR(]*

S, % R = CH,>CF,>CN RIFMYA. o, BFTLUMEN T

F3ER LEBEEPHESDIRENIRBAL

R i *f Eip, RV
H (Ni)!™ = (Ni)'~ + e -0.92
C.H, (Ni)'~ = (Ni)"" + e~ -0.74
CF, (Ni)'= = (Ni)'" + e~ ~-0.12
H (Ni)'= = (Ni)’ + e~ 0.09
C,H. (N~ = (Ni)" + e 0.22
CN (Ni)!- = (Ni)'" + ¢~ 0.23
CF, (Mo)*~ = (Mo)'~ + e~ 0.36
CF, (Mo)!~ = (Mo)® + e~ 0.95
CF, (Ni)'==(Ni)' 4 e -1.00

1) xEemrRESR TR —XHDHAREN TR NaCl s K & &HRE
RS, % T R = HBEEAYNRIERE XK (B, FEHEREXES
ZFacmk (5] 1 (5.

e 9 o



LA ERZEHNFES: (1) B asE EIET ~0 R, &
ARRBEREPEHHEESSENA MENBARET ~0 (RA9,
HAERM=SEARBEN. (2) BYWEAEET ~+0.20
IREY, FHECRIXT SRR 18 7 dnis K R K A9E B fE R A RUE
B s T B R B B R 4B T —0.12—+0.20 (R TR NI, AL RIET4E
BORB SRR, (3) BN EART ~0.12 RIHFAL
BB R R R E R PR R R, (4) X AR ET
~0.40 REZRBERBFEN. &5, TUBEBRER, &5
PRAANEEHR [MSC(CF,)s] fl [NiSC(CF,),] & RIRK
BHTFEMARN, mEERR ENEEATER KT ENASH
R HEEARRE. TROSREBIEX XA — &5 AR
BT HIE.

Al AL 2-— /-1, 2- L B ER A

NaCN + CS, 4+ 3HCON(CH,), —> NCCS,Na + 3HCON(CHL,),
2NCCS,Na - 3HCON(CH,), —>
N1,5,C;(CN), + 6HCON(CH,), + 25

THENAKIE Bihr R Schleitzer™ R EEE HFYF R HE
R, /BT — BBk, HEERNE, XTMAKBEPSEME
SEEAKBHICR, XFEE BN AIRE A FEP R
&, o B8 T /LA hAGR R EALR FB T thoR A, FEX 85
‘AN AL KRN ER S FEERAL.

B F F &

TREGBIERE—EENEPHTH. ¥hATROE/ILH
(29.4 3%, 0.60 3E4rT-) R 180 B —H % HigEE (DMF) H#E—
R F=ZFora 0BRSS, ERFRR RS — X0 R &
g, —HiRRI RS E B A R ERR Hirshberg Bk

1) BYmAORE MR R b T SR R e 3,

e 10 =«




