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Fig.1 Normalized EX AFS associated with the K-edge cobalt of Cos(CO)1o(PPh)2
at 283K, with corresponding Fourier transform
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Fig.3 Normalized EX AFS associated with the K—edge Cobalt of Cos/SiOz at 239K,

with corresponding Fourier transform
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Table 1 The EXAFS Data Compared W1th anrachon Data
| Cocot | Co-—coé ] Co—Co
BRI IBIA)
i ‘ 1.777~1,824 1,928~1.959 2,608( 1)
dxffrachon of single crystal
EXAFSX%t(A)
1.88 2.08 2.55
EXAFS cxperimental data

* EXAFSSLGAE rpfe A 3 R B AL F A28y SRS hlano

Coordination number and the Lind of c¢oordinated atom in EXAFS experimental data are

the same as those in diffraction data. Cu,, CO, VIt REFEALA, b REFRES,
ln CO, aad COys t and b represent the terminal bosding and bridge bonding, resPectively
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Table 2 EXAFS Results on Co4/SiQ2 Catalysts
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£--E  1st shell

£/F 2nd shell
sample Co—COt Co—COb f Co—Co
R((A) | Nt | Rb(a) Nb | RCo)A | N(Co)
Co4(CO)10(PPh)2 188 | 2.0 2.0 1.0 | 2.55 ) 2.0
Co4/Si0>  (RI7HI)
1.84 1.91 2.04 2.50 2.56 1.54
(before reaction)
Co4/5i02, (RRE)
1.83 1.76 2.05 1.03 2.54 1.78
(after reaction)

» £\ BB E Co—PHEEN 2.34, PHFEMEN2H ﬁfuaﬁ%{%fﬁ
the optimum values in table 2 obtained by Co—P spacing 2.3A and coordination

number 2 of p atom

Fih, RFEREK, NZFRRELALEG ﬁ'bi%/j—ﬁ“_t/nn’ fi%ﬂ“jﬁitfn o
in table 2, R—bond length, N—coordination number, foot-note b—bridge bonding,
foot-note t—termigal bonding

2, IR#%R

Co,/Si0, WL AMEE A 4—B FrR, ERRERENHRA RIRad 5 fn 5 50 % itk i

(1973cm™, 1860cm™', ILE 1—AT I, HRHIBRIE Co,/SiO, HIFHIE W W H T8k X &

IFo Ak, BAIX AR ERELMEEIIE T Co./Si0,, 4RR T 1 4—C, 3# % Co.
(CO) o (PP, WIDSME LT HIE (B 4—D) pIHE M,

LI A—C, & 4—D A, RS IR I 2 2R 20 AN R R S A 4T SN B 1R
G RRE) 24em™ , HIRFITHR 3,

LLSME EIE BoREEFE Co, /Si0, 5H5#E Co, (CO) 1o (PPh), ELEE, A{UHRAE IR W i %
HRARS, WRESHERENEEZICE AR TRE, N TIiE X2 h T gl
ZRIDTSIO, FFTEG BAVSBINE T %Co, (CO), o (PPh), SEEKB AR VMBS S
MY SR % R F B 4—D, ,D; , Dy, 18 D 2 Co, (CO) 1, (PPH), $7EEE 3%,D,, D,, Ds
SRR Co, 5 SiO, LR 50%, 20%, 5% WM. ¥ Si0, & HE W KM, C04H’J
TR W L HTCEE, MERRIKIE COv Sim 3k COy B Z L BRI, 4 B
290,630, 0.596, 0.415, XWERY, BEHA SIO, SMOEHEREHEN—IF F ﬂ:s‘&
RE, ZLAMBMCIE BB R 20, Filti S m i e 2 e — D RR, FE LR
R, RSO S .

1 5 BJHl, 21Co4 (CO) 1o (PPh), 5Si0, B AR ILHINIMIR & I, IS



R BEIE 8 PO A B LT I EX AT STIIR BT 23

CRT T

|+ Y
y \Nf L
ol 3 _ D
, {fﬂ v R
v |
| \f;wlvw___,, ] L
20020 19 18 < 100cm " ! 17 x100em -

E4 A BERRILI IR B .Coa/SiO IR LT B C L L1SiO2 #EfECo4/Si02 3 BNHILT SN B ;5
D F71EC04(C0O) 10(PPh) 2 BT 4ME R D — D 1R S SI0 B ARG B HIATR SR BIR04ToME A, Hih
Coa/SiO2 (B &LL)D, H50%, D2720%, Dahi5%
Fig.4 A, IR spectrum of silica, B. IR specirum of Coa/SiOz without uncompensation,
C. IR spectrum is obtained with SiO2 compensating Co4/SiOz2y D . IR spectrum of
normal sample Cos(CO)1o(PPh)2; Di1—D3z IR spectra obtained by mizing normal
samples with SiOg in different ratios Coa/SiO2(w/w) D—50%, D2—20%, Da—5%

R3 C04(C0)10(PPh) 3B H BT IR LT SMR W B2 1K
Table 3 Changes of IR Absorbance before and after Supported
CO4(CO)10(PPh)2
Co04(CO)1o(PPh)A(SiO )
2034cm~t, 1980cm~! 1874cm™1
(510 wafer)
Cos/SiC(HEERH)
2008cm™t, 1980cm~! 1850cm™2
(direct wafer)
L - B 5 EBIIESS SO VB SHCO 5
Deo+ 0.6 . N
COs T8 6H(D) ZHERITRIR
o ’ TFig 5, Limit of extinction ratio of CO, and
e COt under mizing CO«CO)10(PPh)z with SiOs
0.3
0.2
0.1
) Ty 20 30 a0 50 4wy

HNMEZ 1 Deop/Deoe RE[EEMIT 0,65, BiiSH (ER) H10% BN 0.5 EF. HH
A 4—C BF, FELFEBIN Co,/Si0, AILTsMEH, Dcop/Deor 2535 1.2, TBATFH R B
ERHERE 0.5, tWEBBENTHRE, Ml kimERNN, BRRTREZEIEER B
B R e T i B 48 M IR AR IR B 1 77 T o s, IR B B ¥, 2L Co, (CO) 5,

(PPh), B R TR 1 Je1LE%, RN I8 I })-g =2.4, IEFRURENE B 1




24 7& JFJL { [’ % 1986 ®

E¢W@Mﬂﬁ%ﬁ&No~20m NCo(COhngh)41N5~L WcoJem>&ﬂﬁﬂﬁ&fﬁ
BREWME] 2.5 £, X5 B ONEEERIEYTSE £—F, BT LUK Si0, LAERK XK
BRI LA LA e S R Ty A TR R 2, B TFRAERNM:

Co, (CO) 4 (4iy —~CO) 4 (14 — PPh), 5 Co, (CO) 5 (PPh),,

o ®

mER { DPCL, +Co, (COY, Mo, (COY, (s ~ COY, (s —PPhY, Bl 6 0 P B

M, F—8ETHRPE— MR, (baakdiii E%E8R 2,
THRARRER (4) %50 Co, /5i0,, B—HEFHBEMAREE, LRk h
PO Tk s 4 mﬁwwﬁ(A)W&mﬁ:

<< §r-te 4 c‘(’rCL)
A _,,_(/.(O{J\ 2
E’J +CO €O, = SN p (\‘}/’}\ y> </ Y e
- ’,j oc C():C() = E
PCI, AN
Cu

KT IR IR A S AL O, TCIB MR R A Si0, EWIRER K
A LR,

»dx,\C!“J?UL/F,“ﬁ PR EXAVS BARTT O RE T X AT RN, AET RN
BIK L URZC IR (L L s 2 0 i (e R g R 1 B 70 B R A g R T ] 2 4 Y
JCURRIERTE, RUHAEHE X Sk A48 Bl LUOF IR TR,

2 % x #B

[1] Via,G.H,, Sinfelt, I.H., Lytle,F.W., EXAFS Spectroscopy, Plenum,
New York, p,159 (1981) .,

[2] Joyner, R,W,, EXAFS for Inorganic System Proceedings of the Study
Weekend, p.65, 28—2% March, (1981),

3] Joyaer,R,W,,Characterisation of Catalysts John Wiley and Sons Ltd.
p.237, 1980

(4] Lytle, F.W, ,Synchrotron Radiation Research,Edited by H. Winick and
S. Doniach, Plenum Press, New York. p401—424, 1980,

(5] Bkocht, 5270 ¢EXAFSHAF AT ELEERY

(6] Ryan, R,C,, Dall, L,F. J. Amer,Chem, Soc, 97, 6904.

{73 Wang Yuwapu, Zhang Shumei, et. al. to be published.

(8] ¥ i, fhgziesds, MRk, 5(4), 347, (1984),

(92 ®JpdfF, whiEss, Ml (EXATS BURATRBR &), E R 2B s T 4.



BRI SR RN EXAFSRIRBITT 25

EXAFS AND IR STUDY ON CATALYST OF TETRANUCLEAR
COBALT SUPPORTED CN SILICA

Yin Yuangi Kou Yuan
(Lanzhou Institute of Chemical Physics; Acodemia Sinicay Lanzhou)
Lu Kunquan Zhao Yaging Chang Longecun

(Institute of Physics; Academia Sinica, Beijing)

In this paper the transmission EXAFS and IR study for tetranuclear cobalt
cluster Co, (CO),, (PPh), and its supported cluster on silica Co,/SiO, before
and after olefin hydroformylation is reported, The structural parameter
such as the atom kinds surrounding cobalt, the coordination numbers(N) and
the radial distances (R) between the cobalt and its neighbouring atoms have
been determined, and the relation between catalytic activity and structure has
been discussed,

It may be concluded that; the bridging carbonyl numbers increases from
2 to 4 as Co,(CO),, (PPh), changes to Co,/Si0,, but the framework structure
and the terminal carbonyl coordination number of the tetranuclear cobalt
cluster are the same as the results of Co, (CO),, (PPh),.

Keywords EXAFS supported catalyst IR structure carbonyl



