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Introduction

Recent revj.evrs have been reported

on the anchoring and decomposition of metal

carbonyl on - v^arious supports for catalyst '

preparations r'z . The adsorption and subaequent

áecomposition of metal carbonyle can be

a s,ritable method of preparatlon for mctal

model catalystE with narro¡, particle size

dietributior¡s J . Tt¡ese catalystE Preaent
a remarkable lntereat in the Etudies of

the re lat ion betueen metal  part ic le s iz6a

and activlty or selectivity on supported

me ta l s .

On the other hand, carbon can be also

considered an advantageous support of catalysts

for  these studies,  because i ts  chemical

s impl ic i ty4 .

In thie PaPe. the results obtained

on a serie of iron catalysts supported on

an activ€' carbon and prepared from iron

pentacarbonyl are described. Thc metal particle

slzeE have been deternined from C0 chenisorption

at 373K, X-ray diffraction (XRD) and trana-

misEion electron microscopy (TEItl). The deeorp-

tion of CO fro¡n Felactlve-carbon hae bcen

etudied. These catalysts have b€cn tcated

in the CO hydrogenation reaction, to knor

the effect of particle Eizes on the catalytic

behavlour.

ExPerinental

Iron uas supported on activated carbon'

uhlch rraa prepared from olive EtoneE, under

CO2 f lou,  using a heat ing rate of  5K'

miñ-l , up to 1I23K; the final temperature

was held for  24h.  Some of  the character is t ics

of  th is carbon are:  S9¡1(N277K\ = tOg2 m2'g-1;

s ^  o  ( co r2?3K)=1O8  m? lE :1 ; - ash  (%)=  o .13 ;  pg re  vo -

I f f i¿ (m-ercury porosimetry )=o.33 cnr , {

The catalysts were prepared by adsorption

of  Fe(CO)- in a d iethyl  ether solut ione.  Dr ied

sa¡nples *e"t. reduced for' 12h in flowing

Hc at temperatures betveen 573 and 723K'

lion particle sizes have been determlned

by CO chemisorption at373K' XRD and TEü.

* Present addresE: Centre de Thermodynamique et

de Microcalor imetr ie du CNRS. l ¡ larsei l le .  France.

The desorPt ion and the react ion of

the CO chemisorbed was followed by measuring

the variation in pressure due to desorption

of CO from ^the sarnple ¡rhen the temperature

vag i,ncreaEedo .

The CO hydrogcnation was studied in

the experimental sygtem and ln ths conditions

previously descrlbedc .

Results and Discusaion

Metal diEpersions and iron particle

diameters deterrnined from CO chemisorption'

XRD and TEM are listed in Table 1. lrle .can
see that  metal l ic  d ispers ions are great ly

decreased when the reductj.on temPerature

increase.  In the average metal  part ic le

dianeters calculated from the different

techni,quea a common agreement iE obtained.

Then, the CO chemisorption at 373K can be

considered as a good technlque for the chara-c-

terization of iron carbon-eupported catalysts'.

In Table 1 the Tr values-temPeratures

at which the CO desorbed is dissociated

on the iron catalyatso - are shown. These

Tr values ¿¡re a qualitative indicati.on of

tñe reactlvity of cO on the metal surfacea.

Ue can observe that Tr decrease when increasing

the iron particle sizes. A similar behaviour

is observed 1n the speci f lc  act lv i t ies for

CO hydrogenation determined on theae catalysts
(Tabte 2) .  Therefore the speci f ic  act iv i ty

is Iarger for the catalysts in which CO

disaociat ion is  eaeier .  This behaviour could

be interpreted as an evidence about the

importance of CO disaociation as a previous

step in the CO hydrogenation reaction.

Little changes in selectivitY and

products distribution for CO hydrogenation

have been obtained on these iron/carbon

catalygts, uhen the metal dlspersior¡s are

changed. Then, ue can explain the differences

in catalytic activities as a conEequence

of the structural variations in the metal

particles produced by the dimlnution in

the i ron crystal l i te s izes.
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Catalyats and Temperatures at which Carbon Monoxide

Catalyst
Reduction Conditions

T. (K) t ( h  )

Diapersion

ColFea

Crystal l i te size d(nm)

CO Chernisorp? XRD IEM

Tr

( K )

4.A%Fe/C

12.2%Fe/C

573

623

673

723

L2

T2

t2

t2

488

47L

463

459

449

1

o . 8 1

o.46

o . 2 0

o . 3 8

r l  1 1

o . 7 5

o . 9

1 . 6

3 . 8

2 . O

6 . 8 R 1

2 . 7

1 . 3

2 . L

4 . 3

573

673

L2

L2

a.- From CO cherri.orption at 373K, asaurnlng co/Fe stoichiometry equar. to o.5

Tabre 2' Activlty and Products Distrlbutlon ln co Hydrogenatlon on carbon supported rron catalystsa

Specific Actlvityb

(s-I )*roa
*t"o Nco

Reduction

Catalyst Conditions

r ( K )  t ( h )

co
ConvcrEion

( r )

Hydrocarbon

Selectivi ty

( % )

olef insc Product  Distr ibut ion(%)

parafflne Ct C2 Cg Co CS

573 L2

4.4%Fe/C 6?3 L2

723 L2

Lz.:9;Íe/c 573

673

52

45

50

53

M

L2

L2

4 . I

9 . O

L 7 . O

7 . 2

1 6 . 6

1 . O

3 . 7

1 9 . 5

3 . 8

2 1 . 5

7 . 9

3 6 . 9

152.  5

2 2 . 3  0 . 9

1 5 0 . 7  L . 2

2 .4  47  24

3 . 1  4 7  2 5

L .4  50  20

60 19

57 19

L 7 8 4

1 3 1 1 6

1 8 7 5

L 2 6 3

1 9 4 1

a.-  React ion condi t iona:  p=101J(pq,H2ICO=3, T=523K.

b.- Aesuming that a co molecure defines tvo iron atoma on the surface.
c.- For hydrocarbons wj.th 2 and 3 carbon atoma.
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