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OBJECTIVES. A

*Evaluation of bimetallic catalysts xwt%Re-2wt%Pd/TiO, in
the aqueous phase catalytic hydrogenation of SUC

sInfluence of preparation mode on activity of catalysts and
\selectivity to BDO
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PREPARATION OF CATALYSTS
Support TIO, DT51 (Sge1=90 m?/g)

Deposition-precipitation using K,PdCIl, and KOH
Reduction by H, at 300°C-3h
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Monometallic catalyst
2wWt1%Pd/TiO,

CH-OH + butyric acid, butanaol,
HOOC\/\COOH E(}sO HOHZC/\/ 2 \ ; propionic acid, propanol...
sSUC GBL BDO THE CH, ethane, propane ...
y—butyrolactone 1,4-butanediol
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HYDROGENATION

Imetallic catalyst xwt%Re-2wt%Pd/TiO
Aqueous solution NH,ReQO,
using the monometallic catalyst

Successive Catalytic reduction

impregnation (SI) (CR)

e Surface redox reaction:
nH_,.-(Pd,) + Re’* -> Re’"-
(Pd,) + (7-n)H*

e Impregnation

« Evaporation and drying precursgrsaltior

 Activation by H, at
450°C-3h

\\ 3.4%Re-Pd-SI

» Activation by H, at 450°C- 160°C, 1h.

3h
0.8 or 1.9 %Re-Pd-CR

In-situ treatment

(liquid phase deposition)

* In the reactor, addition of

 Activation by H, at 150 batr,
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CR method (~1%Re) < LD (~2%Re) < SI (~4%Re)
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CHARACTERIZATIONS

(

Re deposition onto Pd particles

Temperature (°)

300

"CONCLUSIONS

To obtain an optimum selectivity to BDO.:
the Sl method required a high amount of Re (3-4wt.%),
the CR and LD methods required lower loadings (0.6-0.9wt.% and 2wt
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Best selectivity to BDO = 90%
at total conversion

In the presence of 3.4%Re-2%Pd/TiO,-SI

%, respectively).

/

<

/

Dispersion \ TPR (PS
Cyclohexane dehydrogenation (CD) O, 300°C, N, at room temperature (RT),
- " N 2 : - 2.6%Re-Pd-S| 2.6%Re-Pd-CR
= Structure insensitive (Re inactive) TPR under 1%H,/Ar from RT until 700°C 2.6%ReO,NH,-Pd-S| D7 D70
s00c | 2%RelTiO, \ v J
Vi o 2%Pd/TiO Re™
veta o (molniging o e (Re** + Res* + Re™)
0 N0 pq Pd reduction Re reduction l ! !
2%Pd 27 2.9 0
i atRT 22910 351°C In-situ reduction in XPS cell at 450°C under H, during 3h
0.8%Re-2%Pd-CR 10 2.2
1.9%Re-2%Pd-CR 8 2.0 | | |
Temperature (°) o w
3.4%Re-2%Pd-SI 21 2.4 B mematurs [ 30% ReO + 70%Re3* J
Addition of Re | | -
3.4%Re- Pd + Re reduction at RT v' Re is readily oxidized in air.
N\, Pd accessibility 2%Pd/TiO, v’ After reduction ex-situ,
N Pd dehvd " it Re exists in different oxidation states.
enyarogenating acuvity (-~

v" After reduction in-situ (H, at 450°C-3h),
K only ~30% is reduced up to Re’, the rest is ReyJ
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