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Design of bimetallic Ru:Ni/MCM-48 catalysts as
alternative to monometallic Ni/MCM-48 for the catalytic
hydrogenation of D-Glucose into sorbitol
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characterization of Study the influence of different Ru:Ni/MCM-48
the catalysts amounts of Ru over Ni/MCM-48 in

order to improved the catalytic
behavior of the monometallic catalyst
in D-Glucose hydrogenation
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HYDROGENATION TESTS

I e |
Reactor BR-25 xperimental
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10 ml/min £ '
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Stainless steel T=120-140 °C
V=25mL P=2.5MPa
Pax = 20 MPa [C/Ru] = 142
Toax = 300 C (mol-mol+?)
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TPR-H,

Ni/MCM-48

® 255 oC - Reduction of (Ni(NO;),-4H,0-2(SiOH)
RU:Ni/MCM-48 (1,39)
Mw ¢ 100 2C — Reduction of RUC|3

:36* ¢ 175 2C — Reduction of Ru/Ni alloys
é’ ® 255 2C — Reduction of (Ni(NO;),-4H,0-2(SiOH)
= Ru:Ni/MCM-48 (0,15)

Ni/MCM-48 Ni/MCM-48 : 2.95 -

0 50 100 150 200 250 300 350 400
Temperature (*C) Ru:Ni/MCM-48 (0.45) 0.76 1.67 0.45

Ru:Ni/MCM-48 (0.15) 0.38 2.48 0.15

Ru:Ni/MCM-48 (1.39) 1.63 1.17 1.39
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Textural properties bimetallic catalysts
I S 7 T A ]
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0.76 1.67 0.45 1112 0.69 2.2
1.63 1.17 1.39 1184 0.74 2.2
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Pseudo-first order fitting
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Effect of reaction temperature

—A— X (%) NIMCM-48 —m— X (%) Ru:Ni/MCM-48 (0.45)
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120 130 140
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eClear decrease of selectivity to sorbitol (95 — 86 %)

140 °C
eSelectivity to sorbitol remained constant (100 %)
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Reaction was controlled by the
kinetics on the metal surface
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Recycling of Ru:Ni/MCM-48 (0.45)
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Sligth decrease of yield to
sorbitol from 31 to 29 % after
three reaction cycles

Selectivity to sorbitol
remained constant (100 %)
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d Improvement of
Ru:Ni/MCM-48 reducibility of Ni and Ru @

stands as a good
material for the

hydrogenation of SORBITOL (S = 86%) SORBITOL -
carbohydrate  p.gucose MANNITOL (S=14%) b Giucose (S = 100%) ’I‘Rl{:NI than 0.45
sugars into sugar improved
alcohols +H, +H, ca'talytic
behaviour of the
Ni/MCM-48
MCM-48 MCM-48 (reaction rate and
selectivity)

T=1402C, P =2.5MPa H, and t =90 min

Good stability of

the bimetallic
catalyst Ru:Ni/MCM-48 (0.45)

improved reaction rate
remaining the selectivity
constant from 120 to 140 C
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