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Hfect o Potassum on the MnO.,/y - Al,O3; Catalyssfor
Hydr ogenation o Methyl Benzoate

CHEN, Geng  SHEN, Wei XU , HuarLong
( Department & Chemistry, Fudan University, Shanghai 200433)

Abstract Hemental potass umwas introduced to nodify the MnOL/Y -Al,0s catalyds by impregnating method.

The cataytic activities were sudied in a oontinuous flow fixed-bed reactor under anogpheric pressure. The
results indicated that the sdectivity of benzadehyde was inproved dgnificantly &ter the catdyds were
modified. The optimum potass um loading on the catalygsis about 5% (wt) . By meansof XRD , XPS, NHz

TPD , BET and IR ,the dfects of potasium on the catdygs of MnO/Y -Al,O; were characterized. The XRD
results reved that the incorporated potass um actson the Al,Os to form new crystd KxAl,O4 and that the vaence
date of manganese is ot changed dter the catays is nodified by potassum, whick is a0 verified by the XPS
results. NHs-TPD and FT-IR results show that certain anount of the potassum on the catayss reduces the
intendty and amounts of the acidic centers. The nodified catayds dfectively inhibit the formation of toluene
and benzyl methyl ether.
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Figure 1 XRD patternsd dfferent samples
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Tablel The amount of acidc dtes, binding energy (Mn2pg2)
and BET resuits

Cadyd Acidic dted Bind energy/  Suface area/
saple  [10° /(g ca) ] ev (nt/ g
AM 1.992 642.1 163
AMK1 1.436 642.0 160
AMK3 1.225 642.0 160
AMKS 0. 969 642.0 135
AMK7 0.791 642.0 123
AMKI10 0.434 642.0 68.9
2.2
2 NHyTPD ,
1 2 :AM
, 330 470
10 %(wt) . 1
: AM 1.992 x 107
/ (g- cat) AMK10 0.434 x 10° /
(g-cat) .
3
., AM, AMK5  AMKI10
1440 cm ™, 1611 cm !, 1484 cm™ ! 1586 cm™ !

Arbitrary unit

20 270 320 370 420 470 520 570
Ti°C
2 NH,- TED
Figure 2 NHs- TFD gectrad dfferent cadyds
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Figure 3 Adorption & desorption IR ectra of pyridine on
dfferent catayds

AD. PY. —Stturated adsorption of pyridne & room tenperaure;
R. T. —deorption a room tenperature
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Figure 4 The dfect of potassum loading on the seectivity of
by-products

Reaction temperature: 400  ; n(Hy) n(methyl benmate) =40 1;
GHS/ =700 h™*

A—Beyl doohol; v —berryl methyl ether; e —toluene; m —
berzene ; —high boil

2
Table2 The dfect of reaction tenperature and potass um loading

on the catdytic activity

Gonverson/ %
Catayds

360 400 440
AM 35.41 93.73 98.07
AMK1L 32.40 93.44 98.18
AMK2 30.58 94.87 97.84
AMK3 26.99 92.48 97.80
AMK4 24.34 92.65 97.32
AMK5 22.72 91.12 96. 65
AMK6 18.51 838.03 97.48
AMK7 17.03 87.26 97.04
AMKI0 9.29 54.60 70.53

SHectivity to benza dehyde/ %

Catayds

360 400 440
AM 93.70 79.29 64.99
AMK1 94.54 81.36 70.84
AMK2 94.98 85.50 74.39
AMK3 95.10 86.48 78.13
AMK4 94.58 89.80 80.13
AMK5 94.90 91.36 81.59
AMK6 93.48 91. 68 80.80
AMK7 9. 78 93.70 80. 52
AMKI10 98. 16 95. 40 77.67

Reaction condition: n(H,) n(methyl bermate) =40 1; GHSV =700 h™?!

[18 25]
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Theoretical Sudies on the Sructures o TgPs
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The posible geometrica dructures and reaive dahility of TP duder are
exlored by DFT cdculdions. The nog gable gructure of TisPs belongs to the

G point growp. The properties of TisR is in good agreement with the

experimentd resuts.

Reactions o Transition Metals  with
Acetonitrile Clusters
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Reactions of trandgtion metal swith acetonitrile dugersin the gas phase are gudied
usng laser ablation-nolecule beam technique. Differently dzed cluder ions for

different trandtion metds are observed in reflectron timed-flight mass gpectrum.

Characterization o Surface Functionalised
Mesopor ous Mdecular Seve SBA3
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The functiondised mesporous nolecuar Seves were prepared by usng 3

aminopropyitriethoxyslane to react with pure dliceous BA 3. By meansdf XRD ,
TEM , N, adorption-deomtion itherms, FFIR and UV-vis diffuse reflectance
gectrosoopy of adorbed Relchardt’ s dye, the dructure, the pore properties and
the polarity on suface of the functiondised sanples were characterized.
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