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Tmiraduciion

Supporied molyhdenum oxide is an active catalyst for propens metathesis. The surface metal-
carbene sites { Me=CHE) generaied from the reactant propens ars belisved as the active centers
fior the metmthesis reaction. The carbens counting tschnique revealsd that only less tham 1% of
total Mo aborms form carbene species [ 1], implying huge potential for catalyst improvement
Ireight inio the carbens formation process is pecessary o undersiand the reason for this low
participation and 1o srabegize a gain of it.

We investigated propene adsorpfion onto MoO/SBA-15 by microcalorimetry and [R
speciroscopy o get insight into the active site formation process. We have found that the
amaourk of propens adsorplion sies d=temmined by microcalorimeery and the active site density
measured by posifeaction carbene litrtion are consistent and correlate with the metathesis
aclivity. Sirong inbemction of propens with Moly sites might be indicative for high specific
aclivity of thess sites in propene metathesis,

Experimenral

Molybdenum was inroduwced onle mesoporous silica (SEA-15) throggh an amino-
functionalization/anion exchangs procedure [2). and the prearsors were then cakined a 323K
in air. In addition to physicochemical characterizations by N, phvsisorpion, XEF, XRD, SEM-
EDX, Raman and UV-Vis, adsorption of propere was smdizd by microcaledimetry and [R
spectroscopy. Propens melathesis activity was measured using a corventional fixed bed gas
flow reacior at Lbar and ar 323K, Calalysts were activated at 223K for 0.5h and cooled to 321K
in a dshydrated 20800 -Ar flow before testing. An improved version of the dynamic active site
counting technique originally developed by Handelk [1] was emploved after the catalysis,
whersin CD:=CD; was used as the probe olefin to titrate Mo=CH-CH; centers which sheuld
libzraie CO=CHACH; via metathesis renctionn The amcount of libemated COy=CH-CH; w=as
quarkified with 3 masa specrometer. The teofold amomnt of CD:=CH-CH; normalized by the
weight of the catalyst was assumed as the active site density.

ReswleDiscwssion

Mol ZBA-15 showed significant activity for the propens metathesis. The activity sirongly
depends on the melyhdenam Joading (Figure 1. o), the adtivities of 10 and 5% Mo catalysis after
15h TS were 7.5 and 034 mmal g' b, respactively. The active site tirafion procedure after
the catalytic test astirnated the carbene sits density s 15 and 3. 7umel g for 10% and 3%Ma,
respectively. The higher value for 10%Mo is coberent with the activity result. However, the
differance in activity is greater than that of active site density. This result implies that not coly
the active sit= density but also the inirinsic activity of the carbens site is higher for the 10%Me.

The differential heat of adsorption of propens a reaction t=mperaturs (323K onto Moy SBA-
15 preireated at B23E in 0, (0.2bar) was significanthy higher than on bare SBA-15 (Figure 1. b
It should be noted that the metathesis reaction i lially thermoneutral. The 1 08Mo showed
o plaisau up to —L5pmel g with a high differential heat of propene adsorprion (-B0k] mel™)
The conceniration of these sirong adsorprion sites well coincides with the active site density
measursd by fitrafion. The plateau-like adsorption energy profile evidences srfice
homogeneity. The #2:Mo showed less adsorplion sies and weaker interaction ab low coverage,
which agrees with the lower activity as well as the lower intrinsic activiey of the carbens sile.
The re-adsorption profiles of the oo melybdenum containing samples after svacution (not
shown) were almost identical to the bare SBA-15, indicaling strong and irreversible adsorption
on Moy sites, which might be relevant iothe genesis of the active carbene species.
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Figure 1. {a) Propene metathesia activity of MoD,SBA-15 at 323K, Resules of post-reaction

aclive sile liration are inseried in the plot (B Differential heats of propere adsorpiion at 323 K
on MoDL ZBA- 15 as a finclion of coverage.
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