














RESULTS AND DISCUSSION

from 12.18 wt% (3e) to 29.14 wt% (3eB). As expected the titanium content decreased from
12.1 wt% (3e) to 5.9 wt% (3eB).
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Figure 4.13 DRIFT spectra of Ti(NMe,)x@MCM-41 3e bottom and
Ti(NMe,)«(BINOL),@MCM-41 3eB top
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Figure 4.14 N, physisorption isotherm and BJH pore size distribution for 3(diamond),
3e(squares) and 3eB(triangles).
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CONCLUSION AND PERSPECTIVES

5 Conclusion and perspectives

It has been shown that disilazanes, Mg(bdsa),, Ti(NMe,)s and Ti(NMe,);[N(SiHMe,),] are
sensitive to the pore structure when grafted onto periodic mesopourous silica. With the right
knowledge it is possible to change the surface area and the pore size distribution.
{Mg[N(SiHMe),],}> and HN(SiMePh,), are to large to enter the SBA-1 through the windows
and occupy the outer surface area of the material. Ti(NMe;), is a small and reactive complex
to graft inside SBA-1 in order to get a size selective catalyst. Surface modified MCM-41 may
be a less size selective catalysis material since its pore diameters are equal at the entrance and
inside the tube. The materials need to be characterized by several techniques in order to be
more accurate on the surface species. DRIFT spectroscopy is a good way to reveal

information in hybrid materials in comparison to the Nujul mull technique.

The surface species and proposed size selectivity should be proved by simple organic
reactions or further surface derivatization. The oxidation of cyclohexene and a larger
molecule with a double bond may prove whether the active site is mainly inside the pores of
SBA-1. Another possibility is to see whether bulky alcohols would react in a ligand exchange
at all the active sites or only partially because of small pore entrances to the cages which

would leave some active sites inaccessible.

Attempts to get single X-ray crystals of organometalic complexes would be needed in order to

know the different structures and properties by heart.
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APPENDIXES

6 Appendixes

6.1 X-ray diffraction pattern
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6.2 NMR of precursors
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Figure 6.9 BC NMR spectrum of Ti(NMe,)4
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Figure 6.11 >C NMR spectrum of HN(SiHMe2)2
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Figure 6.12 "H NMR spectrum of H,BINOL
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6.3 NMR of products
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Figure 6.14 *C NMR spectrum of {Mg[N(SiHMe,):]>}»
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Figure 6.16 BC NMR spectrum of Ti(NMe,)s(bdsa)
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Figure 6.19 'H NMR spectrum form the reaction between {Mg[N(SiHMe;):]»}> and
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6.4 IR of precursors
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Figure 6.21 FT-IR spectrum (neat) of 1,1,3,3-tetramethyldisilazane
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Kubelka Munk
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Figure 6.22 DRIFT spectrum of 1,3-dimethyl-1,1,3,3-tetraphenyldisilazane
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6.5 FT-IR spectra of molecular products
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Figure 6.26 DRIFT spectrum of Ti(NMe,)[N(SiHMe,):]
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Figure 6.27 DRIFT spectrum of Ti(NMe,)>(BINOL)
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6.6 FT-IR spectra of materials
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Figure 6.28 FT-IR spectrum (Nujol mull) of SBA-1 1
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Figure 6.41 DRIFT spectrum of Ti(NMe,)[N(SiHMe,),|@SBA-1 2f
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Figure 6.51 Nitrogen physisorption isotherm and BJH pore size distribution of SBA-1 1.
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Figure 6.52 Nitrogen physisorption isotherm and BJH pore size distribution of SBA-1 2

&9



APPENDIXES

800 -

MCM-41 3

700 4

Volume adsorbed / cm3g™
N w N (@] (o]
o o o o o
o o o o o
Il Il Il Il Il

100 A
1 2 3 4 5 6
0 Pore diameter / nm

0,0 0,2 0,4 0,6 0,8 1,0

Relative pressure (P/Py)

Figure 6.53 Nitrogen physisorption isotherm and BJH pore size distribution of MCM-41 3
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Figure 6.54 Nitrogen physisorption isotherm and BJH pore size distribution of MCM-41 4
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Figure 6.55 Nitrogen physisorption isotherm and BJH pore size distribution of SBA-2 5
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Figure 6.56 Nitrogen physisorption isotherm and BJH pore size distribution of SBA-1 LP 6
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Figure 6.57 Nitrogen physisorption isotherm and BJH pore size distribution of SBA-16 7
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Figure 6.58 Nitrogen physisorption isotherm and BJH pore size distribution of
SiMe,Ph@SBA-1 1b
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Figure 6.59 Nitrogen physisorption isotherm and BJH pore size distribution of
SiMePh,@SBA-1 2¢
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Figure 6.60 Nitrogen physisorption isotherm and BJH pore size distribution of
SiMePh,@MCM-41 4c
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Figure 6.61 Nitrogen physisorption isotherm and BJH pore size distribution of
Mg[N(SiHMe,),]<SBA-1 2d
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Figure 6.62 Nitrogen physisorption isotherm and BJH pore size distribution of
Ti(NMey)«@SBA-1 le
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Figure 6.63 Nitrogen physisorption isotherm and BJH pore size distribution of
Ti(NMe,)x@SiMe,Ph@SBA-1 1be
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Figure 6.64 Nitrogen physisorption isotherm and BJH pore size distribution of
Ti(NMe,)x@SBA-1 2e
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Figure 6.65 Nitrogen physisorption isotherm and BJH pore size distribution of
Ti(NMey)«@SBA-1 2¢e2
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Figure 6.66 Nitrogen physisorption isotherm and BJH pore size distribution of
Ti(NMe,)x@SiMePh,@SBA-1 2ce
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Figure 6.67 Nitrogen physisorption isotherm and BJH pore size distribution of
Ti(NMe,)«@Mg[N(SiHMe,),],@SBA-1 2de
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Figure 6.68 Nitrogen physisorption isotherm and BJH pore size distribution of
Ti(NMe,)x@MCM-41 3e
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Figure 6.69 Nitrogen physisorption isotherm and BJH pore size distribution of
Ti(NMey)x@SiMePh,@MCM-41 4ce
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Figure 6.70 Nitrogen physisorption isotherm and BJH pore size distribution of
Ti(NMe,)«(BINOL),@SBA-1 2¢2B
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Figure 6.71 Nitrogen physisorption isotherm and BJH pore size distribution of
Ti(NMey)x(BINOL),@MCM-41 3eB
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Figure 6.72 Nitrogen physisorption isotherm and BJH pore size distribution of
Ti(NMe,)«[N(SiHMe,),]|@SBA-1 2f
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Figure 6.73 Nitrogen physisorption isotherm and BJH pore size distribution of
Ti(NMe,)x[N(SiHMe,),] @SBA-1 212
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Figure 6.74 Nitrogen physisorption isotherm and BJH pore size distribution of
Ti(NMe,)[N(SiHMe,),|@MCM-41 4f
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Figure 6.75 Nitrogen physisorption isotherm and BJH pore size distribution of
Zr(NMe,)x@SBA-1 2¢g
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