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X=9,n=2

SBET = 253 mz.g_1
D,=6.2nm

Dhanop. = 4-2 (0.6) nm

RuO, wt % content = 11.0

Specific surface and porosity

First route towards
RuO,@SiO, nanomaterials

RuO, content

Material Number of I/H | Ru (RuO,)
cycle [%]
Si0, (x=9) 0 0
1 3.94
Ru@Sio, (x=9)
2 7.91
Ru0,@Si0, (x=9) 2 8.37 (11.0)
Si0, (x=16) 0 0
1 4.90
Ru@Si0, (x=16)
2 10.09
RuO,@Si0, (x=16)
1 5.64 (7.42)

RuO, nanopatrticles size

d=4.2(0.6) nm

Material I/H Sspec. [M2.871] V, [cm3.g7] D, [nm]

Si0, (x=9) 0 722 1.21 6.0
1 465 0.46 6.0

Ru@Sio, (x=9)
2 253 0.40 6.2
RuO,@SiO, (x=9) 2 259 0.35 4.5
Si0, (x=16) 0 646 1.14 7.5
1 289 0.55 7.3

Ru@Si0, (x=16)
2 198 0.37 7.3
RuO,@Si0O, (x=16) 1 205 0.39 6.0
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RuO, nanopatrticles size y/x = 0.25
X Ru]l’/nm Ru0,/Si0,]/nm SBET = 328 mz'g_1
oy./zs [2.01(0/.4) [ 222 (o;])/ D =2.6nm
0.5 1.6 (0.3) 2.2(0.4) Dnanop. - 25 (05) nm
1 0.9 (0.3) 2.1(0.4)
2 1.0 (0.3) 1.8 (0.4) RuO, wt % content = 57.4

RuO, content

y/x [Ru°Il’/% [Ru0,/Si0,]/%
0.25 19.6 57.4
0.5 14.1 48.3

1 12.1 43.1

2 8.07 29.1

Specific surface and porosity

[Ru0,]/SiO, Sger/m2.g1 D,/nm
y/x=0.25 328 2.6
Nice materials for catalysis ! Jx=05 . .
y/x=1 442 2.6
y/x=2 476 2.6
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Anisole/H,0
A

[Sn(NMe,).], 41 0-20 ;lm

Solution colloidale

<l

Collaboration : B. Chaudret,
K. Philippot.
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RuO, nanoparticles
within SiO,

Catalytic filter

o Sn0O, nanoparticles
Sensitive layer
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"On chip" catalytic filtering

Sensitive layer

Drop
\ deposition of a
suspension of
the solid in anisole

SiO, film for electric
insulation

Heating resistor
(polysilicon layer)

Pt electrodes
Dielectric membrane
for thermal insulation 13
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-Sensitivity to CO : 90 % decrease

-Sensitivity to propane : 4-6 % increase

Sensitivity ((RgaS -Ryip)/Ryip)
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Catalytic oxydation of CO towards CO, by

RuO,
| ;  Sensitivity towards NO,, decreases:
@ M@2 A partial reversible chemisorption resulting
from the interactions between nitrogen and
@gﬁ the OH groups at the silica surface. Leads to
stable chemisorbed complexes.

 Sensitivity towards propane increases :

Considering the sensitive layer working
conditions (T(filter) < T (sensitive layer)), no

@@é catalytic oxydation by RuO, can be

considered. Nevertheless, at the sensitive

layer neighbouring (higher temperature)

ruthenium can have a doping effect.
Sn0,

 The filter layer prepared following the
second route contains a higher amount of
RuO, catalyst leading to a better activity for
the catalytic CO oxydation. v
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- Partial conversion of CO due to a low catalytic activity.

- Cracks and defaults in the catalytic filter layer.

RuO./SiO, as an external catalytic filter
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K. Philippot et al, FR2901715, 2006.
K. Philippot et al. PCT/. WO2007138197, 2007. 18
Matsura V. et al. Adv. Funct. Mater., 2009, submitted
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