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Introduction

Catalytic total oxidation is an efficient method for the removal of volatile organic compounds (VOCs). Supported noble metals (Pt, Pd) are widely applied for this process. Research is
however focusing on the development of less expensive and more environmentally friendly catalysts. It has been shown that nano-sized silver particles can be active for such a
purpose [1]. With their high specific surface area and uniform pore structure ordered nanoporous silica materials are excellent supports for noble and transition metal catalysts [2].
Through the combination of these systems an enhanced effect can be achieved. With this regard different methods for producing metal nanoparticles within the silica matrix can be
employed, such as direct hydrothermal synthesis, template ion-exchange and pulsed laser ablation in liquid [3]. Peculiarities of the nanoporous structure as well as dispersity of the
metal can strongly influence the catalytic activity.

Experimental
Supports: SBA-15, MCM-41 (SiO,) hexagonal , P6mm
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Pulsed Laser Ablation in Liquid e e

e Ti:Sapphire@ 800 nm, 100 fs, 1 KHz, 3 mJ/pulse i.".- o . _@-3Ag/SBA-15 LA

e 25 mm water column height; 40 mm lens focal length " 300 350 400 450 500

e ablationtime 10 minutes, 5 wt.%Ag % = Temperature/°C

e ablation time 20 minutes, 8 wt.%oAg ;

e stirrer speed 400 rpm Ag/SBA-15 D5 % * High catalytic activity on

mmp finelydispersed Ag" nanoparticles, smaller pores for the stabilization of
metallic particles
+ Lower catalytic activity on SBA-15 carriers independently of Ag loading method
m=p bigger Ag’ nanoparticles, larger pores for the agglomeration of silver

particles during the reaction

Results

Texture - XRD

| 1 ¥ | 1 I

? . | * Wellordered nanoporous
[mu *Ag

structure by DS and upon
' modification by TIE and LA

Only Ag° phase

Crystallite size of Ag"
| (by Sherrer equation)
b 3 | Ag/SBA-15DS: 1 um

t

Intensity/counls s

Pt et s s i 8AZ/SBA-15 LA: 45 nm

e O N SR A 5Ag/SBA-15LA: 45nm
I 40 s 6 70 * Increasing Ag’ intensity after

Bragg angle <26 catalysis

o » Fast deactivation on Ag/SBA-15 DS

* Morestable catalytic behavioron

Texture - szhVSFSGrptlon E -'\ « Morefinely dispersed Ag’
1 e nanoparticles confined in the
$00 — T —T—— ' e mesoporesof Az /VIC] | TIE
P aagaad 0.1 o C—
ot “11 Ag/SBA-15DS 1
_ 3 BET [PV PD X E 100
._E 600 m;/g Icmgfg nm TOS‘man
E Ag/MCM-41TIE 927 0.76 2.6
£ - SBA-15 1012 120 6.0
% Ag/SBA-15DS 698  1.08 6.6
£ 200- Ag/SBA-15LA 880 1.02 6.0
<L
—a— Adsorphion 4
e Conclusions
AL bl L &% r ]@ . 1.0
Relative pressure (pp,) « Silvernanoparticlescan be loaded on SBA-15 support by using pulsed laser ablation (LA)

* Physico-chemical andcatalyticpropertiesof Ag/SBA-15 materials are similar, independently
ofthe preparation method (direct synthesis or LA)

* Finelyand uniformlydispersed Ag” nanoparticlesconfinedinsmall nanoporesto avoid
agglomerationisnecessary for the high conversion and stable catalyticbehaviorin VOC total
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