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INTRODUCTION Adsorption Isothermal Microcalorimetry
=The catalytic cycle is generally composed of absorption/desorption steps, and surface reaction a HT1000 (1t-1000°C) and MS70 (1t-100°C) Tian-Calvet
is 2 calorimeter of SETARAM combined with a custom-
Sleleetas, _ : . 2 e designed high vacuum and gas dosing apparatus. 2!
=The 1st step is the activation of the reacting molecules by adsorption. Thus, the study of ads. S £ : ; :
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=The knowledge about heat of adsorption of reactant on the surface of a catalyst at reaction £0 = G B i
temperature can contribute to a better understanding of the complex microkinetics. 3 o (b= O Wik » L] CSERIDCHEEEY
=Since perhaps only a minor fraction of all surface atoms form active centers, the determination of S G B B, | kymor  Energetic distribution
their number, strength and energy distribution requires a sensitive analytical method. e
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We focus on: Adsorption Microcalorimetry at Reaction Temperature [} B Shee, Syem A0 = S Specific surface area
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DynamICS of Ag-O SyStem depending on time/temperature/pressure studied by oxygen adsorption at 150°C and 230°C (T,e.c)

Silver: is used as a catalyst for the ethylene epoxidation and methanol oxidation.

Goal: is to safely translate the electronic signatures obtained by X-ray spectroscopies into structural information, .
which can be used to construct reaction mechanisms. The energetic data provided by calorimetry is essential to any ?‘9'0 dYTamlcsgePend on

reaction mechanism. emperature and pressure
Catalyst: Ag powder <45micron #toste
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€ - c GrEEm
@ 200 oxygen atoms with the [ : 5
;>n 180 G GBS S > Surface oxide growth = 60-80 kJ/mol &
el (CH,/CO,) and initial S 13,102,10 1 4, 10mbat Treacion > 1-10 1 <50 > molecular oxygen adsorbed on surface vacancies
s gg formation of the ‘s 230 e a0
E 100 surface reconstruction. E . Mg = Nration ~ 24Mol/g > formation of electrophilic oxygen (weakly bound) *****
< 80 = S ‘ N Ag atoms moving from defe d ed atlow coverages.
K] 60 © e Depends on timeftemperature because its formation is limited by oxygen diffusion to subsurface.
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Note: mild pre-treatment (150°C, 0.1 mbar, 2h) is enough C integral heats and pressures of O, B modeling of ethylene oxidation over silver” 112 Ny, Avogadro constant 2:10€mol - 6.022:10% particles - cm?
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1-hexyne ads. at 80°C-._. on supported CErla, active in the three-phase semi-hydrogenation of 1-hexyne [°]
react,
Goal: Does calorimetry offers the possibility to distinguish between catalysts of similar characteristic properties? Yes, calorimetry is a useful tool to distinguish between catalysts of similar characteristic
. i roperties.
Catalyst: The 20wWt%CeO,/TiO»-WI (wetimpregnation; # 17330 Shows @ much higher alkyne conversion (X¢gy4o) than the 20wt pK 4 t
%Ce0,/TiO,-DI y impregration: # 7375) . In both cases, the olefin selectivity (Segyir2) is constant at 100%. S

under reaction conditions a significant portion of the surface sites is covered by
dehydrogenated species and is not available for hydrogenation. Nevertheless, the
remaining small number of surface sites are active and selective in alkyne hydrogenation.
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