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The presented study showed the relevance of using 2,6-di-tert-butylpyridne to probe BAS on alumina
catalysts.



1. Ammonia concentration desorbed during NH3 TPD
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2. NHs density equation

Equation for the determination of the density of NH3 measured.

First the thermal desorption profile is deconvoluted arbitrarily giving an amout of ammonia per gram of
sample. Then a number of sites per nm2 is calculated:

* Na
NH;(sitenm™2) = Quig *Na
SBET

Quhs the NHs quantity in mol g
Na the Avogadro constant in mol?

Sger the specific area of the sample in nm? g

3. Pyridine equation

To obtain a quantification of sites through IR pyridine, equations based on the Beer-Lambert law are
used:

e The first equation is the Beer-Lambertlaw: A = ¢, - [ - C,
Ais the absorbance
&y the molar extinction coefficient in cm? mol™® with v referring to a specific vibration
L the optical path length incm
C. the concentration of the attenuating specie mol cm™

e The second and third equation are the derivative means to obtain a quantification of sites either

LAS or BAS.
m C A,-S
l=— ; BAS(molg™) ===
S-d (molg™) d & 'm

m the mass of the sample in g ; S the surface area of the sample in cm? ; d the density of the sample in
-3
gcm

BAS the number of Brgnsted acid site in mol g™ ; A, the integrated absorbance in cm-1 ; ¢, the apparent
molar extinction coefficient in cm mol™.

Same calculations as in section 2 are deployed to acquire density of SAB in site nm™



4. IR spectra obtained with the 2,6DTBPyr probe molecule
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5. Alumina support IR characterization
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6. Article figure with %Cl and umol g* units
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Fig. 1 Concentration of NH3 desorbed in regard to the chlorine loading of catalyst

40
35
Pt0.6[Cl1.29
- 30+ Pt0.6_CI1.34
o Pt0.6_Cl0.59
g
3 25
()
g Pt0.6_CI0.36
207 Pt0.3_CI0.52 Sn0.3_Cl1.29
15
10 T T T T T T T T T T T T
0.0 0.2 0.4 0.6 0.8 1.0 1.2
Cl/ wt%

Fig. 4 Concentration of Brgnsted acid sites in regard to the chlorine loading of catalyst
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