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Supplementary Materials of  
Determination of the reduction procedure of the samples by temperature pro-

grammed reduction (TPR) 

1. Methods 
Temperature programmed reduction (TPR) analysis can determine the number of 

reducible species present in a sample and the temperature at which reduction takes place 
as a function of gas flow rate, percentage of reactive gas, amount of sample and the rate 
of temperature increase. The TPR analyzes are carried out on a CE Instruments TPD/R/O 
1100 Xsorb. 

The samples analyzed are first calcined at a temperature of 400 °C. These samples are 
then crushed and placed in a quartz tube, one end of which is made of sintered glass. The 
amount of sample inserted into the device is equal to 0.2 g. 

Before being reduced, the samples are first purged under a nitrogen gas stream for 
15 min. 

The gas used for TPR analysis is a mixture of reactive gas with an inert gas. In this 
case, we took a gas whose composition is 5%/95% H2/N2. During the test, the samples are 
subjected to a temperature rate of 10°C/min until they reach 400 °C. The samples stay at 
this temperature for 8 h. The flow rate of the gas mixture circulating through the sample 
is constant and fixed at 20 cm3/min. 

At the reduction temperature of present species, hydrogen consumption peaks ap-
pear. Hydrogen consumption is monitored by a TCD detector. 

2. Results 
Following the TPR analysis, the following procedures were chosen for the reduction 

of Pd-Ni/SiO2 catalysts and Pd-Fe/SiO2 catalysts: 
The catalysts used for the catalytic tests are reduced in situ in the hydrodechlorina-

tion installation under hydrogen (4 NL/h) for 6 h at 400 °C and 1.25 bar; 
The catalysts used for the characterization are reduced in a vertical tubular furnace 

under hydrogen (20 NL/h) for 6 h at 400 °C. and at atmospheric pressure. 
The TPR results for the samples Pd50-Ni50 and Pd50-Fe50 , as example, are shown 

in Figures S1 and S2. 
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Figure S1. TPR of Pd50-Ni50 sample. 

 
Figure S2. TPR of Pd50-Fe50 sample. 


