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A novel method of capturing catalyst poisons  
in industrial hydrocarbon streams

Nowatorska metoda wychwytu trucizn katalizatora  

Damian Kruszewskia, b a, Maciej T. Gorzkowskia, Adam Leweraa a, * 

Contaminants present in trace amts. in industrial hydrocarbon stream 
were captured in situ by adsorption on rough Pd electrodes for 5 or 14 

classical electrochem. methods and X-ray photoelectron spectroscopy 
(XPS). Potential catalyst poisons present in trace amts. in the stream 

2 electrosorp-
tion processes in Pd was studied.
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Fig. 1. SEM images of the palladium electrode surface with a low (LO, A) and 
high (HI, B) degree of surface development

* Adres do korespondencji:
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Fig. 2. Chronovoltamperometric curves recorded 
for a thin layer of palladium deposited on a gold 
substrate in 0.5 M H2SO4; scan rate v = 10 mV/s

2SO4; 
v 

Fig. 3. Chronovoltamperometric curves recorded 
in the potential range of 0.15–0.875 V vs. RHE for 
palladium electrodes with a high (HI) and low (LO) 
degree of surface development in 0.5 M H2SO4; scan 
rate v = 10 mV/s
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Fig. 4. Chronovoltamperometric curves recorded in the potential range of 0.0–
0.845 V vs. RHE for palladium electrodes with a high (HI) and low (LO) degree 
of surface development in 0.5 M H2SO4; scan rate v = 10 mV/s
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Fig. 5. Chronovoltamperometric curves record-

(stream) placing it in the stream of hydrocarbons; 
scan rate v = 10 mV/s in 0.5 M H2SO4

v

2SO4

Fig. 6. Graphs showing the process of hydrogen 
absorption into the metal for the palladium elec-

hydrocarbons

-
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Fig. 7. XPS spectra in the C 1s range for Pd samples with a large surface area; 

hydrocarbons
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Fig. 8. XPS spectra in the S 2p range for Pd samples with small and large 

reference sample with small surface area, B – reference sample with large 

the electrode in the stream of hydrocarbons
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Fig. 9. Deconvolution of the XPS spectrum in the S 2p range for a Pd sample 

components of the S 2p doublet derived from sulfur in the form of sulphides 
are plotted as a solid line and indicated as (I), the components of the S 2p 
doublet derived from sulfur as sulphates or sulfones are plotted as a dashed 
line and indicated as (II)
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Fig. 10. XPS spectra in the Hg 4f range for Pd samples with small and large 

reference sample with a small surface area, B – reference sample with a large 
surface area (HI) stream (14 days)
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Table. The amount of sulfur and mercury expressed in atomic percent rela-
tive to palladium, determined by the XPS method


