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Introduction 

Since its beginning of operation in the beginning of 2006, Synchrotron Catalysis 
Consortium (SCC) has successfully equipped and operated two beamlines in the National 

Synchrotron Light Source at Brookhaven National Laboratory [1]. The SCC’s primary goals 

are to provide assistance in operation and data analysis, and to develop new sciences and 
techniques to the catalysis community. These goals were met by developing, designing and 

manufacturing state-of-the-art in situ reaction cells, gas handling and analysis systems, 

detectors and other hardware, allocating beamtime to users, dedicating a beamline staff 
member, and training users in data acquisition and analysis through courses and help sessions. 

The two dedicated beamlines were both X-ray Absorption Fine Structure (XAFS) beamlines, 

X18b (energy range 5.7 – 40 keV) and X19a (2.1 – 16.5 keV). The SCC team led R&D effort 
in commissioning, testing and operating one-of-its-kind in US, Quick XAFS beamline on 

X18b, providing data collection in a fraction of a second, and in recently-acquired X18a 

beamline, enabling combined X-ray diffraction and XAFS / Quick XAFS measurement in 5.7 – 
24 keV energy range. SCC facilities were widely used in the first grant period, and number of 

publications increased dramatically. The Consortium continues to share a wide range of 

expertise, resources and knowledge in surface science, nanoscience, molecular science, 
beamline science and instrumentation through integrated characterization tools that are 

appropriate for carrying out detailed in-situ studies on structure and dynamics of nanoscale 

catalysts using both XAFS and, using the new addition to the SCC-operated beamlines, XRD. 
 

Results and Discussion 

Presented examples best describe the effort of the Consortium in understanding catalytic 
properties of numerous systems. A monolayer of Ni on Pt(111) can form a sandwich 

Pt/Ni/Pt(111) structure that shows unique chemical properties towards the hydrogen binding 

energy by modifying the d-band center (Fig.1), producing an active surface toward the 
hydrogenation of C=C and C=O bonds. Impregnation sequence affects the formation of Pt–Ni 

bimetallic bonds as shown by EXAFS, which in turn lead to different catalytic behavior for 

both the disproportionation of cyclohexene and the selective hydrogenation of acetylene in 
ethylene [2]. 

 

A new metod for obtaining Au/Pd alloy nanostructure through galvanic replacement 
between Pd nanowires and AuCl3 was presented [3]. This continuous process was monitored 

by several in situ techniques and concluded that Au initially migrates to the core in the 

core/shell Pd68Au32 structure, and uniformly mixes with Pd in Pd45Au55 random alloy (Fig.2).  
 

An efficient ternary Pt/Rh/SnO2 catalyst for electrochemical oxidation of ethanol directly 

to CO2 was develped and tested. The catalyst is capable of splitting the C-C bond at room 
temperature, providing activities by an order of magnitude better than commercial ones [4]. 

Fitting of EXAFS data with input from TEM revealed an quasi-random alloy of Pt and Rh on 

SnO2 substrate with an average composition of Pt:Rh = 1.5:1, and particle size of about 4 nm. 
These and other examples will be presented at the Meeting. 
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