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Report: 
 
Metal NanoClusters (NCs) are a new class of material with ultrasmall size (typically 1-2 nm) and possess 
unique optical properties which are different than of plasmonic NanoParticles (NPs) analougoues.1,2 NCs 
alloys have gained increasing attention due to their enhanced physiochemical properties (improved stability, 
optical performance, catalytic activity, etc.) compared to their corresponding homo-metal NCs, and thus 
benefit their further electronic, optical, and catalytic applications. Few successes on forming PtAgNCs were 
studied because of the large miscibility gap among them to form the alloy for enhanced catalytic 
performances.3-6 Increasing attention have been devoted to the NCs synthesis in the template of metal-organic 
frameworks (MOFs), due to their high porosity with well-ordered nanopores, and great thermal stability.7 
Despite the distinct optical properties of NPs-MOFs and NCs-MOFs, which are easily measurable with optical 
methods, so far there is only report available on NPs alloys formation mechanism in MOFs template8 but none 
on their NCs analogues.  
We successful perfomed the proposed experiment at ID26. For this, we developed an injection-cell which 
enable the injection of freshly prepared NaBH4 that trigger the proposed reaction immediately. The reaction 
from K2PtCl4 towards Pt Nanoclusters and also the reaction from Pt Nanoclusters towards PtAgNCs were 
observed at the Pt L3 and Zn K-Edge. 
 



 

 
Figure 1: in-situ doping of PtNCs@ZIF-8 with Ag reveal an high impact of low Ag concentration on the 

electronic properties of PtNCs@ZIF-8. 
 

The overall beamtime went successfully, the aquired data hides many unclear secrets which need additional time 
to get resolved. Therefore, it is unfortunately to early to draw a final scientific conclusion on this. To fully 
understand this impact, additional reasearch and simulations are required, witch are currently under operation. 
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