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S1. The effect of the initial palladium precursor on the particle size distribution 

As reported in Table 1 of the main text, the average nanoparticle size is much bigger in the 

sample treated by ammonia hydroxide prior to the reduction in comparison with the sample treated 

in ethanol. Ethanol in known not to react with palladium precursor, and the palladium-containing 

compound remains [PdCl4]2−. In the case of ammonia hydroxide this compound is modified to 

[Pd(NH3)4]2+. According to the literature data [1], the standard redox potential of Pd2+/Pd0 or 

[PdCl4]2−/Pd0 is significantly higher than that of [Pd(NH3)4]2+/Pd0. This means that small nuclei of 

palladium formed in Pd-NPsammonia,hydrazine are able to move over the surface of silica support and 

combine with other nuclei forming bigger particles. 

Glycols are widely used for the preparation of metal NPs. The reduction reaction is usually 

activated at temperatures around the boiling point of glycol [2], for PEG, boiling point is about 250 

°C. The use of a high-pressure reactor helps to decrease the activation temperature. During the redox 

reaction PEG can be converted into the butanedione derivative by analogy with ethylene glycol [2]: 

HOCH2CH2OH → CH3CHO + H2O (2) 

2/𝑛M𝑛+ +  2CH3CHO → CH3COCOCH3 + 2/𝑛M + 2H+ (3) 

S2. Thermogravimetric analysis 

Thermogravimetric analysis (TGA) showed the mass loss with increasing temperature (Figure 

S1), which correlates with the literature data. For the Pd-NPsPEG sample, there are three mass loss 

regions in TG curves. The first mass loss in the region from room temperature to 120 °C corresponds 

to water evaporation. The second weight decrement, from 120 °C to 180 °C, is associated with the 

decomposition of Si-OR bonds. The huge mass loss between 200 °C and 500 °C is attributed to the 

decomposition of Si-CH3 groups connected with PEG and PEG residual on the surface of Pd/SiO2. 

For other samples, we can distinguish two main regions: 1) water evaporation from room 

temperature to ~120 °C and 2) Si-OR bonds decomposition from 120 °C to 200 °C. 
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Figure S1. TGA curves for Pd/SiO2 samples reduced in NaBH4 (orange), in hydrazine: Pd-NPshydrazine 

(blue) and Pd-NPsammonia,hydrazine (red), in PEG (green), and SiO2 support (black). 
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