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SUPPORTING DATA
S1 Gas chromatography of catalytic reaction products (GC).

The inlet and outlet concentrations were determined using a Chromos GC-1000
chromatograph equipped with molecular sieve 5A and Porapak Q columns and with thermal-
conductivity (TCD) and flame-ionization (FID) detectors. Molecular sieve column provided the
separation of Hz, Oz, N2, CO and CHs by residence time. Porapak Q column provided the
separation of CO, CHa4, CO> and higher hydrocarbons by residence time. The combination of a
methanator (containing a reduced nickel catalyst) and the FID allowed highly sensitive analysis
of CO, CO; and hydrocarbons. In methanator all CO, CO2, CH4 and higher hydrocarbons
molecules are converted in CH4 by reaction with H> from added H> flow. Therefore they all gone
to FID in the form of methane.

As an example, we presented the GC data for outlet composition at temperature of low
CO conversion (Figure S1). It is seen, that no products were formed during the reaction except
COa. (There are no peaks of CH4, C2Hs, CoHe and etc.). The progress of the reaction is seen via
the decrease of CO concentration and increase of CO> concentration (peak areas are proportional
to the concentrations).
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Figure. S1. Example of the GC data for outlet composition at temperature of low CO conversion
S2 UV-Vis spectroscopy of Ag2[PtCls] and Agz[PtCl4]

UV-Vis spectra were recorded using a Shimadzu UV-3101PC spectrophotometer. The
powder was placed in a Cu cell (20 mm > 10 mm). The spectra were recorded in the range
from 850 to 240 nm.

Photoluminescence emission (PL) spectra (Figure 2S) were recorded on a Varian Cary
Eclipse fluorescence spectrometer with a 75 kW xenon light source (pulse length T = 2 s, pulse
frequency v = 80 Hz, wavelength resolution 0.5 nm; PMT Hamamatsu R928). Powder samples
were placed in a cell equipped with a quartz window. PL spectra of both samples were measured
under the same conditions.
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Figure. S2. Photoluminescence emission (PL) spectra of Agz[PtCle] and Agz[PtCl4].

It can be seen that Agz[PtCls] sample has an absorption at 485 nm. At the same time no

emission was detected in the PL spectra. It means some chemical process is taking place such as



a silver reduction. Indeed the surface of the Ag:[PtCls] sample darkened after irradiation.
However XRD pattern don’t show any phase changes. It means that photochemical reduction

occurs only on the surface of the sample and amount of released silver is negligible for XRD

analysis.
At the same time Agz[PtCls] sample has no significant absorption and PL emission. The

surface of the Agz[PtCle] sample didn’t change color.

S3 Ex situ X-ray diffraction of Ag2[PtCl4] in a hydrogen atmosphere.
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S4 Ex situ X-ray diffraction of Ag2[PtCle] in a helium atmosphere.
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S5 X-ray photoelectron spectroscopy (XPS)

The study of the chemical composition of the samples surface was carried out on a
SPECS Surface Nano Analysis GmbH (Germany) photoelectron spectrometer. The spectrometer
is equipped with a PHOIBOS-150 hemispherical analyzer, an XR-50M X-ray source with a
double Al/Ag anode and a FOCUS-500 monochromator. The spectra were recorded using
monochromatic AlK. (hv = 1486.74 eV). To take into account the effect of sample charging, we
used the position of the Fermi edge (Er = 0.0 eV) in the valence band spectra. The relative
concentrations of elements in the analysis zone were determined on the basis of the integral
intensities of XPS lines taking into account the photoionization cross sections of the
corresponding terms [48]. For a detailed analysis, the spectra were decomposed into individual
components. Accordingly, after subtracting the background by the Shirley method [49], the
experimental curve was decomposed into a number of lines corresponding to the photoemission
of electrons from atoms in different chemical environments. Data processing was carried out
using the CasaXPS software package [50]. The shape of the peaks was approximated by a

symmetric function obtained by multiplying the Gauss and Lorentz functions.



Table S1. Brief description of the studied samples.

Ne Sample Composition Initial salt
1 sp098 AQ2PtCls
Ag2Pt
2 sp099 AQ2PtCls

In the XPS spectra of the samples, peaks corresponding to the chemical composition of
the studied samples were found. The relative concentrations (atomic ratios) of elements in the

near-surface layer of the samples, determined on the basis of XPS data, are presented in Table 2.

Table S2. Relative atomic concentrations of elements in the near-surface layer of the studied
samples

Ne Sample [Pt])/[Ag] [C)/[Ag] [O)/[Ag]

1 sp098 0.28 2.88 0.58

2 sp099 0.28 5.73 1.09

Table S3. Binding energies (eV).

Ne Sample Ag3ds. Auger parameter o Pt4f7 Cls
1 sp098 367.7 (0.78) 725.6 70.3 (0.88) 284.8
2 sp099 367.7 (0.83) 725.6 70.3 (0.92) 284.8
3 Ag foil 368.3 (0.70) 726.2 -

4 Pt foil - 71.2 (0.82)

The FWHM value for the corresponding peaks is indicated in brackets.

Figure S3 shows the Pt4f spectra of the studied samples, as well as the platinum foil. As
is known, the 4f-level of platinum, due to the spin-orbit interaction, splits into two sublevels
Pt4fs, and Pt4fs;, the spin-orbit splitting of which is 3.33 eV. The Pt4f spectrum of the studied
samples and platinum foil is approximated by a single Pt4f;o—Pt4fz> doublet with a Ptdfz
binding energy in the region of 70.3 (for samples sp098 and sp099) and 71.2 eV (for platinum
foil). According the literature, the Pt4fz binding energy of bulk samples of metallic platinum is
71.1-71.6 eV [51,52]. In turn, the Pt4f7; binding energies of bulk PtO, PtO,, and Pt(OH)4 are in
the range 72.3-73 eV, 74.0-74.1 eV and 74.2-74.4 eV [53-56]. Thus, this peak can be attributed
to platinum in the metallic state; this statement is supported by the low value of the binding
energy and the asymmetric shape of the peak. At the same time, the bond value is 0.9 eV less
than that for bulk metallic platinum, which indicates the formation of an alloy with silver. It
should be noted that, for platinum nanoparticles, with a decrease in the particle size, an increase
in the Pt4fz binding energy occurs; the observed effect cannot be explained by the size of the

metal particles.
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Fig. S3. The Pt4f and Ag3d spectra of the studied samples.

Figure 3S also shows the Ag3d spectrum of the studied samples, as well as the silver foil.
As is known, the Ag3d spectrum is an Ag3ds—Ag3ds. doublet, the integral intensities of the
components of which are in a ratio of 3:2. The spin-orbit splitting (the difference between the
binding energies of Ag3ds, and Ag3ds;) is 6.00 eV. In this case, the Ag3d spectra of the
samples are well described by one doublet with the binding energy Ag3ds, in the region of
367.7 eV, while the spectrum of bulk metallic silver is well described by one doublet with the
binding energy Ag3ds, in the region of 368.3 eV. The values of the Ag3ds. binding energy of
silver in different states change in a narrow range of 367.5-368.5 eV, which makes it difficult to
identify the state of silver [57-62]. Nevertheless, the observed value of the binding energy
unambiguously indicates that an alloy of silver and platinum is being formed. It should be noted
that in some cases, to identify the state of silver, the so-called Auger parameter a is equal to the
sum of the binding energy Ag3ds,> and the position of the maximum of the Auger spectrum of
AgMNN on the electron kinetic energy scale [57—62]. For all samples, the Auger parameter o is
in the range of 725.6 eV, while for bulk silver this parameter is 726.2 eV, this fact also confirms

the formation of a silver-platinum alloy.
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