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Fig. S1. XPS spectra of Au 4f of [Prmim]AuCl, complex.

After preparation, the [Prmim]AuCly complex was analysed by XPS, Raman,
UV-vis and FTIR. Fig. S1 shows the XPS spectra of the Au 4f photoelectron emission
corresponding to the [Prmin]AuCly. The binding energies of Au 4f;, and Au 4fs),
levels were located at 87.18 eV and 90.83 eV, respectively. The peaks attributed to
the oxidation states of Au(Ill) species [1-2]. These showed that the metallic states of

Au® was not present in the sample.
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Fig. S2. Raman spectra of [Prmim]AuCl, complex.



Fig. S2 shows the Raman spectra of samples [Prmin]AuCly. The spectra of

sample shows two peaks at 316 and 340 cm™!, which are attributed to AuCl,—.[3]
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Fig. S3. UV-Vis spectra of [Prmim]AuCly complex and pure [Prmim]CI.

In Au(Illl) complexes, Au(Ill) is a d8 metal center where d-d electronic
transitions result in UV-Vis absorption. The type and number of ligands interacting
with the Au(IIl) center can be observed as intense bands in the UV region [4]. We
employed UV—Vis spectrometer to analyze the [Prmim]AuCly complex. As shown in
Fig. S3, the absorption maximums of [Prmim]AuCl,; complexe in chloroform appear
at 321 nm. Furthermore, pure [Prmim]Cl hardly has UV absorption in the region
(250-500 nm), so the absorption band is belong to [AuCly]~.[5]
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Fig. S4. Infrared spectra of [Prmim]AuCl; complex and pure [Prmim]CI.

To obtain direct evidence of the interaction between [Prmim]Cl and AuCly—, the
FTIR measurement was employed to analyze the [Prmim]AuCly complex, are shown
in Fig. S4. The aliphatic C-H stretch peaks do not shift because of the weaker
interaction between tetrachloroaurate anions and the alkyl side chains. However, the
ring C-H stretch peaks shift to higher wavenumber about 6.3 cm™'. The shift indicated
bonding interaction between protons in the imidazolium cation and the Au metal

center in the AuCl,— anion.[5]
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Fig. S5. Schematic representation of the experimental rig as applied in the here

reported continuous flow, gas phase acetylene hydrochlorination experiments.
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Fig. S7. TEM image of a Au-IL/AC catalyst (left) along with an EDX linescan,

corresponding with the red line shown (right).
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Fig. S8. The TOF value for the different catalysts: Au/AC,%! P/AC,”] Pd/AC,]
Ru/AC,®1 Rh/AC,] Ir/AC,"1 Bi/AC,P1 Ag/AC,I®] Cu/AC,1% Cd/AC,®] Zn/AC,]
Hg/AC,l%1  AuBa/AC,I'!l AuLa/AC,['2]  AuCo/AC,3]  AuCuCo/AC,I'*]  Au/Ni, !5
AuCs/AC,I10 AuTiOy/AC,['1  AulnCs/AC,I'81  AuCuK/AC,["1  AuBi/AC[R%
Au(CS(NH,),),/AC,21and Au-IL/AC.
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Figure S9. XPS spectra of (a) Au-IL/AC catalysts with different IL loading
normalized at 284.8 eV of Cls, (b) N 1s spectrum.
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Figure S10. XEDS spectra of used Au-IL/AC catalyst
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