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Figure S1 SEM images of Au-CSC-850 catalyst.

Figure S2 SEM images of Au-SC-850 catalyst.



Figure S3 (a) The representative aberration-corrected high-angle annular dark field-scanning transmission electron 
microscopy images of Au-CSC-850 catalyst, and (b) histogram of Au particle size distribution over Au-CSC-850 catalyst.

500 nm

a

C

N Au

b

200 nm

c d

C

N Au

Figure S4. STEM image (a) and EDX elemental mapping (b) of Au-CSC-850 catalyst.
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Figure S5 Deconvolution of N 1s XPS spectra for Au-CSC-850 and Au-SC-850 catalysts.
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Figure S6 N2 adsorption isotherms (a) and pore size distribution (b) of Au-CSC-T catalysts
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Figure S7 SEM images of (a, b) Au-CSC-600 and (c, d) Au-CSC-1050 catalysts.

Figure S8 Raman spectra (a) and conversion of acetylene (b) for Au-CSC-T catalysts in acetylene 

hydrochlorination. Temperature: 180 oC; VC2H2:VHCl = 1.10; GHSV of C2H2 = 600 h-1.



1050

950

850
600

 

 

In
te

ns
ity

 (a
.u

.)

2 theta (o)
20 40 60 80

 

 

Au PDF 04-0784NaCl PDF 04-0784

94 92 90 88 86 84 82

1050

950

850

 

In
te

ns
ity

 (c
ps

)

Binding Energy (eV)

600

a b

Figure S9 (a) XRD patterns and (b) deconvolution of Au 4f XPS spectra for Au-CSC-T catalysts.
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Figure S10 The relationship between the conversion of acetylene and defects (ratio of ID/IG) for Au-CSC-T 

catalysts in acetylene hydrochlorination.

used for 200 h

used for 30 h

fresh

 

 

In
te

ns
ity

 (a
.u

.)

2 theta (o)

Au-CSC-850

10 20 30 40 50 60 70 80
 

 

Au PDF 04-0784

Figure S11 XRD patterns of used Au-CSC-850 catalyst.
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Figure S12 XRD patterns of Au-CSC-850 catalyst thermal treated at elevated temperature.
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Figure S13 TG and DTG curves of (a) fresh and (b) used Au-CSC-850 catalysts under air flow.
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Figure S14 Catalytic performance for Au-CSC-850 and Au/CSC-850 catalysts 
Reaction condition: T = 180 oC, P = 0.1 MPa, GHSV(C2H2) = 600 h-1, V(HCl)/V(C2H2) = 1.1



Table S1. The comparison of catalyst performance for various Au/C Catalysts in acetylene hydrochlorination. 

Catalysts Notes/precursors
Au

(wt%)
Temp.
(oC)

C2H2 
GHSV

(h-1)

C2H2 

Conversion
(%)

VCM 
Productivity
(mol kgcat

-1 h-

1)

References

Au-CSC-850 HAuCl4/H2O 0.31 180 600 70.6 ~169.6 This work
Au-CSC-950 HAuCl4/H2O 0.55 180 600 80.6 ~193.6 This work
Au-CSC-1050 HAuCl4/H2O 0.34 180 600 76.8 ~184.5 This work
Au/AC-D HAuCl4/H2O 0.25 180 1000 55 ~55.8 Ref [1]
Au/AC-D HAuCl4/H2O 0.5 180 1000 72 ~73.1 Ref [1]
Au/AC (NH4)3Au(S2O3)2 0.3 180 227 ~97 ~24.7 Ref [2]
Au/AC HAuCl4/Aqua regia 0.5 180 227 ~95 ~106.0 Ref [2]

Au-Cu/AC
SCN: Au = 

20:1/Aqua regia
0.25 180 1200 ~60 ~73.0 Ref [3]

Au-Cu/AC
SCN: Au = 

20:1/Aqua regia
0.5 180 1200 ~70 ~85.2 Ref [3]

Au/AC HAuCl4/H2O 1.0 200 650 ~75 ~56.9 Ref [4]

Table S2 The XPS spectra fitting results of N 1s for Au-SC-850 and Au-CSC-T catalysts.

Relative content of different N species /%
Catalysts

N content
(%) Oxidized N

(403.3 eV)
Graphitic N
(401.0 eV)

Pyrrolic N
(399.8 eV)

Pyridinic N
(398.2 eV)

Au-SC-850 2.3 9.20 25.63 37.05 28.12

Au-CSC-600 1.4 11.98 25.45 50.05 12.53

Au-CSC-850 0.7 12.04 50.13 21.56 16.28

Au-CSC-950 0.7 20.99 33.42 34.89 10.70

Au-CSC-1050 0.9 7.55 41.70 33.87 16.88
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