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Materials Preparation
Chemicals
All chemicals were used as received of analytical grade without further purification.
Cobalt chloride (CoCl2·6H2O), nickel chloride (NiCl2·6H2O)and cupric chloride
(CuCl2·2H2O) were from Sinopharm Chemical Reagent Co.Ltd. 1-Dodecanethioland
polyvinyl pyrrolidone (PVP) with Mw = 55000were purchased from Sigma-Aldrich.
Other chemicals information was provided in the main manuscript.

Methods
Synthesis of other hydroxides
Copper hydroxide (Cu(OH)2), cobalt hydroxide (Co(OH)2), nickel hydroxide (Ni(OH)2)
suspension were prepared using the same procedure described above except that
CuCl2·2H2O, CoCl2·6H2O, NiCl2·6H2O was used instead of FeCl2·4H2O.
Deposition- precipitation of Au precursors
The synthesis was the same in the main manuscript.
Synthesis of other Au/MOFs
The synthesis was the same for Au/FeBTC by mixing Au containing hydroxide
solution and linker solution.
Synthesis of Pure MOFs
The synthesis was the same as the aforementioned process, except there was no
HAuCl4 added.

Synthesis of Au/Al2O3 and Au/P25
A suspension of Al2O3/P25 in deionized water was formed, after homogenization by
ultrasonication for 30 min, to achieve a reaction mixture. Then the procedures of
Deposition- Precipitation of Au precursors were almost the same from above. After
the mixing Al2O3/P25 suspension and treated gold precursor and readjusting the pH
value of the mixture, the product was aged under stirring for 18h and then purified
by filtration, washed with ethanol, then water and dried at 65 °C.
Synthesis of other Au NPs supported MOFs
The synthesis were almost the same expect that during the deposition- precipitation
process there is no adjusting pH value of chloroauric acid solution.
Synthesis of catalysts with method 1
Method 1 refers to a pre-synthesized method, which involves synthesis of NPs
individually first and subsequent mix metals with organic ligands to construct the
MOF around them. So the synthesis can be dived into two steps:
First the NPs were prepared with PVP as ligands for protection and stabilization.
Typically, a solution of PVP (0.5 g) in water (20 ml) was added dropwise to an
aqueous solution of HAuCl4 (0.026 mM, 150 ml) with rapid stirring in a round bottom
flask (250 ml) under ice bath. Quickly, newly prepared NaBH4 solution (100 mM,
10mL) was poured into the flask to trigger the reduction reaction. The mixture was
refluxed with stirring for another 20 minutes. Then the mixture was further stirred at
room temperature for 24 hours. The PVP-stabilized Au NPs were collected by
centrifugation at 14,000 rpm for 30 minutes, washed by methanol for three times.
Then the as-prepare NPs were placed in the solution of FeCl2.The following
procedures are the same as the synthesis of pure MOF.
Synthesis of catalysts with method 2
Method 2 was the same as method 1, which the pre-synthesized Au NPs were
stabilized by 1-Dodecanethiol.Ethanolic solution of 1-dodecanethiol (20 mM, 50 mL)
was added to the solution of HAuCl4 (0.026 mM, 100 mL) for surface capping. Then,
newly prepared NaBH4 solution (100 mM, 10mL) was added. And the mixture was
stirred for 6 hours at room-temperature. The thioalcohol -stabilized Au NPs were
collected by centrifugation at 14,000 rpm for 30 minutes, washed by ethanol and
acetone repeatedly for three times. Then the as-prepare NPs were placed in the
solution of FeCl2.The following procedures are the same as the synthesis of pure
MOF.

Synthesis of catalysts with method 3
Method 3 refers to a widely used pre-synthesized approach which use presynthesized MOFs as scaffold providing a confined space and heterogeneous sites for
nucleation of the introduced the metal precursors. First pure MOFs were synthesized
by aforementioned method. They were dispersed in water again. Then a solution of

HAuCl4, which was brought to pH 10 by the addition of 0.2M NaOH, was added
.Followed by the reduction by newly prepared NaBH4 solution.

Scheme S1. Schematic illustration of the fabrication process of Au/MOF catalyst through pure
beaker and solution chemistry by an in-situ reduction and conversion strategy

Figure S1. Digital photographs of products at gram level obtained from single synthetic batch

Figure S2. SEM and TEM images of as-prepared PSAC Au/FeBTC

Figure S3. X-ray photoelectron spectroscopy analysis of the Au 4f of PSACs Au/FeBTC

Figure S4 TG-DTA diagram of PSAC Au/FeBTC

Figure S5. UV-vis spectrum for samples with catalysts but without adding hydrogen source

Figure S6. UV-vis spectrum for samples with hydrogen source but without adding catalysts

Figure S7 The morphology and crystallinity of the catalyst using different synthetic approach

Figure S8 The morphologies of the catalyst using different synthetic approach

Table S1The comparison of hydrogenation of p-nitrophenol performance of different material
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Figure S9 The morphology of the catalyst after the reaction from HAADF-STEM

