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Figure S1. 3D framework structure of [CuMo6] packing along a axis quasi 2D 

material with atomically dispersed Cu2+ in the uniform distance of 11.76 Å and 

possessing two shapes of nanoporous. 

 

Table S1. Details and results of the BVS calculations Subroutine Calc_BVS 

(JRC-LLB, version: March-2005). Title: Summary of Bond-Valence calculations for 

file: (NH4)4{[NH2C(CH2O)3]2CuMo6O18}.cfl 

Atom Coord D_aver Sigm Distort (x10-4) Valence BVSum(Sigma) 

Mo3 6 1.9113(13) 210.838 6 6.544(31) 

Mo2 6 1.9716(13) 132.717 6 5.989(26) 

Mo1 6 1.9025(13) 130.535 6 5.942(29) 

Cu1 6 2.0384(12) 16.059 2 2.125(8) 

O3 4 2.1896(16) 52.276 -2 1.609(8) 

O2 4 2.0650(17) 79.692 -2 2.274(12) 

O4 2 1.9156(24) 1.738 -2 1.959(12) 

O5 2 1.9247(22) 0.254 -2 1.907(11) 

O6 2 1.7581(21) 95.508 -2 2.319(20) 

O9 1 1.7076(38) 0 -2 1.714(17) 

O1 4 2.1995(17) 46.806 -2 1.546(8) 

O7 1 1.7022(36) 0 -2 1.740(17) 

O10 1 1.7167(34) 0 -2 1.673(15) 

O12 1 1.6964(36) 0 -2 1.767(17) 

O8 1 1.7301(38) 0 -2 1.613(16) 

O11 1 1.7152(34) 0 -2 1.679(15) 
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Figure S2. TGA analysis of the (NH4)4{[NH2C(CH2O)3]2CuMo6O18} cluster. 

 

 

Figure S3. The full XPS spectrum survey of (NH4)4{[NH2C(CH2O)3]2CuMo6O18} 

cluster. 

 

 

 

Figure S4. The FT-IR spectrum of (NH4)4{[NH2C(CH2O)3]2CuMo6O18} cluster. 
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Figure S5. Negative-mode ESI-MS of (NH4)4{[NH2C(CH2O)3]2CuMo6O18} cluster. 

The peak belongs to the protonated {[H3NC(CH2O)3]2CuMo6O18}2-. 

 

 

 

Figure S6. UV/Vis LMCT spectra of (NH4)4{[NH2C(CH2O)3]2CuMo6O18} (246 nm) 

and (NH4)4[Cu(OH)6Mo6O18] cluster (224 nm). 
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Figure S7. UV/Vis d-d transition spectra of (NH4)4{[NH2C(CH2O)3]2CuMo6O18} 

(687 nm) and (NH4)4[Cu(OH)6Mo6O18] cluster (607 nm). 

 

 

Figure S8. The simulated XRD of (NH4)4{[NH2C(CH2O)3]2CuMo6O18}, and powder 

XRD pattern of the as-obtained cluster and the cluster after fifth catalytic run. 

Simulation is based on the single crystal X-ray diffraction data. 
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Figure S9a. Reaction process of p-nitrophenol reduction towards p-aminophenol 

generation monitored by GC-MS spectra at 3.5min 

 

 

Figure S9b. Substance match of the reactant from the NIST mass spectral library 

through MassHunter 

 

 

Figure S9c. Substance match of the product from the NIST mass spectral library 

through MassHunter 
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Table S2. The peaks, retention time and integral area of the reactants p-nitrophenol 

and the corresponding product p-aminophenol from GC-MS spectra at 3.5min 

 

 

Table S3. The linear fitting parameters of catalytic reaction kinetics equation 

 

 

Figure S10. Reaction process of p-nitrophenol reduction towards p-aminophenol over 

the monometallic (NH4)6[Mo7O24] catalysts. 
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Figure S11. Catalytic reaction kinetics comparison of bimetallic 

(NH4)4{[NH2C(CH2O)3]2CuMo6O18} catalyst with different amount. 

 

 

Table S4. The linear fitting parameters of catalytic reaction kinetics equation with 

bimetallic (NH4)4{[NH2C(CH2O)3]2CuMo6O18} catalyst amount optimization. 
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Figure S12. The conversion, selectivity and yield of p-nitrophenol hydrogenation 

reaction employ recovered {[NH2C(CH2O)3]2CuMo6O18}
4- catalyst of five cycle runs 

 

 

Figure S13. The conversion, selectivity and yield of p-nitrophenol hydrogenation 

reaction employ recovered [Mo7O24]
6- catalyst of two cycle runs 
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Figure S14. The conversion, selectivity and yield of p-nitrophenol hydrogenation 

reaction employ recovered [Cu(OH)6Mo6O18]
4- catalyst of two cycle runs 

 

Figure S15 Cyclic voltammetry of tris ligand 

 

 

 


