Electronic Supplementary Material (ESI) for Materials Chemistry Frontiers.
This journal is © the Partner Organisations 2019

Supporting Information

Ultrathin 2D Cu-porphyrin MOF nanosheets as heterogeneous

catalysts for styrene oxidation

Yawen Xiao®, Wenxiao Guo®, Huanhuan Chen®, Hongfeng Li?, Xiujie Xu®, Peng Wu°,
Yu Shen®, Bing Zheng®", Fengwei Huo® and Wei David Weit*

a Key Laboratory of Flexible Electronics (KLOFE) & Institute of Advanced Materials
(IAM), Nanjing Tech University (NanjingTech), 30 South Puzhu Road, Nanjing
211816, P.R. China.

b Department of Chemistry and Center for Catalysis, University of Florida, Gainesville,

FL 32611, USA.

E-mail addresses:wei@chem.ufl.edu (Wei David Wei)

iambzheng@njtech.edu.cn (Bing Zheng)



mailto:wei@chem.ufl.edu
mailto:iambzheng@njtech.edu.cn

(a)

Fig. S1 (a) Building units of Cu-TCPP, Cu (COO), paddlewheel (left), and TCPP
(right) (C-gray, N-blue, O-red, Cu-green); (b) One layer of Cu-TCPP; (c) The layered
structure of Cu-TCPP with AB stacking.
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Fig. S2 (a-b) Optical images of bulk Cu-TCPP and bulk Zn-TCPP; (c) XRD patterns
of bulk Cu-TCPP and Zn-TCPP.
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Fig. S3 UV-vis spectra of TCPP, Cu-TCPP nanosheets and Zn-TCPP nanosheets.
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Fig. S4 (a-c) AFM images of Cu-TCPP nanosheets; (d) Statistical analysis of the
thickness of ~100 Cu-TCPP nanosheets measured in AFM images.

Fig. S5 (a) Elemental mapping of Cu-TCPP showing copper, carbon, and oxygen.



(d)_ 11£2 nm
30}

E ‘.

gt ]
10} i
0 ' & N,
0 3 6 9 12 15 18 21 24

Thickness (nm)

Fig. S6 (a-c) AFM images of Zn-TCPP nanosheets; (d) Statistical analysis of the
thickness of ~100 Zn-TCPP nanosheets measured in AFM images.
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Fig. S7 XRD pattern of Zn-TCPP nanosheets.
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Fig. S8 Conversion efficiency of styrene versus time of Cu-TCPP nanosheets.
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Fig. S9 Catalytic process of styrene oxidation -2,
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Fig. S10 TEM images of Cu-TCPP nanosheets before (a) and after (b) the reaction;

XRD patterns (¢) and UV-vis spectra (d) of Cu-TCPP nanosheets before and after

reaction.
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Fig. S11 Optical microscope images of bulk Cu-TCPP crystals before (a) and after (b)

the reaction.
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Fig. S12 (a) SEM image of HKUST-1; (b) XRD pattern of HKUST-1.

1. P. Cancino, V. Paredes-Garcia, P. Aguirre and E. Spodine, Catal. Sci. Tech.,

2014, 4, 2599-2607.
2. H.-F. Yao, Y. Yang, H. Liu, F.-G. Xi and E.-Q. Gao, J. Mol. Catal. A: Chem.,

2014, 394, 57-65.



Some original gas chromatography results:

Styrene oxidation: Cu-TCPP nanosheets
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4 6 B 10mn 4 6 8 1mn 4 6 8 10 min
Materials Time (min) Area
1/2/3 1/2/3
Styrene 7.913/7.915/7.929 344.8/283.4/74.0
Benzaldehyde 8.951/8.951/8.955 2300.2/1610.6/1553.4
Styrene oxide 10.137/10.139/10.145 1924.9/1482.6/1832.8
Styrene oxidation: Zn-TCPP nanosheets
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Styrene 7.948/7.948/7.782 8354.7/8315.6/5599.4
Benzaldehyde 8.951/8.958/8.801 781.1/689.6/644.1

Styrene oxide
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36.7/20.2/12.4




Styrene oxidation: Bulk Cu-TCPP
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Styrene oxidation: HKUST-1
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Benzaldehyde 8.965/8.959 2210.6/1890.0

Styrene oxide
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Styrene oxidation: Cu?*
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Styrene 7.921/7.928 2575.2/1335.8
Benzaldehyde 8.950/8.956 2130.2/1510.6
Styrene oxide 10.134/10.145 365.4/416.5
Styrene oxidation: TCPP
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Styrene 7.921/7.960 8996.9/11199.7
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Styrene oxide
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139.2/44.7
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Styrene oxidation: None
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Styrene 7.955/7.960 10107.8/10390.5
Benzaldehyde 8.952/8.951 985.2/1326.5
Styrene oxide 10.160/ 28.2/0
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