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S1. Quantification of the reaction. 

Conversion of PP-ol (%) =  × 100%

𝑝𝑒𝑎𝑘 𝑎𝑟𝑒𝑎 𝑜𝑓 𝑟𝑒𝑎𝑐𝑡𝑒𝑑 𝑃𝑃 ‒ 𝑜𝑙
𝑝𝑒𝑎𝑘 𝑎𝑟𝑒𝑎 𝑜𝑓 𝑃𝑃 ‒ 𝑜𝑙 𝑖𝑛𝑝𝑢𝑡

Yield of PP-one (%) =  × 100%

𝑚𝑜𝑙𝑒𝑠 𝑜𝑓 𝑃𝑃 ‒ 𝑜𝑛𝑒 𝑓𝑜𝑟𝑚𝑒𝑑
𝑚𝑜𝑙𝑒𝑠 𝑜𝑓 𝑃𝑃 ‒ 𝑜𝑙 𝑖𝑛𝑝𝑢𝑡

Unless otherwise specified, yields of other products (AP, Phol, BBE, PF) were 

calculated by the same way as that for PP-one employing the moles of the specific 

products. At the same time, The moles of products and by-products are calculated by 

the fitted moles-peak area standard curve formula (Fig. S1).

S2. Theoretical computation method.

The density functional theory (DFT) calculations of work function (WF) were 

performed using the Quantum Espresso with the Perdewe Burkee Ernzerhof (PBE) 

functional [1,2]. The Kohn-Sham one-electron valence states were expanded in a plane 
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wave basis set with a kinetic energy cutoff of 450 eV. The surface was simulated by 

the slab model, and a larger than 15 Å of vacuum layer was used to eliminate the 

interaction between periodic images. The work function was evaluated according to 

Equation (1):

     (1)𝑊𝐹 = 𝐸𝑣𝑎𝑐 ‒ 𝐸𝑓

where WF, Evac, and Ef represent work function, vacuum level, and Fermi level, 

respectively. 

Table S1 
Summary of energetic properties for CN and ZIS.

Catalysts Eg/eV Efb/eV vs.Ag/AgCl Efb/eV vs.NHE Ecb/eV Evb/eV
CN 2.91 -1.33 -1.13 -1.23 1.68
ZIS 2.47 -0.62 -0.42 -0.52 1.95

Fig. S1. TEM images of Zn4In2S7.
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Fig. S2. HPLC spectra and quantitative analysis of PP-ol and its C-O bond breaking products.

 
Fig. S3. HPLC spectra of the by-products of broken PP-ol C-C bond.
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Fig. S4. The by-products that break the C-C bond of PP-ol.

Table S2
Adsorption of pp-ol by CN and ZCN materials after 3h.

Catalyst CN ZIS ZCN-100 ZCN-200 ZCN-300 ZCN-400

Adsorption 
capacity 

(%)
3.4 2.2 2.6 2.1 2.5 2.2
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