
Received: 12 August 2022   |   Revised: 10 November 2022   |   Accepted: 17 November 2022 

DOI: 10.5185/amlett.2023.021719 

 

S U P P O R T I N G  I N F O R M A T I O N  

 Adv. Mater. Lett. | Issue (April-June) 2023, 23021719  [1 of 3] 

One-step Redox-induced Confined Pt Nanoparticles for 

Reduction of Nitroaromatics 

Pan Zhang    |    Wanchun Guo*  

Hebei Key Laboratory of Heavy Metal Deep-Remediation in Water and Resource Reuse, School of Environmental and Chemical 

Engineering, No. 438 West Hebei Avenue, Yanshan University, Qinhuangdao, 066004, China 

*Corresponding author: E-mail: wc-g@ysu.edu.cn; Tel.: +86-0335-8387743 

 

Turnover frequency (TOF) was calculated according to the following equation: 

𝑇𝑂𝐹 =
𝑚𝑜𝑙𝑒𝑠 𝑜𝑓 𝑟𝑒𝑎𝑐𝑡𝑎𝑛𝑡 

 𝑚𝑜𝑙𝑒𝑠 𝑜𝑓 𝑐𝑎𝑡𝑎𝑙𝑦𝑠𝑡𝑠×𝑟𝑒𝑎𝑐𝑡𝑖𝑜𝑛 𝑡𝑖𝑚𝑒
     (Equation S1) 

It is worth noting that we assume that all Pt atoms exhibit the same catalytic activity. The moles of the reactant were 

calculated according to the concentration, volume and conversion of the reactants. In this work, the TOF values were 

calculated using related data when the conversion of the substitute reaches 90%. The moles of the catalyst were calculated 

using the weight and the loading of Pt in the Fe2O3@PEDOT/Pt catalyst. For example, 4-NA (2 mL, 5 mM) was 10 µmol, 

considering the conversion is 90%, the moles of 4-NA taking part in the reaction is 9 µmol. Fe2O3@PEDOT/Pt (0.1 mL, 

0.0001 g/mL) is 10 µg. In addition, considering the molecular weight of Pt (195.084 g/mol) with 10.22 wt.% loading and 

the reaction time is 14.06 min when the conversion reaches 90%. Therefore, the TOF value with respect of the reduction 

of 4-NA was calculated to be 7331 h-1. 

Table S1. Catalytic performance of different Pt-based catalysts for the reduction of 4-NP and 4-NA. 

Reactants Catalyst 
Pt amount 

( 10-6 mmol) 

kapp 

(min-1) 

knor 

(min-1mmol-1) 

TOF  

(h-1) 
Reference 

4-NP PNIPAM-Pt 9.98 0.014 1402.81 42 [S1] 
4-NP PtNPs@COF 44   51 [S2] 

4-NP CF-RGO-Pt 18   1320 [S3] 

4-NP Pt@OMS 128 0.53 4140.63 834 [S4] 
4-NA Pt/RG 7.02 0.54 76923.08 534 [S5] 

4-NP Fe2O3@PEDOT@Pt 5.2 0.05 9615.38 2147 This work 

4-NA Fe2O3@PEDOT@Pt 5.2 0.31 59615.38 7331 This work 
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Fig. S1 (a) time-dependent UV-vis spectra of 2-Amino-5-nitrophenol catalyzed by Fe2O3@PEDOT/Pt; (b) the plot of ln(Ct/C0) against the reaction 

time (t) for the reduction of 2-Amino-5-nitrophenol. 

 

Fig. S2 (a) time-dependent UV-vis spectra of 2-NA catalyzed by Fe2O3@PEDOT/Pt; (b) the plot of ln(Ct/C0) against the reaction time (t) for the 

reduction of 2-NA. 

 

Fig. S3 (a) time-dependent UV-vis spectra of 2-NP catalyzed by Fe2O3@PEDOT/Pt; (b) the plot of ln(Ct/C0) against the reaction time (t) for the 

reduction of 2-NP. 
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Fig. S4 (a) time-dependent UV-vis spectra of 4-NP catalyzed by Fe2O3@PEDOT/Pt; (b) the plot of ln(Ct/C0) against the reaction time (t) for the 

reduction of 4-NP. 

 

 

 

  


