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Table S1. Apparent Rate Constant k Values, Activity Parameter and Pd/S 

Atomic Ratios of Different Catalysts in the 4-NP Reduction Reaction 

 rate constant 

(s
-1
) 

activity parameter 

(s
-1
 gPd

-1
) 

Pd/S atomic 

ratio 

Bio-Pd 3.7 × 10
-4
 260 0.5 

Bio-Pd-300 1.4 × 10
-3
 610 0.6 

Bio-Pd-400 5.0 × 10
-3
 1200 1.2 

Bio-Pd-500 7.8 × 10
-4
 81 1.8 

commercial Pd/C 4.2 × 10
-3
 1200 No S 

  



S3 

 

Table S2. Comparison of the Catalytic Activity among the State-of-Art Pd 

Based Catalysts and the Bio-Pd Synthesized in This Work 

catalyst 4-NP: NaBH4  

(mol/mol) 

time for 4-NP 

total reduction  

ref. 

Pd@MOF core–shell nanocomposite 1:200 5 min 
1
 

Pd@Ni core–shell NPs 3:250 290 seconds 
2
 

dendrimer-templated Pd NPs 1:100 300 seconds 
3
 

Pd nanoparticles 1:50 20 min 
4
 

PdAu bimetallic NPs 1:50 16 min 
4
 

Bio-Pd 1:100 10 min This work 
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Figure S1 Images of (a) Shewanella oneidensis; (b) after NaPdCl4 addition; and (c) 

after HAuCl4 addition in the serum bottles   
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Figure S2. TEM image of the freezing-dried Bio-Pd.
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Figure S3 (a) TEM image of the bio-supported Pd heated at 400 
o
C without KOH for 

3 h; and (b) time-dependent UV-vis absorption spectra of the mixed 4-NP and NaBH4 

solution with the catalyst 
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Figure S4. Pore size distribution of the bio-Pd samples after different heat treatments 
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Figure S5. ln(At/A0) versus time for the 4-NP reduction over the catalysts with 

different Pd loadings (At is the absorbance at wavelength of 400 nm at time t, and A0 

is absorbance at wavelength of 400 nm at initial time). 


