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Fig. S1 The antifungal effect by adding of 100μg·mL-1 micro/nano-biochars with water-

dispersibility (A: the upper-layer biochar, B: the lower-layer biochar) and the effect of rice 

growth of rice nursery substrates containing (a: the upper-layer biochar, b: the lower-layer 

biochar, c: blank)
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Fig. S2 Langmuir isotherm plots for the adsorption of Pb2+ onto the upper-layer (a) and the 

lower-layer (b) biochar with water-dispersibility and micro/nano-structure

 



Table S1 A comparison of the analytical performance of modified electrodes based on different 

materials for the electrochemical determination of Pb2+.
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Materials pH Buffer solution Linear rang LOD Referenc

e

SnO2/reduced grapheme oxide 5.0 0.1 M PBS 0 - 1.3 μM 18.39 nM 1

MWCNT/SP 5.0 0.11 M ABS 0 - 200 nM 23 nM 2

TiO2-ZrO2/PCE 3.0 0.1 M ABS 0.01 - 10 mM 7.6 µM 3

BiF-EPPGE 4.5 0.1 M ABS 0.48 - 1.44 μM 0.4 nM 4

Biochar/CPEM 5.0 0.1 M PBS 0.005 - 10 μM 9.8 nM 5

PBF/GCE 4.5 0.1 M ABS 1.3 - 13 mM 83 μM 6

Carbon nanotube/nafion 5.0 0.1M ABS 0.08 - 6 μM 5 nM 7

Bismuth oxide SPE 4.5 0.1 M ABS-HCl 48 - 720 nM 48 nM 8
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BiBE 5.0 0.1 M ABS 48.3 - 483 nM 0.506 nM 11
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Biochars(nafion)/GCE 5.0 0.1 M ABS 0.02 – 8 µM

0.002 – 0.8 µM

6.8 nM

0.7 nM
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Table S2 The antifungal effect by adding of as-obtained two biochars.

*Note: Multiple comparisons were done by Duncans new multiple range method 

test, and a, b, c mean values in the same line with different superscripts differ 

significantly 0.05 (p<0.05).

Additive Concentration (μg·mL-

1)

Inhibition zone diameter (mm)

Blank 0 8.99 ± 0.70b

50 9.13 ± 0.53b

100 11.30 ± 0.90a

Upper-layer biochar

250 9.945 ± 0.74a

50 8.85 ± 0.20b

100 13.46 ± 0.31a

Lower-layer biochar

250 12.21 ± 1.92c



Table S3 Langmuir constants for adsorption of Pb2+ on two biochars.

KL qm R2

Upper-layer biochar 0.0202 56.56 0.857

Lower-layer biochar 0.0260 41.67 0.834


