
Supporting Information (SI)

Hierarchical Chitosan/Carbon Composites for Enhancing Electricity Generation Performance of Geobacter sulfurreducens
Sheng-chao Gao a,1, Wen Zhou a,1, Ting-fang Maia, Yue Zhanga, Lian-bin Caoa, Jin-song Donga, Tian-peng Gaob,c (,Ying Liua(
a Shaanxi Key Laboratory of Agricultural and Environmental Microbiology, College of Life Sciences, Northwest A&F University, No. 22 Xinong Road, Yangling, Shaanxi Province, PR China 712100

b The Engineering Research Center of Mining Pollution Treatment and Ecological Restoration of Gansu Province, Lanzhou City University, Lanzhou,730070, China

c College of Biological and Environmental Engineering, Xi'an University, Xi'an 710065, China


[image: image1.emf]CS/CNTs

CS/CB

CNTs

CS

CB

 

 

 

10 20 30 40 50 60

 

 

2θ (degree)

Intensity (а.u.)

 

 

 

 

 

 


Fig. S1 XRD patterns of CS, CB, CNTs, CS/CB and CS/CNTs, respectively.
Table S1 Summary of the XRD patterns peak positions of CS, CB, CNTs, CS/CNTs and CS/CB

	Characteristic peak
	Sample type

	
	CS
	CB
	CNTs
	CS/CB
	CS/CNTs

	Peak 1
	20.07°
	24.14°
	25.71°
	24.84°
	26.04°

	Peak 2
	―
	42.85°
	42.83°
	43.48°
	42.50°


Note: “―” represented no data shown.
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Fig. S2 FTIR spectra of diverse powders. (A) standard samples: CS, CNTs and CB, (B) CS/CNTs composites: freeze-drying 0 h (natural air-drying over 24 h), 5 h and 10 h, respectively, (C) CS/CB composites: freeze-drying 0 h, 5 h and 10 h, respectively.
Table S2 Generalization of the principal functional groups and its positions of samples 

	Samples
	Functional groups

	
	O-H
	C-O
	N-H & C-N

	CS
	3436.45
	1651.25
	1557.55

	CNTs
	3435.72
	1639.76
	―

	CB
	3438.78
	1639.41
	―

	CS/CNTs (0 h)
	3426.90
	―
	1555.80

	CS/CNTs (5 h)
	3433.52
	1643.38
	1548.61

	CS/CNTs (10 h)
	3429.79
	1645.24
	1523.93

	CS/ CB (0 h)
	3426.90
	―
	1526.49

	CS/ CB (5 h)
	3433.52
	1645.06
	1518.76

	CS/ CB (10 h)
	3429.79
	1640.72
	1509.75


Note: “―” represented no data shown.
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Fig. S3 SEM images of pure CNTs (A) and CB (B). The magnification of SEM image (A) was ×50000, which was provided by Nanjing XFNANO Materials Tech Co. Ltd in China. The magnification of SEM image (B) was 8000.
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Fig. S4 Chronoamperometric curves of EABs using different electrodes in the three-electrode system at a constant potential of 0.3 V. (a) Control (unmodified graphite electrode), (b) CS/CNTs (0 h), (c) CS/CNTs (5 h), (d) CS/CNTs (10 h), (e) CS/CBT (0 h), (f) CS/CB (5 h), (g) CS/CB (10 h). All potentials are versus SCE unless otherwise stated. 
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Fig. S5 Nyquist plots of EABs adhered on diverse electrodes. The inset showed the high frequency region of Nyquist graph. (a) Control (unmodified graphite electrode), (b) CS/CNTs (0 h), (c) CS/CNTs (5 h), (d) CS/CNTs (10 h), (e) CS/CBT (0 h), (f) CS/CB (5 h), (g) CS/CB (10 h). EIS was employed with the frequency range of 0.01 Hz to 100 kHz at -0.45 V. 
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Fig. S6 The appropriate equivalent circuit diagram was used in this study to monitor bacterial adhesion and biofilm maturation. Rs is the solution resistance; Rct is related to the charge transfer resistance at the electrodes interface; Qct refers to the constant phase element, which represents the double layer capacitance; Rbiofilm is the biofilm resistance; Qbiofilm represents the double layer capacitance, which caused by the electrode surface biofilm.
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Fig. S7 The standard curve of OD versus biomass based on bovine serum albumin (BSA)
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Fig. S8 SEM images on graphite electrode after G. sulfurreducens biofilms formed. The magnification was 2000. Inset was the higher magnification of EABs (20000). Inset showed high magnification of biofilm-covered electrode. 
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