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Abstract 

coal, oil and natural gas, but 

alternative, environmentally sustainable energy sources are under active investigation.  Among these sources, 

energy production for a sustainable society.  Due to their excellent electrical characteristics, the application of 

carbon nanotube technology (CNT) to these fuel cells has been investigated, with the goal of improving the 

overall power generation efficiency.  In addition, the possibility of employing microbial fuel cells for biomass 

hydrogen production was also studied, and results from both the power generation and biomass hydrogen 

production studies are reported. 

Keywords: Microbial Fuel Cell Biomass Hydrogen Carbon Nanotube, Geobacter 

TSCP Tamagawa Solar Challenge Project) 

Memoirs of The College of Engineering, Tamagawa University, No.51 (2016) 17



Memoris of The College of Engineering, Tamagawa University, No.51 (2016) 
 

51 2016                                    2  

CNT

Carbon Nanotube CNT

 

bio

mass

CO2

CO2 CO2

CO2

CO2

Carbon Nanotube

Shewanella

Geobacter

 
 

(SOFC) 
 

 H 
4 

 
 PEFC  

H  

 
      
 

  
   

 

    

+
(SOFC)

C

玉川大学工学部紀要　第51号 （2016）18



Memoris of The College of Engineering, Tamagawa University, No.51 (2016) 
 

51 2016                                    3  

CNT

Geobacter

Fe2O3

CFRP

CFRP Carbon-Fiber-Reinforced Plastic

Type1

CFRP CNT

Type2

CNT CFRP

Type3

Type1 Type2

I-V V-W

CNT

Type1

Type2

Memoirs of The College of Engineering, Tamagawa University, No.51 (2016) 19



Memoris of The College of Engineering, Tamagawa University, No.51 (2016) 
 

51 2016                                    4  

CFRP+CNT

Type2

Type2

Type1 Type2

Type2

Type2

CNT

CFRP Type3

CFRP CNT

Type1 Type2 Type2

Type3

Type3

玉川大学工学部紀要　第51号 （2016）20



Memoris of The College of Engineering, Tamagawa University, No.51 (2016) 
 

51 2016                                    5  

CFRP

CNT

Type2

Type3

V=E rI 1  
V V  E V r  
I A  

Type2 Type3

Type h h

Type3

CFRP

CFRP Carbon-Mat

CNT

(N )

pH7

Type5 CNT CNT

CNT

Day1 Type6

Type4 Type5

Day3

P-Max

Day1

Day3

Memoirs of The College of Engineering, Tamagawa University, No.51 (2016) 21



Memoris of The College of Engineering, Tamagawa University, No.51 (2016) 
 

51 2016                                    6  

Day5 Type4 Type6

Type5

Day5

Day16

Day37

Day65

Day78

Type2 Type3

Type2

CNT CNT

Type2

玉川大学工学部紀要　第51号 （2016）22



Memoris of The College of Engineering, Tamagawa University, No.51 (2016) 
 

51 2016                                    7  

Type5

CFRP+CNT Type5 MFC CFRP 

+CNT MFC I-V V-W

MFC

MFC

MFC

MFC

MFC

5ml

SHIMADZU GC-8A

SHINCARBON ST 4m

INJ 120

COL 200

CURRENT 70mA

Ar

Type4 Type5 MFC

CNT

Type7 Type8 MFC

MFC

MFC

n= 
 

2  

atm/K mol

K

X

ml X

GC

Memoirs of The College of Engineering, Tamagawa University, No.51 (2016) 23



Memoris of The College of Engineering, Tamagawa University, No.51 (2016) 
 

51 2016                                    8  

Type4

CO2 Type7

MFC

Type5 Type8

Type7 MFC

MFC

MFC CNT

P-Max

CNT

MFC

CNT

CNT

CNT

MFC

MFC

MFC

MFC

MFC

MFC

26
 

32-35 2015  

Received, March 23, 2016 

玉川大学工学部紀要　第51号 （2016）24

2016年３月23日原稿受付，2016年３月30日採録決定
Received, March 23, 2016; accepted, March 30, 2016


