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Microbial electrolysis cell treating liquefied kitchen waste with

simultaneously resourceful hydrogen production
ZHANG Jiayao',LIAO Chengmei', WANG Qi*, WANG Xin'
(1. College of Environmental Science and Engineering , Nankai University , Tianjin 300350, China ;
2. Beijing Construction Environmental Restoration Co., Lid., Beijing 100015, China )

Abstract: Aiming at the problem that the wastewater produced after the liquefied processing of kitchen waste is
difficult to degrade and recycle, a compact stacked microbial electrolysis cell (MEC) was constructed to rapidly
degrade organic compounds in wastewater and resourceful hydrogen production. Using acetate as the substrate, the
reactor configuration and operation parameters were optimized by comparing the effects of different anode materials
and different operating conditions (auxiliary voltage, solution disturbance) on the performance of stacked MEC
reactor. The results revealed that the COD removal rate of the reactor using carbon felt with a thickness of 5 mm as
the anode material was (92+1)% and hydrogen production rate reached (65+12) mL/(L+d) within 36 h, which was
much higher than that of the reactor using carbon cloth and carbon felt with a thickness of 2 mm as the anode
material. After increasing the solution disturbance, the 5 mm carbon felt reactor removed (96+2)% COD within
13 h and produce hydrogen at the rate of (1 225+72) mL/(L-d) under the bipolar voltage of (0.70+0.02) V. The
parameter-optimized reactor was used to treat the liquefied kitchen waste, which could remove (75+1)% COD
within 20 h and produce hydrogen at the rate of (161+6) mL/(L+-d) , realizing the organic compounds degradation
and simultaneous hydrogen production from wastewater.
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Fig. 1 Reactor configuration (a)and side view
of MEC using carbon felt(b)
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Fig. 2 The effects of different anode materials on the performance of MEC reactor
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Fig. 3 The effects of different auxiliary voltages on the performance of MEC reactor
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Fig. 4 The effects of adding solution disturbance on the performance of MEC reactor
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