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Figure 1. Operating principles of a MFC.
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Table 1. Phototrophic microorganisms used in the MFC research

MSCs category Photosynthetic organism Electron donor Power densitya (Max) Refs
- - 2
Plant roots microbial fuel cells, Reed mannagrass Rhizodeposits 0.067 W/m*@® o]
P-MFCs (Plants produce rhizodeposits, ~ Spartina anglica Rhizodeposits 0.1 W/m? (10]
and the bacteria convert these Spartina anglica Rhizodeposits 0.222 W/m? [11]
rhizodeposits into electrical energy Arundinella anomala Rhizodeposits 0.022 W/m? [11]
via the fuel cell Oryza sativa ssp. indica Rhizodeposits 0.033 W/m? [12]
Microcystis aeruginosa Algal biomass 0.05 W/m*® N3]
Chlorella vulgaris Algal biomass . 3
Anode photosynthetic algae microbial . orelia v gan‘v &a %ﬂmdqq 3.7 W/m > 5 [13]
o ) Chlorella vulgaris Algal biomass 0.98 W/m* (277 W/m’) [14]
fuel cells, APAMFCs . 5 N
i Ulva lactuca Algal biomass 0.76 W/m? (215 W/m?) [14]
(Algal biomass used as a substrate for . )

. R K K Scenedesmus Algal biomass 1.78 W/m [15]
electricity generation in MFCs, either L. . . s [16]
in living cells or dry mass) Laminaria saccharina Algal biomass 0.25 W/m
mn Y Scenedesmus obliquus Algal biomass 0.102 W/m? (0.951 W/m*) (7]

Arthrospira maxima Algal biomass 5.8 W/m? (18]
, i sedi 0.063 W /m’ 1
Cathode photosynthetic algae microbial Chlorella vulgar%s cedl'mem 3m L19]
. Chlorella vulgaris sediment 5.6 W/m [20]
fuel cells, C-PAMFCs (Use of . . 3
. . Mixed algae sediment 5.7 W/m [21]
microalgae in the cathode compartment L. . . 2
. R Spirulina platensis sediment 0.016 W/m [22]
for oxygen production to the cathodic . 2
tion) Anabaena sediment 0.058 W /m [23]
reac Microcystis aeruginosa sediment 0.058 W/m’ [24]
R . Rhodobacter capsulatus Metabolites [25]
Photosynthetic bac fuel cells
(Cotolsy'nt e}:u‘[ tja(’tl:ln? .ue cens Chlorobium limicola Metabolites 2.65 W/m’ [26]
. fm a”f p.‘o ?s.ynlhe ch le and c: Mixed culture Metabolites 0.01 W/m? [27]
icroorgamsms m the anode and can Rhodopseudomonas palustris Algal biomass 2.72 W/m? 28]
generate electrons through photo— . . N 3
“atalytic reaction of water) Rhodopseudomonas palustris sediment 0.79 W/m2 (2.9 W/m?) [29]
catalytic Rhodobacter sphaeroides sediment [30]

(DThe formula of power density:Ps =P/S = (Uc-Ua) x1/S, S as the surface area of electrode.
2 The formula of volumetric power:Pv =P/V = (Uc-Ua) xI[/V, V as the effective volume of the reactor.
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Figure 2. Operating principles of plant roots microbial fuel cells (P—
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Figure 3. Operating principles of anode photosynthetic algae microbial fuel cells (A-PAMFCs) .
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Advances in microbial solar cells — A review
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Abstract: The energy crisis has become one of the major problems hindering the development of the world. The emergence
of microbial fuel cells provides a new solution to the energy crisis. Microbial solar cells, integrating photosynthetic
organisms such as plants and microalgae into microbial fuel cells, can convert solar energy into electrical energy. Microbial
solar cell has steady electric energy, and broad application prospects in wastewater treatment, biodiesel processing and
intermediate metabolites production. Here we reviewed recent progress of microbial solar cells from the perspective of the
role of photosynthetic organisms in microbial fuel cells, based on a vast amount of literature, and discussed their
advantages and deficiency. At last, brief analysis of the facing problems and research needs of microbial fuel cells are
undertaken. This work was expected to be beneficial for the application of the microbial solar cells technology.
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