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Abstract: The development of renewable energy is vital to modern life due to the challenges from the depletion of fossil en-
ergy, the greenhouse effect and the deterioration of the environment. The third generation of solar cells including dye-sensi-
tized solar cells, perovskite solar cells and organic polymer solar cells, are characterized by high conversion efficiency, low
processing cost and environmental friendliness, they have attracted tremendous scientific and industrial attention in the past
two decades. It is greatly significative to improve the efficiency and stability of solar energy devices for promoting their indus-
trialization. Metal organic framework materials (MOFs) is a new kind of compound arranged with metal clusters and organic
monomers, which is widely studied in the field of gas storage and separation. In recent years, MOFs is also used in photovol-
taic technology to improve the incident photon-to-electron conversion efficiency and stability of device due to its high crystal-
linity, huge specific surface area and porosity. The review focuses on the summary of the applications and breakthroughs of
MOFs and their derivatives in dye-sensitized solar cells, perovskite solar cells and organic polymer solar cells in recent
years, aiming to provide references for the prospect of photovoltaic technology in the future.
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Fig. 1  Schematic diagram of dye-sensitized solar cells
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Fig. 2 MOFs as a photoanode for dye-sensitized solar cells: (a) bloc-

king layer[m] , (b) pholosensitizer[lg]
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Table 1 Comprehensive comparison between MOFs and traditional materials in solar cells

Situation Materials PCE Economy Process Ref.
ZIF-8 5.34% Expensive Simple
DSSC-scattering layer [16]
TiO, 5.11% Cheap Complicated
Ru-Zr-MOF 0.125% Cheap Simple [18]
DSSC-sensitizer
N719 8.2% Expensive Complicated [21]
MIL-125 derivative 7.2% Expensive Complicated
DSSC-photoanode [31]
P25 TiO, 6.37% Cheap Simple
PIZA-1 Derivative 9.1% Cheap Complicated
DSSC-CE [10]
Pt 8. 04% Expensive Simple
In-MOF 15.8% Expensive Complicated
PVSCs-HTL [49]
Spiro-OMeTAD 12. 8% Cheap Simple
nTi-MOF 18. 94% Cheap Simple
PVSCs-ETL [48]
TiO, 12% Expensive Complicated
Ui0-66 18% Cheap Complicated
PVSCs-Perovskite layer [53]
PVSC 15.8% Expensive Simple
Tellurophene-MOF's 10. 39% Expensive Complicated
0SCs-EEL [54]
PEIE 9.91% Cheap Simple

I BHAE B Jth (organic polymer solar cells, OSCs) H1, LA THHAIA B MOFs fifHE M RE, S MOFs 76 K FHAE HL b A ) 52
SR PP B R PRI BF TR RO B AR, BRI AR T A
RIAE LR 3 AT it — R
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