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Advances of Perovskite Typed Mixed lonic and Electronic Conductor in the
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Abstract Due to the excellent performance for transporting oxygen ions and electrons, perovskite type mixed
ionic and electronic conductor (MIEC) has good application prospect in the process of energy conversion and
utilization. The preparation methods of perovskite typed mixed ionic and electronic conductor are reviewed, and its
applications focusing on chemical looping combustion, oxygen separation, the generation of H, and the solar cell are
summarized. As a kind of composite catalyst, perovskite typed MIECs are used in selectively oxidation of methane,
which opens a new way of application for perovskite typed MIEC and provides a theoretical support for efficient
catalytic conversion of methane.
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Fig.2 Flow diagram of perovskite type MIEC prepared by solid state reaction method
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Fig.4 Principle of perovskite type MIEC prepared by coprecipitation method
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Fig.5 Flow diagram of perovskite type MIEC prepared by sol-gel method
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Fig.7 Flow diagram of hydrothermal synthesis method
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Fig.11 Principle of oxygen transportation by mixed ionic and electronic conductor membrane
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Tab.1 Oxygen permeation fluxes of perovskite type MIEC membrane materials

Membrane Temperature/C Joa /(mols™-cm) Shape Thichness/mm Ref.

BaBi sC0g.2Fe305.5 800~925 2.787x107 ~ 5.589x107 Disk 15 [36]
BaBi 4C00.2Fe0403.5 800~925 3.064x107 ~ 5.985x107 Disk 15 [36]
BaBi(,C00.2Fe405.5 800~925 1.984x107 ~ 5.589x107 Disk 1.5 [36]
BaCeq 4Fe(40s.5 800~950 7.440%10° ~1.786x107 Disk 1~1.5 [37]
BaCey,Fe50s.5 800~950 9.449x10°® ~ 2.902x107 Disk 1~15 [37]
BaCey,5Feq5503.5 800~950 1.689x107 ~ 3.891x107 Disk 1~1.5 [37]
BaCog4FeosZr.10s.5 700~950 1.908x107 ~ 6.813x107 Disk 1 [38]
Bag 5Sro.5C00sFe0 2055 850~900 8.929x10® ~ 1.563x10° Disk 1.8 [39]
Bay 5Sro.5Zn0.2Fe0503.5 800~975 1.116x10° ~ 2.604x10° Disk 1.45 [40]
BaTi(2C004Fe 4055 600~950 0~6.696x10 Disk 1~2 [41]
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BaTiy2Cop sFe 3055 600~950 0~4.836x10° Disk 1~2 [41]
CaTigsFe203.5 800~1000 7.976x10° ~ 2.185x10°* Tube 1 [42]
Gdy S19.4C005_5 820 1.179x10° Disk 1.5 [43]
Lay ¢Ba0.4Cog sFeq203.5 860 1.536x10° Disk 1.5 [43]
La0.4Bag ¢Cop,Feos03.5 900 5.357x107 Disk 0.55 [44]
Lag 2Bag sC0g2Fe0 5055 900 3.125x107 Disk 23~3.1 [44]
Lag 6Ca.4C00sFe0205.5 860 1.364x10° Disk 1.5 [43]
Lag 4Cag,6C002Fe0405.5 900 1.414x107 Disk 0.55 [44]
LaCosFe203.5 860 1.786x10* Disk 1.5 [43]
LaCog gFeq Nig03.5 950 1.100x10° Disk 1 [45]
LaCoq7Fe 1Nig203.5 950 3.200x10° Disk 1 [45]
LaCoq ¢Feq,Nig203.5 950 1.200x10° Disk 1 [45]
LaCoq sFeq,Nig303.5 950 3.100x10° Disk 1 [45]
LaCog4Gag 4Mgo203.5 950 6.100x10°® Disk 1 [45]
LaCog¢Gap3Mgo105.5 950 6.600x107 Disk 1 [45]
LaC099Mgo.103.5 950 1.500x10* Disk 1 [45]
LaCoosW020s.5 950 1.900x10°"° Disk 1 [45]
LaFe( sNig 2055 950 4.300x107"° Disk 1 [45]
LaFeq7Ni30s.5 950 2.800x10° Disk 1 [45]
LaFeq ¢Nig4O0s.5 950 5.700x10° Disk 1 [45]
LaFesNips0s.5 950 8.600x10” Disk 1 [45]
LaGag gNi,0s.5 950 3.400x10°% Disk 1 [45]
LaGa7Nig305.5 950 3.500x10% Disk 1 [45]
LaGa¢Ni403.5 950 6.300x10* Disk 1 [45]
LaGag sNisOs.5 950 6.600x10* Disk 1 [45]
LaGag 4Ni 0.5 950 1.900x10* Disk 1 [45]
Lag sNag 4Cop sFe203.5 860 2.039x107 Disk 1.5 [45]
LagSr04C005.5 870 3.770x107 Disk 1 [45]
Lag 6S10.4C005Cr0203.5 860 4.241x107 Disk 1.5 [45]
Lag 6S104C005Cu 2055 860 1.417x10° Disk 1.5 [45]
La0.6Sr4C00.4Fe0.603.5 850~900 0.400x107 ~ 1.050x107 Tube 0.219 [46]
Lag 6S10.4C00.5F€0203.5 850~1000 5.623x10% ~3.162x107 Disk 0.55~0.98 [47]
Lag4St06C002Fe0503.5 900 8.185x10™ Disk 0.55 [44]
Lay»S105C002Fe0503.5 900 5.060x107 Disk 23~3.1 [44]
Lag,S105C004Fe603.5 1000~1100 1.280x107 ~ 3.720x107 Disk 1 [45]
Lay 6S10.4C00,sMng203.5 860 3.720x107 Disk 1.5 [43]
Lag6S10.4C00.8Nip203.5 860 1.076x10° Disk 1.5 [43]
LagoSro 1FeOs.s 1000 2.153x10* Disk 1 [48]
Lag§Sro2Fe0s.s 1000 1.000x107 Disk 1 [48]
Lag7Sro3Fe0s.s 1000 1.614x107 Disk 1 [48]
Lag¢Sro4FeOs.s 1000 2.612x107 Disk 1 [48]
Lag 3S10,Gag 7C00305.5 700~1000 2.333x107 ~ 1.104x10° Disk 0.5 [49]
Lag §St02Gao 7Fe)305.5 700~1000 4375x107 ~ 1.044x10° Disk 0.5 [49]
Lag sS102Ga7Nip303.5 700~1000 2.604x107 ~ 1.023x10° Disk 0.5 [49]
Ndo6S104C005.5 820 7.657x107 Disk 1.5 [43]
Pro6S104C005.5 820 6.890x107 Disk 1.5 [43]
Smy,6Sr0.4Fe0s.5 820 8.862x107 Disk 1.5 [43]
Sro.sBiosFeOs.s 825~925 1.272x107 ~ 4.040x107 Disk 1 [50]
SrCo0;.5 850~1000 0~3.35x107 Disk 1 [45]
SrCoo4Feo0s.5 1000~1100 7.210x107 ~ 1.488x10° Disk 1 [44]
SrCogsFe)203.5 850 1.738x107 Disk 1 [45]
SrCo.59Fe0.1Cr0.0103.5 880 4.700x107 Disk 1.4 [45]
SrCoy.5Fe0.1Cr0.0503.5 880 5.200x107 Disk 1.4 [45]
SrC00,05Ti0.0503.5 880 4.500x107 Disk 1.4 [45]
SrCo0Tip205.5 880 4.800x107 Disk 1.4 [45]
St.7Gdg3C005.5 880 4.100x10® Disk 1.4 [45]
St97Lag3C005.5 880 2.600x107 Disk 14 [45]
Srp.65La0.35C003.5 880 2.800x107 Disk 1.4 [45]
SrpLag4C00s.5 880 2.000x107 Disk 1.4 [45]
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Sro.5sLp45C003.5 880 1.700x107 Disk 1.4 [45]

Sro35Lag sC003.5 880 2.500x107 Disk 1.4 [45]

Sto7Ndo3C003.5 880 1.600x107 Disk 1.4 [45]

Yo.05BagosCo0s.5 900 3.900x107 Disk 2 [51]

Y.1BagsCo0s.5 900 2.700x107 Disk 2 [51]

Yo33Ba067C00s.5 900 0.500x107 Disk 2 [51]
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Fig.13 The principle diagram of the electron transfer Al,O3 based solar cells
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Fig.14 Principle diagram for methanol preparation by selective catalytic oxidation of methane
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