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Celda solar de perovskita A/E\A
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* Delgado

* Transparente

* Fabricacion a
temperatura ambiente

* Ligero

* PCE 21.2%

CH,NH,Pbl,
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m Estructura de perovskita A/E\A
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A: MA
B: Plomo

X: Yodo

CH,NH,Pbl,
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Ano versus PCE de la celda solar i
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*  F Yang, K. Sun, and S. R. Forrest. Ecient Solar Cells Using All-Organic Nanocrystalline Networks. Advanced Materials, 19:41664171, 2007.
* K. Suemori, T. Miyata, M. Yokoyama, and M. Hiramoto. Three-layered organic solar cells incorporating a nanostructure-optimized
phthalocyanine: fullerene codeposited interlayer. Applied Physics Letters, 86:063509, 2005. 6



Recombinacion y efecto multitunel i
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* Sims, L., Egelhaaf, H.-J., Hauch, J. A., Kogler, F. R. & Steim, R. in Comprehensive Renewable Energy (ed. Sayigh, A.)
439-480 (Elsevier, 2012). at <http.//www.sciencedirect.com/science/article/pii/B9780080878720001207>

e 7. Chapin, D. M., Fuller, C. S. & Pearson, G. L. A New Silicon p-n Junction Photocell for Converting Solar Radiation
into Electrical Power. J. Appl. Phys. 25, 676—-677 (1954).
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Propiedades optoelectronicas A/i)\A
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* M. Pagliaro, G. Palmisano and R. Ciriminna, Flexible solar Cells, WILEY-VCH Verlag GmbH & Co. KGaA, (2009).
* S. Liu, F. Zheng, N. Koocher, H. Takenaka, F. Wang, and A, Rappe. Ferroelectric Domain Wall Induced Band Gap

Reduction and Charge Separation in Organometal Halide Perovskitas, J. Phys. Chem. Lett, (2015), 6, 693-699. 8
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La estabilidad del sistema esta
relacionada con la estabilidad
intrinseca del cation orgdnico Ay
con la magnitud de las
interacciones electrostaticas del

cation A con los BX; vecinos
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Metodologia A/X[KA
®
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e Sustituir del Pb por cationes metalicos
e Sustituir al MA por cationes organicos
» Estudiar la estabilidad energética

e Estudiar la estabilidad en presencia de
agua y temperatura
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Radios de Shannon y el teorema de Pitagoras A/%\A
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V. M. Goldschmidt, “Geochemische Verteilungsgesetze der Elemente VII-VIII” Skrifter Norske Videnskaps Akademi, Oslo, 1926.
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Analogos de CH;NH,Pbl, libres de plomo A/i)\A
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FAPbI; FAShI,

MAPbBr{ MASnBr, | FAPbBY, FASnBr;  Tolerance
1 | 1 l factor(t)
| 085 | 090 | 0.95
MAPbDI, MAPbCI, MASN( FAPDbCI, FASNCl,

(Terpa +1x)
\/E(TB + Tx)

FT

B = Be2+’ Mg2+, Ca2+’ Sr2+, Ba2+’ MI"I2+,
Fe?*, Co%*, Ni?*, Pd?*, Pt?*, Cu?*, Zn?*, Te A — Tmasa T Tion
Cd2+, Hg2+, Ge2+’ Sn2+, Eu2+ m2+ b2+

V. M. Goldschmidt, “Geochemische Verteilungsgesetze der Elemente VII-VIII” Skrifter Norske Videnskaps Akademi, Oslo, 1926.
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m Perovskitas con /+\
A . A

sustitucion del cation organico
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A - NHJ,  INHOHF,  [NHNHJ,

[(CH,);NH, [, [CH(NH,),[*, [CsN,HsT,
[(CH;),NH,I*,  [NCHgIY,  [(CH;CH,)NH,],
[(NH,);CT*, [(CH;),NT, [(HN)(CH,);SI*, [C/H, I,
Cs*, MA*, FA*, Rb*, K*.

Teff,A = Nnasa + Tion
V. M. Goldschmidt, “Geochemische Verteilungsgesetze der Elemente VII-VIII” Skrifter Norske Videnskaps Akademi, Oslo, 1926.
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m Perovskitas libres de plomo y estables A/E\A
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A = [NH,]*, [NH;OH]*, [NH;NH,]*, [(CH,);NH,]*,

[CH(NH,),]*, [C;N,H:]*, [(CH;),NH,]*, [NC,H,]%,
[(CH;CH,)NH,]*, [(NH,);C]*, [(CH;),N]*,
[(HN)(CH,),SI*, [C,H,]*, Cs*, MA*, FA*, Rb*, K*.

B - Be2+’ Mg2+’ Ca2+’ Sr2+, Ba2+’ an+, Fe2+’

c02+’ Ni2+, Pd2+, Pt2+, cu2+’ Zn2+, Cd2+, ng"', Ge2+’
Sn2*, Eu?*, Tm?Z*, Yb?*.

Masaki Azuma, Shingo Kaimori, Mikio Takano, Chem. Mater. 10, 3124, (1998).
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& /Z:’omo) E(eV/atomo)  Bo(GPa)
1 262.60 0.00 30.04
267.45 0.01 16.31
3 261.78 0.07 30.14
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Densidad de estados (estados/eVif.u)
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m Fases en funcion de la temperatura (T) A/E\A
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cubica tetragonal ortorrombica
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Factores de estabilidad Perovskitas
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fPerovskite's name
Perovskite{l,1}= strcat (&{i,1},B{j,1},¥X{k,1});

iTolerance factor Goldsmicht: column 2
Perovskite{N,2}=(A{i,2}+X{k,2})/ (sart(2)*(B{j,2}+X{k,2})):

iPerovskite that observe 0.8<TF<1.0
if ( Perovskite{N,2} > minVal G ) &
fit G=fit_ G+1;
Perovskite |

Perovskite_|
end

—~

& ( Perowvskite{N,2} < maxVal G )

{fit G,1}= Perovskite{N,1};
fit G,2}= Perovskite{N,2};

—
&)
-
&)

Batio BX =

if { Ratio BX
fit Ratio BX=fit R
Perovskite Ratiof _Rati ,1}= Perovskite{N,1};
Perovskite Ratiof lati L2} Ratio BX:

end

if (Perovskite{N,
Ratio AX = A{i
if |

= Perovskite{N,1};
"True’;
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Factores de estabilidad Perovskitas
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Conclusiones A/%KA
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* Comprender las propiedades de la perovskita tipo
ABX,

* Metodologia que evite toxicidad y mejore la
estabilidad

 Metodologia para la estabilidad en condiciones

de humedad

* Generar modelos andlogos de celda fotovoltaica

de perovskita libre de plomo y estable
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oP 0°E
Modulo de bulk By =-V ETh B,(V) =V
T T,S

OVyB V
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Ec. Vinet

1
V\3 .
Vo
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