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MAPDbI,(CH,NH,Pbl,) Ambipolar Character (2013)

G. Giorgi, J. Fujisawa, H. Segawa, K. Yamashita
J. Phys. Chem. Lett., 2013, 4, 4213—-4216, DOI: 10.1021/jz4023865

the electronic properties of the 3D MAPDI,, (frontier orbitals nature;
bandstructure analysis; the impact of SOC%)
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Spray-on solar cells could be a reality soon, thanks to
a material called perovskite

MNews-analysis {/category,/news-anal Nimish Sawant

{author/nimish)  Mar, 21 2017 11:37:11 157

FIRSTPOST

Solar energy is getting more affordable by the day (https://blogs.scientificamerican.com/plugged-

in/the-price-of-solar-is-declining-to-unprecedented-lows/), and a new technology could really disrupt

(https://twitter.com/sharetext =Spray-on solar cells could be
a reality soon, thanks 10 4 material called perovikite)

the field. Today. solar panels are made using silicon, but somewhere in the near future you could spray
on or print solar cells directly onto surfaces! (https://www.bloomberg.com/news/articles/2017-03-

21/the-wonder-material-that-may-make-spray-on-solar-cells-a-reality)

Thanks to a material called perovskite, which includes a range of materials that could be used to harvest
light when turned into a crystalline structure. Perovskites can be mixed in liquid solutions and could be
deposited on a range of surfaces. This throws up a lot of possibilities of using this material to harness
solar energy, in ways that traditional silicon made solar photovoltaic cells could find limiting.
Aecording to Bloomberg, one British company is planning to have a thin-film perovskite solar cell ready

for commercial sale by the end of 2018,

Hiroshi Segawa, a professor with University of Tokyo. is leading a five-year project which is being
funded by the Japanese govt., to propel the development of the perovskite technology. Even Japanese
companies such as Panasonic and Fujifilm are invested in this. Segawa calls this technology as the

front-runner for low-cost solar cell technology.
Advantages Perovskite offers over traditional solar PVs

Perovskite offers solutions to the limitations one faces with silicon based photovoltaic cells. Now while

silicon is available abundantly. extracting it from sand is a process that requires a lot of energy. It takes
temperatures as high as 1500-2000 degrees C to melt silicon dioxide in an eletrode are furnace, which

limits the production of silicon PV cells while adding to the greenhouse gas emissions from their

manufacture.

Perovskite is a class of wide-ranging materials in which the organic molecules, made from carbon and
hyvdrogen, bind with metals such as lead and a halogen such as chlorine to form a three dimensional
lattice structure. Production of this is much cheaper than extracting silicon from sand. Manufacturers
can use liquid solutions of perovskites and deposit a thin layver of it over surfaces of any shape. This also

takes care of the rigidity aspect of the solar PV cells, which limits its use cases.

Bloomberg
TERESNT

Japanese researchers, firms part of global
effort to develop spray-on solar panels

Japan Times

ARTICLE HISTORY | MAR 23, 20

Imagine a future when solar cells can be sprayed or printed onto
the windows of skyscrapers or atop sport utility vehicles — and at
prices potentially far cheaper than today’s silicon-based panels.

It's not as far-fetched as it seems. Solar researchers and company
executives think there’s a good chance the economics of the $42
billion industry will soon be disrupted by something called
perovskites, a range of materials that can be used to harvest light
when turned into a crystalline structure.

The hope is that perovskites, which can be mixed into liquid
solutions and deposited on a range of surfaces, could play a
crucial role in the expansion of solar energy applications with
cells as efficient as those currently made with silicon. One British
company aims to have a thin-film perovskite solar cell
commercially available by the end of 2018.

“This is the front-runner of low-cost solar cell technologies,” said
Hiroshi Segawa, a professor at the University of Tokyo who's
leading a five-year project funded by the government that groups
together universities and companies such as Panasonic Corp. and
Fujifilm Corp. to develop perovskite technology.
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Joule
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Nice plot! Recent development of
#perovskite solar cells reported at
#HOPV2017 by Prof. Hiroshi Segawa
@UTokyo_News
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The Abundance of Elements in Earth's Crust

Element

(Barbalace, Kenneth.

Abundance in crust

"Periodic Table of Elements")

Annual production
Tonnes / Year

O

46.60%

474,000 ppm

100,000,000 tons

Si

27.72%

277,100 ppm

3,880,000 tons 5000 tons
electronic grade

K

2.59%

21,000 ppm

KI

¥15/¢g

36,000,000 tons

Ti

44%
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5,600

99,000 tons

PpmM

Rb

0.03%

9 tons &=

90 ppm | Rbl ¥1150./g
Pb 14 ppm 2,800,000 tons
Cs 3 ppm Csl ¥368/g| 20 tons ==

0.14 ppm

30,000 tons
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