miss
“r""ﬂﬂ-?:

v

DRop-on demand flexible Optoelectronics & Photovoltaics by means of Lead-Free halide perovskiTes

Deliverable D6.4

DROP-IT

DELIVERABLE 6.4

First Report on Dissemination Activities

Due date of deliverable: 2020/11/02
Actual submission date: 2020/12/21

Deliverable number: D6.4
Due date: 31.10.2020
Nature!: R
Dissemination Level: PU
Work Package: WP6
Lead Beneficiary: UVEG
Contributing Beneficiaries: ALL

DOCUMENT HISTORY

I Nature: R = Report, P = Prototype, D = Demonstrator, O = Other, ORDP: Open Research Data Pilot
Dissemination level PU = Public PP = Restricted to other programme participants (including the Commission Services) RE =
Restricted to a group specified by the consortium (including the Commission Services) CO = Confidential, only for members of the
consortium (including the Commission Services) Restraint UE = Classified with the classification level "Restraint UE" according to
Commission Deci-sion 2001/844 and amendments Confidential UE = Classified with the mention of the classification level
"Confidential UE" according to Commission Decision 2001/844 and amendments Secret UE = Classified with the mention of the
classification level "Secret UE" according to Commis-sion Decision 2001/844 and amendments
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Version Date Content and changes
1 2020/12/07 Draft by Juan P. Martinez Pastor - UVEG
2 2020/12/11 Revised version by Juan P. Martinez Pastor - UVEG
3 2020/12/12 Revised by ALL and approved
4 2020/12/21 Final revision and update - UVEG
5 2021/11/28 Updated version in which the c_)ld pub_lished paper listed as no. 1.5
has been deleted from the list in section 1. UVEG.
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EXECUTIVE SUMMARY

The deliverable D6.4 summarizes the dissemination activities along the first year of the project. Due
to the covid-19 impact, not enough results were achieved for planned published papers and most of
the Conferences were cancelled in the standard format, but the community reacted and several
conferences were organized virtually. We have also added here the PhD and junior postdocs

involved within different subjects of DROP-IT within the different partners, and other

dissemination activities by using social media.

1 PUBLICATIONS IN SCIENTIFIC JOURNALS

Due to the strong impact covid-19 during March to June 2020, the research work in DROP-IT have
been severely affected. Given that DROP-IT was running only a few months, only a small quantity
of results was available. In spite of this, and the recovery of work with very focused research in the
last months, we have published some papers and got a certain range of good results for planning

other few papers. All of these published, submitted and planned are listed below:

1.1. Published (INSA, ETHZ) S. Kahmann, O. Nazarenko, S. Shao, O. Hordiichuk, M.
Kepenekian, J. Even, M. V. Kovalenko, G. R. Blake, M. A. Loi, Negative Thermal
Quenching in FASnIs Perovskite Single Crystals and Thin Films, ACS Energy Lett. 5,
2512 (2020).

1.2. Planned (INSA) REVIEW related to PV, LED and Photocatalytic applications of Lead-

free perovskites.

4
RALTN This project has received funding from the European Union’s Horizon 2020
LG research and innovation programme under Grant Agreement No. 862656.
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1.3.

1.4.

1.5.

1.6.

Deliverable D6.4

Submitted (INSA, ETHZ): "Exploiting the Lability of Metal Halide Perovskites for

Doping Semiconductor Nanocomposites™

In preparation (ETHZ): "Synthesis, Structure and Optical Properties of Monodisperse

Colloidal Formamidinium Tin lodide Nanocrystals™

In Press (UJI, UVEG): Andrés. F. Gualdron-Reyes, David F. Macias-Pinilla, Sofia
Masi, Carlos Echeverria-Arrondo, Said Agouram, Vicente Muifioz-Sanjosé, Jhonatan
Rodriguez-Pereira, Jan M. Macak, and Ivdn Mora-Ser6, “Sr-Doping Engineering for
Enabling Long-Term Stable FAPb1-xSrxl3 Quantum Dots with 100% Photoluminescence
Quantum Yield”, J. Mat. Chem. C, accepted.

Planned (UVEG, AVANTAMA): 1 paper related to nonlinear optical properties of
Cs2Snls nanocrystals, which are larger than those previously measured in lead halide

perovskite nanocrystals.

These papers, as also our contributions to Conferences (section 3), were uploaded to the open

repository ZENODO (see our deliverable 6.2 for more details):

il research and innovation programme under Grant Agreement No. 862656.

5
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DROP-IT H2020 FET Open Project

Recentcploads

Search DROP-IT H2020 FET Open Project Q
Community
Al 23,2020 (413 | Povin | iew
Photoluminescence of bulk Cs2Snl6 and mechanochemically synthesized passivated . ® e e
nanocrystals - . a%_e \
= W o By - |
Chirvony, Viadimir, (& Agouram, Said; (3 Sudrez, saac; (3 Martinez-Pastor, Juan; Oszajca, Marek; (3 Rossier, Michael; i Ul = UET \
Masi, Sofia; (5 Mora-Serd, ivén; . i‘ II
\
Room and low temperature phetoluminescence (PL) and time-resoived PL of microcrystalline powder and passivated \
nanocrystals of CsZSn16 are investigated and the origin of the detected PL is discussed,
Uploaded on December 5, 2020
 July 7, 2020 (v1) | Journal articls | View DROP-IT H2020 FET Open Project
Negative Thermal Quenching in FASnI3 Perovskite Single Crystals and Thin Films This community contains public papers, documents
Simon Kahmann; Olga Nazarenko; () Shuyan Shao; (3 Oleh Hordiichuk; ¢ Mikaél Kepenekian; (3 Jacky Even; and data generated within DROP-IT (DRop-on
Maksyrmn Kovalenko; (3 Graeme Blake; @ Maria Loi; demand flexible Optoelectronics & Photovaltaics by

means of Lead-Free halide perovskiTes) project
Formamidinium tin triiodide (FASPI3) is & strong contender for sustainable harvesting of solar energy and further

optoelectronic applications, So far, only a few studies have considered its fundamental structure—property relationships, This prujeci_ has received funding frgrn the .European
given the challenge of ensuring a high material quality. | Union's Horizon 2020 research and innovation

ArmAmEmme Dades Grant Anreemant N RRPAGA

2 CONFERENCES

Due to the covid-19 impact, most of the Conferences were cancelled in the standard format. After
some weeks, some events were organized by using streaming / online formats for talks and
electronic posters, sometimes including chat rooms or short videos explaining. Most of our

contribution listed below were communicated in this kind of online conferences:

SEM This project has received funding from the European Union’s Horizon 2020
I research and innovation programme under Grant Agreement No. 862656.
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2.1

2.2

2.3

2.4

2.5

Deliverable D6.4

Laurent Pedesseau, Mikaél Kepenekian, Boubacar Traore, Claudine Katan, Jacky Even.
(Invited) Intercalation engineering in layered Halide Perovskites. 9¢ Journées Nationales du
PhotoVoltaique (JNPV 2019), Dec 2019, DOURDAN, France (hal-03041105)

Laurent Pedesseau, Mikaél Kepenekian, Claudine Katan, Jacky Even. H2020 European FET-
Open project DROP-IT. 9¢ Journées Nationales du PhotoVoltaique (JNPV 2019), Dec 2019,
Dourdan, France. (hal-02395025). Poster.

Dmitry N. Dirin, Anna Vivani, Maryna Bodnarchuk, Thor Cherniukh, Antonietta Guagliardi,
Maksym Kovalenko, "Monodisperse FASnI3 colloidal nanocrystals”, iCQD-NaNoGe, July
14-17.

Chyrvony, Vladimir; Agouram, Said; Suérez, Isaac; Martinez-Pastor, Juan; Oszajca,
Marek; Rossier, Michael; Masi, Sofia; Mora-Ser0, Ivan; Photoluminescence of bulk Cs2Sni6
and mechanochemically synthesized passivated nanocrystals, Beyond Lead Halide
Perovskites: syntheses and applications of metal halide semiconductors (NANOGE Online
Meetup Conferences) 23th April 2020. Electronic Poster.

J. Navarro-Arenas, A. F. Gualdron-Reyes, V. S. Chirvony, I. Mora-Serd, J. Martinez-Pastor
and I. Suarez, Role of self-absorption in the photoluminescence waveguided along CsPbBr3
perovskite nanocrystals thin films, ICTON: International Conference on Transparent Optical
Networks, (19-23 July) online (invited talk).

https://ieeexplore.ieee.org/abstract/document/9203236

Perovskite Solor Cells, 23rd - 25th
Photonics and Optoelectronics February-2020

S This project has received funding from the European Union’s Horizon 2020
research and innovation programme under Grant Agreement No. 862656.
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2.6 J. Navarro Arenas, |. Suéarez, V. Chyrvony, A. F. Gualdron Reyes, I. Mora Sero,J. P.
Martinez Pastor, Photon Recycling in CsPbBr3 Perovskite Nanocrystal Integrated in Polymer
Waveguides, International Conference on Perovskite Thin Film Photovoltaics and Perovskite
Photonics and Optoelectronics (NIPHO20), 23-25 February, Sevilla, 2020.

https://www.nanoge.org/proceedings/NIPHO20/5dcc0cf4e0291a642c3b01bb

2.7 lvan Mora, Perovskites for Light Emission celebrated from Oct 13 2020 to Oct 14 2020.
Online meeting NANOGE within the Spanish network of Excellence “PEROVSKITAS:
Perovskites for solar energy conversion and optoelectronics”. Organizer. (See below).

2.8 Juan P. Martinez Pastor, Perovskites for Light Emission celebrated from Oct 13 2020 to Oct
14 2020. Online meeting NANOGE. Invited speaker. (See below).

Online Meeting on Perovskites for Light
Emission (PERLIGHEM) - October 13", 2020

Organizer Invited Speaker Invited Speaker Invited Spea Invited Speaker Invited Speaker
Ivan Mora-Seré  Abderrazzak Douhal Juan P. Martinez Sofia Masi Hernan Miguez Alejandro Goiii

Universitat University of Castilla La Pastor Universitat Jaume |, Consejo Superior Institut de Ciéncia de
Jaume |, ES Mancha, ES Universitat de (INAM), ES de Investigaciones Materials de Barcelona
Valéncia (UV), ES Cientificas (CSIC), ES (ICMAB-CSIC)

3 FORMATION ACTIVITIES: PhD students and junior postdocs

Several PhD students and young PhDs (1-2 year experience after their PhD title) were being

involved in research subjects close to the different opened research lines within DROP-IT. Some of

SEM This project has received funding from the European Union’s Horizon 2020
research and innovation programme under Grant Agreement No. 862656.
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them have been hired with direct funds of DROP-IT and other graduates and PhDs have been hired

by using other funds of the groups (or calls from university, local government and Ministry).

3.1

3.2

3.3

3.4

3.5

3.6

3.7

3.8

3.9

(UB) Sergio Gonzalez Torres, "Printing Lead Halide Perovskites" starting date September
2019, Internal grant UB.

(UB) Kaichen Zhu, "Memristors and optoelectronic devices from inkjet printing of

perovskites", starting date November 2019, Fellowship from Chinese government.

(UVEG) Jaume Noguera, “Thin solid films of metal oxides and perovskites based on
precursor solutions”. date January 2020, contract in DROP-IT and national FPU-grant (since
15t November 2020).

(UVEG) Ismael Fernandez Guillen, “Synthesis and structural properties of lead-free

perovskites”, date January 2021, internal grant UVEG.

(UVEG) Ivan Sanchez Alarcon, “Synthesis and applications of lead-free perovskites”, date
January 2021, junior postdoc contracted in DROP-IT.

(UJI) Jesus Alberto Sanchez Diaz, PhD student, June 2020, contract in DROP-IT.
(UJI) Samrat Das Adhikari, Junior Postdoc, March 2020, contract in DROP-IT.
(SRI) Barbara Wilk, PhD student, from 01.02.2020, half time contract in DROPIT.

(SRI) Radostaw Szymon, Junior Researcher, from 20/07/2020, contract in DROPIT.

3.10 (SRI) Paulina Jarosz, Junior Researcher, 20/07/2020 to 20.08.2020, contract in DROPIT.

3.11 (INSA) Debdipto ACHARYA: January 2020-december 2020

3.12 (INSA) Pingping JIANG: January 2021-december 2021

9
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4 OTHER DISSEMINATION ACTIVITIES

In our first deliverable, D6.1, we informed about the creation of the web page of DROP-IT
(https://www.drop-it.eu and https://www.uv.es/dropit/) and also the communication channels in
TWITTER (https://twitter.com/DropitProject), LINKEDIN (https://www.linkedin.com/in/drop-it-
project-9624b6197/) and YOUTUBE
(https://www.youtube.com/channel/UCQhtjPb7uth8 TMOLSQ3A0AQ) for appropriate
dissemination of research results to different publics. In D6.2 we also established the strategies

within DROP-IT for dissemination of research results.

We think at this moment DROP-IT have reached a sufficient number of results of sufficient high
quality to increase our involvement in dissemination and exploitation activities, other than the
standard ones related to the publication of scientific papers and contribution to conferences. Here

we include some preliminary activities of communication within DROP-IT.

Our twitter account @DropitProject is following 58 personal and collective accounts and has now
40 followers, have made more than 40 tweets/retweets (published papers by the partners,
conferences and participations of partners on conferences, recognitions of researchers from

partners, communications made by the partners and/or their researchers, ...).

It is worth to mention our congratulations to FOUR researchers from PARTNERS of our
CONSORTIUM because of their recognition as HIGHLY CITED AUTHORS. These
congratulations were made in 4 tweets last 20" of November 2020, see below.

Highly cited authors Jacky Even from INSA-RENNES and Maksym V Kovalenko from ETHZ:

fpublons o comunr wa Q Loan weoe fPublons wows  comumr me 0

EVEN Jacky w.nb af S.nm:e Resaarcher|D © Maks‘;m \V Kavalenko mlehnfc'.:;umrp Researcher|l
SEM, Institut Mational des Sciences Appliquees de Rennes

320 10,33 499 108 22175 b4

10
RALTN This project has received funding from the European Union’s Horizon 2020
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Highly cited authors Ivan Mora-Ser6 from UJI-Castellon and Pablo P Boix from UVEG:

“publons wewse  commer,

Weh of Seienee RessareheriD ©
E-ATE1-Z014

PUBLICATIONS

171

ToTAL TIMAES CITER

19.225

Wnpex

B3

VERWILD REMIEWS

19

Web of Seience ResearcherlD ©

Pablo P Boix

o, Fabiz

LTINS

100

ToraL reees e

9.580

W

527

wemwEn ArvEws

7

1. Dedicated page on sauletech.com/projects, including project description (see below).

@ sawletech.com,/projects’

SAULE

Prajekt: Drukawanie w technalogii drap-on-demand elastycinyeh uriadzed
icznych | fotowoltaicarych 1 ienm bezolowicwych
ch materialow " [DROP-T)

Cek: Cefem tega projelctus bacawezo-rozwajowegn jest polaczenis zagadnier 2 zakresy
cptoslektranikii fotonild 2 wykorzystaniem techralogil druk strumienicwega typy nk-jet
i eisplaraci olbrzymiega potencialy bezalowiowych materiskw perowskitowych.

Migdryrarodowe konsarcium projekt tworzy 8 jednostek. wéndd drych, opricz Saule

Sp. 7 a0, majduja sig: Universitat de Valencia {kosrdinator), Universtat de Barcelona,

Universitat jaurme i de Castell enoessische Technische Hochschule Zewrich, institut

Mational des Sciences Appliquass de Rennes, Saule Aesearch Institute, Avantama AG

Wartost projektue 3 461 344,00 €

Czas realizacy projeitu VIVZ019 — 3110/2022

Prisjiesn jest firansowary e sdkie ramowego programu Horizon 2020,

Tachnolegy Blog  Maw Products

f W in

Praject; DRop-on and flexible s &
Free halide perovskiTes [DROP-IT]

Itaics by means of Lead

Gaak The aim of this nesearch and imnovatian praject is to combine aptoelectranics and
phetorics in a single flexible drop-on demand inkjst technalogy platform by means of
explaiting the enormous potential of lead-free perovsiite (LFT) materials.

Project international consortium corsist of 8 partners, which beyond Saule Sz oo are:

Uriversitat de Valencia (Cacrdinatar], Universitat de Baroeiona, Uiniversitat jaume i de

Castellon, Eidgencessische Technische Hochschule Zewrich, Institut National des Sciences
Appliquess de Rennes, Saule Ressarch Institute, Avantama AG

Project value: 3 461 344 00 €
Project duratior: 11/20% - 3140/2022
of Horizor

The groject is imglerented within the framework 1020 Programime

dankiids

European
Commission

Horizon 2020
Eur

2. Dedicated project board in two places of SAULE company — the entrance to the office and

the entrance to the lab area

11
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3. Social media mentions:

a) Twitter:

Saule Technologies @SauleTtech - Oct 30, 2019 900
Recently, we traveled to Valencia to participate in another kick-off meeting
of a #research and #innovation project supported by @EU_H202(

We're looking forward to cooperating with our international partners &
reaching the first milestones together P #h2020 #solar

Drop-on demand flexible
optoelectronics & photovoltaics
by means of lead-free halide
perovskites

a) Facebook:

SEM This project has received funding from the European Union’s Horizon 2020
I research and innovation programme under Grant Agreement No. 862656.

* % %

12



DRop-on demand flexible Optoelectronics & Photovoltaics by means of Lead-Free halide perovskiTes

Post preview Actions w

saule Technologles

30 October 2019 - G
One of the exciting aspects of our work is that we can cooperate with
expens fr any couniries. Recently traveled to Valencia to participate
in another kick-ofT meeting of a research and innovation project supported
by the Honzon 2020 Programme.

Deliverable D6.4

Performance for your post
v ay be delayed from what

1820

People reached

43

Reactions, comments and shares

DROP-IT amms 1o combine optaoglectronics anc photonics I 2 single fiexibie

drop-on-cemand ket plattorm, explofing the enormous 3 g 3
patential of lead-free #pe aterials © Like ¥ Wow Q) Love
Beside Saule Technologies, the consor . See 0 0 0
= ¥ Haha sy Sad @ Angry
2 2
Comments  Shares
141
Drap e demand eute Post clicks
TR —
by et o e e &3 ” =
Photoviews Linkclicks  Other clicks
-
Negative feedback
0 1 0
Hide post  Hide all Report as
1,820
i Boost post posts spam
People reache
0
QO 1ag 0as, 2 share. Unlike Page
o Like (D Comment &> Share -
SUVANKAR SEN - 2 5 mies, *+=

* X %
*

* %

*

M.Tech. Research Intern at QUT Australia, w

o

Saule Technologies Ltd Your initiative for the AMA couldn't have come
at a better time, as | am working on materials for PSCs as well. | have a
few queries that | would like to get clarfied about:

1. Despite the reports saying that lead (Pb) poses a toxicity issue, but
affords better performance at the same time, do you consider switching
gradually to Pb-free PSCs in the foreseeable future, at the cost of
efficiency 7

2. Will there be international standards for testing of PSCs? That's
because most of the research is spread all over, and there doesn't seem
to be any fixed benchmark to compare the device performances.
Although a Nature Research (Publishing) paper regarding the
Consensus statement was published earlier this year, is it going to
become a mainstay rule for future researchers?

3. How have you managed to address the stability of your devices,
especially in R2R processing?

4. Do you offer any PhD oppertunities or research work for international
students?

Thank you.

Zobacz thumaczenie

Pole¢ | Odpowiedz - 1 odp:

wn
3
m

Saule Technologies Ltd m

41120 ujacych

Thank you for your questions:

1. We are working on ink-jet printed lead-free perovskite solar
cells in our Drop-IT project that will allow us to explore the
possibilities of reaching a high performance in lead-free devices.
The updates can be found at https://www.uv.es/dropit/.

This project has received funding from the European Union’s Horizon 2020
Wl research and innovation programme under Grant Agreement No. 862656.
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5 CONCLUSIONS

Dissemination activities along the first year of the project have been summarized here,
including published, submitted and planned journal papers, participation in conferences,

PhD students and young PhDs being formed within DROP-IT research lines and, finally,
other dissemination activities using social media.

14
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