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A team of ~20 young scientists
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Design of conjugated polymers and small molecules
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Design of the fullerene derivatives
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Morphology control via supramolecular interactions
between the electron donor and electron acceptor
components of the blend
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P. A. Troshin, O.A. Mukhacheva, O. Usluer, S. Rathgeber, A. E.
Goryachey, A. V. Akkuratov, D. K. Susarova, N. S. Sariciftci, V.
F. Razumov, D. A. M. Egbe. Adv Energ Mater. 2013, 3, 161
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Investigation of intrinsic photochemical and
thermal stability of organic semiconductors
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D. K. Susarova, N. P. Piven, A. V. Akkuratov, L. F. Frolova, M. S. Polinskaya, S. A.
Ponomarenko, S. D. Babenko, P. A. Troshin, Chem. Comm?2015, 51, 2239
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Other research directions

- Organic and hybrid solar cells (this talk)

Current device efficiencies stay in the range of 10-11% for planar devices on PEDOT:PSS (first
reports are coming)

- Field-effect transistors based on non-toxic natural or nature-inspired materials

M. Irimia-Vladu, P. A. Troshin, et. al. Adv Funct Mater. 2010, 20, 4069

M. Irimia-Vladu, P. A. Troshin, M. Reisinger, G. Schwabegger, M. Ullah, R. Schwddiauer, et. al.,
Organic Electronicz010, 11, 1974

M. Irimia-Vladu, E. D. Gtowacki, P. A. Troshin et. al. Adv. Mater2012, 24, 375

D. V. Anokhin, P.A. Troshin et. al. Chem.Commun 2014, 50, 7639

l. V. Klimovich, P. A. Troshin et. al. J. Mater. Chem.,2014, 2, 7621

- Optical memory elements

L. A. Frolova, P. A. Troshin, et. al. Chem. Comm2015, 2015, 51, 6230
L.A. Frolova, M. M. Krayushkin, P. A. Troshin et. al. Chem. Sgisubmitted

- Water-soluble fullerene derivatives for biomedical applications

R. A. Kotelnikova, A. V. Smolina, et. al. Med. ChemCommun2014, 5, 1664
A. |. Kotelnikov, P. A. Troshin et. al. Org.Biomol Chemny 2013, 11, 4397

A. A. Yurkova, P. A. Troshin et. al. Chem Commun, 2012, 48, 8916

E. A. Khakina, P. A. Troshin et. al. Chem Commun 2012, 48, 7158

A. B. Korney, P. A. Troshin et. al. Chem Commun, 2012, 48, 5461

A. B. Korney, P. A. Troshin et. al. Chem.Commun, 2011, 47, 8298



Research infrastructure

1. Material design and characterization

- ca. 150 m? of the fully-equipped synthetic labs
- MBraun glove box with a freezer .
- analytical and preparative HPLC and GPC (7 machines)
- gas chromatography
- FTIR
- UV-VIS + PL
- ESI MS in tandem with HPLC (shared)
- Solution-state NMR (500 MHz, 600 MHz, shared)
- Solid-state NMR

- Cyclic voltammetry (solution and thin films)

- Dynamic light scattering




Research infrastructure

2. Device fabrication and characterization

- ca. 120 m? of the lab space
- MBraun glove boxes with 2 evaporators (metal, organics)
- Spin-coater integrated inside glove box

- Plasma cleaner

- Solar simulator integrated with the glove box

- EQE setup

- Aer o b i-coaters ama doator blading machine

- Setup for SCLC and CELIV mobility measurements

- OFET characterization setup
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Research infrastructure

3. Thin film characterization
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- AFM
- KPFM

- SEM and TEM (shared)

- Raman spectroscopy (shared)



Research infrastructure

4. Investigation of the intrinsic photochemical and thermal stability of organic
materials

- Specially dedicated MBraun glove box
- Custom-made experimental setups integrated inside glove box

- UV-VIS absorption, reflectance and photoluminescence setup integrated inside glove box
- Specially designed setups for UV and white light (metal halogen) aging

- Climate chamber with a controlled humidity, temperature and illumination intensity

- Benchtop ESR spectrometer
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You are welcome

at Chernogolovka!
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