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The Department of Analytical Chemistry is a part of the Institute of Chemistry of St. Petersburg State University (SPbU).

The history of this department started more than 150 years ago. Now the department consists of 6 scientific-and-

educational groups, developing all the main fields of analytical chemistry – chromatography, spectroscopy, electroanalysis,

chemometrics, automation and sample preparation. The department scientists actively use the facilities of the SPbU

Research Park, equipped with the most modern analytical equipment.

The members of the scientific group “Electrochemical methods of analysis and membrane separation” participate in the

OneDrop project and are responsible for the research and development of the chemistry of the water purification plant.

@OneDrop_project @OneDrop_project www.onedrop.fi
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SPbU Work in the OneDrop project 

As the partner at the OneDrop project, the SPbU team is responsible

for the implementation of the following main tasks related to

analytical chemistry:

• the development of the techniques for ferrate quantification

during its continuous electrolytic synthesis for the optimization of

the ferrate production process;

• the development of the sensitive technique for the detection of

the slight excess of ferrate as the method for indicating the

completeness of the water pollutants oxidation;

• chemical analysis of water before and after ferrate treatment to

evaluate the purification efficiency.

Introduction of the SPbU Team 

Ongoing Research of the SPbU Team

Together with partners, St. Petersburg Polytechnic University and NPK “OMEGA”, we have

developed and implemented the following methods for quantifying ferrate in the process

of its continuous synthesis - photometric and amperometric. The developed techniques

allowed us to test several prototypes of electrolysis units and select the optimal design and

mode of operation. The recently tested new electrolysis unit can produce about 100 grams

of ferrate per day. The “ferrate consumption sensor” under development is also based on

the amperometric method, and its first trials were successful.

Professor Sergey Ermakov is the head of
the Department of Analytical Chemistry at
the Institute of Chemistry of SPbU (since
2015). For many years he is also the leader
of the scientific group “Electrochemical
methods of analysis and membrane
separation”. Sergey Ermakov received his
PhD in Electrochemistry in 1986 and DSc in
Analytical Chemistry in 2010, both at SPbU.

Prof. Ermakov lectures on Analytical Chemistry, Electroanalysis and
Chemical Sensors for undergraduates, master students and PhD
students. He has published more than 60 articles in peer-reviewed
scientific journals and is the co-author of the textbook on Analytical
Chemistry. The scientific interests of prof. Ermakov mainly lies in the
fields of electrochemical sensors based on micro- and
nanostructured materials, new electroanalytical methods and
environmental analytical chemistry.

Dr. Daria Navolotskaya is a senior lecturer at
the Department of Analytical Chemistry at
SPbU. She teaches analytical chemistry and
electroanalysis. She graduated from the
Department of Analytical Chemistry of SPbU
in 2010 and received her PhD in 2013 for
the project “Development of screen-printed
voltammetric sensors that don’t require
calibration for the detection of heavy metals
in water media”.

Dr. Navolotskaya took part in scientific collaborations with PJSC MMC
Norilsk Nickel and AMA Co. Ltd. and had an internship at Oxford
University. She published 9 articles in peer-reviewed international
journals. Her major scientific interests are electrochemical sensors
for point-of-care diagnostics, new electroanalytical methods,
environmental and green analytical chemistry.

Contact details

Prof. Sergey Ermakov
email: s.ermakov@spbu.ru 

Daria Navolotskaya
email: d.v.navolotskaya@spbu.ru

Pharmaceuticals are currently the serious water contaminants that are hard to degrade

and remove. That’s why in the OneDrop project, together with the LUT Mikkeli team, we

study the efficiency of ferrate to remove various medications. We have found that ferrate

can oxidize diclofenac and terbinafine for 100% at slightly acidic conditions.

The next step is to evaluate the efficiency of ferrate technology for
the treatment of natural waters. As the first water body for testing,
we have chosen the Seleznevka river. This river flows in Russia and is
a continuation of the Finnish Rakkolanjoki river that receives treated
water from the Lappeenranta municipal water treatment plant. We
have already performed sampling and chemical analysis of the raw
water samples. We have evaluated the following parameters: pH,
hardness, TDS, COD, and done the full element analysis.
Experiments on ferrate treatment are in progress.

We have tested ferrate technology for water purification on the highly contaminated
wastewaters, such as:

• model solutions of water contaminated with high content of heavy metals - lead and
cadmium;

• model solutions of water contaminated with high contents of diclofenac;

• real wastewaters after nickel and chrome plating processes;

• real wastewater from pharmaceutical production of terbinafine, a popular antifungal
medication;

• real wastewaters from “Krasny Bor” – the landfill for placement and storage of
industrial toxic waste from enterprises of St. Petersburg and the Leningrad region.

All the tests were successful and revealed that all we need to purify these chemically
contaminated waters is electrogenerated ferrate solution and a simple filtration procedure.
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