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DEVELOPMENT AND INNOVATION  
ACTIVITY 
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TEM image  

Nanocomposite prepared by mechanical activation (MA) - the grains of LiFePO4, surface-

modified by crystalline carbon embedded into the matrix of amorphous carbon ï overcomes the 

main disadvantage of LiFePO4 ï low electronic conductivity (10-9 S/cm) and ensures high-rate 

capability and high discharge capacity 150-160 mAĀh/g, close to the theoretical one. 

Method of synthesis LiFePO4/ʉ: 

Annealing in inert 

atmosphere 

MA in inert 

atmosphere 

LiFePO4 ï a new perspective cathode material 

Characteristics of mechanonanocomposite LiFePO4/ʉ: 

Institute of Solid State Chemistry and Mechanochemistry SB RAS 



The project of the State Corporation çRusnano è on the production of 

lithium ion rechargeable batteries together with the Chinese company  

çThunder Sky Group Limited è 

× Amount of investment into the project ï 13,8 billion roubles. 

× Plant is launched into operation in 2011. 

× Productivity ï 12 000 batteries per year, 4 lines. 

× Accrued taxes paid ï about 5 billion roubles. 

State Corporation çRusnanoè accepted the project of the 

production of special materials for manufacturing the 

cathodes of lithium ion rechargeable batteries 
together with Chemical Corporation, Novosibirsk  

Cathodes made of the nanocomposite material based on lithium ferrophosphate 

developed by researchers from the Institute of Solid State Chemistry and 

Mechanochemistry SB RAS possess the best electron and ion conductivity and will 

be used in the joint Russian-Chinese project that has already been launched by 

RUSNANO for the production of lithium ion rechargeable batteries together 

with the ñThunder Skyò company.  

Institute of Solid State Chemistry and Mechanochemistry SB RAS 



State Corporation ñRusnanoò and the Government of Novosibirsk Oblast 

support the project ñIndustrial production of goods from nanostructured 

ceramics based in Holding JSC NEVZ-Soyuzò with participation of SB 

RAS Institute of Theoretical and Applied Mechanics and SB RAS Institute 

of Solid State Chemistry and Mechanochemistry 

Combined plasma-mechanochemical synthesis of nano- and 
submicrostructured powders of metals, intermetallic compounds, and 

construction ceramics 



Near surface electromagnetic frequency induction sounding (NEMFIS)  

for shallow (up to 10 m) subsurface survey  

Cross-section across metal 

subsurface pipeline. The pipe 

(marked by dotted line), 

trench and non-conductive 

isolator can be seen. 

Trofimuk Institute of Petroleum Geology and Geophysics 

The NEMFIS is intended for shallow-depth (up to 10 m) 

subsurface investigations. Essential experience is gathered at 

the following applications: 

Å  Archaeological targets search and examination; 

Å  Ground water flows mapping; 

Å  Subsurface communications tracing; 

Å  Subsurface pipe leakage determination; 

Å  Ground water contamination study. 

The main features of current NEMFIS are: 

Device dimensions:           2.75 x 0.3 x 0.15 m 

Device weight              8 kg 

Frequency range 2.5 ï 200 kHz 

Number of frequencies     1-14 

14-frequencies sounding time 2 sec NEMFIS at operation 



Ob river bridge construction site survey  

The 125000 sq m of the Ob river right coast was explored using NEMFIS in GPS data 

binding mode to explore the shallow depth boundary of ledge rocks. The number of records is 

1470. The map of electric resistivity distribution at the depth of 1 m (62.5 kHz) with data reading 

points shows few spots of high resistivity that corresponds to the ledge rocks. The four maps of 

lower frequencies corresponds to 3-7 m of depths depict the shape of ledge rocks in quazi-3D 

visualization. 

Field  works  takes  4 hour , data processing,  40 min . 

2D electric resistivity distribution. 

Frequency 62.5 kHz 

Pseudo-3D electric resistivity distribution. 

Frequencies: 40, 20, 12, and 4 kHz 



Organization of silicon mini-factory within the Technopark 
of Novosibirsk Akademgorodok using the technologies 
developed in the institutes of SB RAS joint with Silicon 

Valley Technology Center ʠ B-Global Partners, USA 

P R O J E C T 

Novosibirsk, Russia ï San Jose, USA 

2011 

Prototyping center for the bio - and 

nanoelectronics products  



The aim of the project is to develop and produce small series of 
fundamentally new products based on the technologies of silicon 
nanoelectronics, including:  
× Silicon labs-in-package (LIP) based on nano-, bio-, gas and 
electromechanical sensors; 
× Elements based on epitaxial structures silicon-germanium, silicon-
crystals III-V, silicon-diamond, and structures with quantum points 
for nanoelectronics of the nearest future, including the microwave 
elements for telecommunication systems of new generation, systems 
of quantum cryptography, and quantum computing; 
× New types of elements of T-bit memory. 
 We suppose to introduce the developed products for the large-
scale production to JSC άaƛƪǊƻƴέ (Zelenograd), JSC ά±ƻǎǘƻƪέΣ JSC 
άbƻǾƻǎƛōƛǊǎƪ Plant of Semiconductor Devices and Special Design 
hŦŦƛŎŜέ (Novosibirsk), SVTC, Intel, Samsung Electronics, etc. 




