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History of the Institute

The Institute was established in 1944 as the Chemical and Metallurgical Institute as a part of
the West Siberian Branch of the USSR Academy of Sciences. Already in the first decade of its
existence, it made a significant contribution to developing the mineral resource base of the
Siberian region and to ensuring the country's defense capability. The Institute's employees took an
active part in the "atomic project”, providing the country with domestic lithium, and in the
development of a number of industrial enterprises.

The technologies developed at the Institute were used as the basis for the construction of the
Doroginsky Ceramic Pipe Plant (Novosibirsk Region), the Novosibirsk Electrode Plant
(Novosibirsk Region), and were implemented at the Krasnoyarsk Chemical and Metallurgical
Plant (Krasnoyarsk), the Chelyabinsk Zinc Plant, etc.

For the obtained scientific results, developed technologies and their implementation in industry,
the Institute's employees were awarded state prizes of the USSR and the Russian
Federation in the field of science and technology:

A for the development of a comprehensive technology for processing spodumene concentrate -
a source of lithium (1950);

A for a series of works on the mechanical activation of oxide and metal systems (1993)



2 SISSCM A comprehensive technology for processing

— spodumene concentrate has been developed
1950 year

The authors of the development were awarded the State Prize
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The created technology was used to produce domestic lithium.

Based on the developed technology using raw materials from the Zavitinskoye deposit, the
Krasnoyarsk Chemical and Metallurgical Plant was built, which supplied the product to the

Novosibirsk Chemical Concentrates Plant, where they produced battery-quality lithium
metal and its compounds.

This iIs the I nstituteds contribution to
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Institute today

Currently, the Institute carries out fundamental research on the reactivity of solids
at the world level, which underlies the development of new materials and modern
technologies.

The Institute is classified in category - scientific
organizations are leaders.

The number of the Institute is about 260 people, incl. 120 researchers:

20% are doctors of science,
50% - candidates of science (PhD),
50% - young employees under 39 years old

The Institute carries out 50 - 60 projects (budgetary, international, industry,
regional, supported by the RussianScienceFoundation,grantsfrom the President
of the RussianFederation, the Government of the Novosibirsk Region, etc.)
annually,

solid.nsc.ru



Scientific departments of the Institute

Youth laboratories have been created as a part of the program
"Science and Universities"
Laboratory of Solid State Chemistry
Laboratory of Chemical Materials Science
Laboratory of Synthesis and Physicochemical Analysis of Materials
Laboratory of Solid State lonics
Laboratory of Physico-Chemistry of Polymer Composite Materials (2024)
Laboratory of Mechanochemistry
Laboratory of Materials for Additive Technologies (2019)
Laboratory of Radiation Chemistry of High Energy Electrons (2019)
Laboratory of Synchrotron Radiation Methods
Laboratory of Mechano-enzymatic Conversion of Solid Biopolymers (2021)
Laboratory of Materials and Technologies for Hydrogen Energy (2022)
Group of Materials for Metal-lon Batteries
Group of Mechanochemistry of Biologically Active Substances
Group of Theoretical and Computational Solid State Chemistry



et Engineering Center for Powder Technologies
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> s . A GMP production  site
A -' i Release of pharmaceutical substances

A “& A Mechanochemical production  site

Grinding, mechanical activation

Mechanochemical processing of plant materials
Laboratory for the development of biotechnology

A Thermal production site

Obtaining ceramic materials for the Collective Use Center "Siberian
Ring PhotonSour c e

A Foundry production area

Development of technologies for modifying metals and alloys for
metallurgical production °



Participation in the Russian program
"National Technology Initiative"

ISSCM SB RAS is a participant in the NTI project "Integrated Energy Supply Platform "TOPAZ"

A Amethod for manufacturingmicrotubularsolid oxidefuel cellshasbeendeveloped \/ group
g energy

ISSCM SB RAS - participant of the NTI Competence Centers:
A "Hydrogen as the basis of a low-carbon economy" BORESKOV INSTITUTE (H\

(jointly with the Institute of Catalysis SB RAS) e
A "Technologies for modeling and developing new functional materials with *gTovTosibirsk

specified properties” Oniversity

(jointly with Novosibirsk State University) ¥THE REAL SCIENCE
A "Mobile energy storage devices" PT

(in collaboration with the Moscow Institute of Physics and Technology) M’.;.!o,! i
ISSCM SB RAS is a participant in the projects of the Hydrogen Technologies ( Eﬁj
Center of JFC Sistema

UeHTp
JOINTSTOCK FINANCIAL CORPORATION

BOAOPOAHbIX
SISTEMA TGXH%HOI’VIVI

R s F World -class scientific laboratories
Project "Formation of scientific and technical groundwork for the creation of a power plant combined with a

Russian Science catalytic reformer and combining compactness, high efficiency and quick start-up"
Foundation Project manager - Corresponding Member of the Russian Academy of Sciences Alexander P. Nemudry




ISSCM Participation in the project ((@ SKIE
T Siberian Circular Photon Source

PHOTON SOURCE

Shared Research Facility A Si b e rGireautar Photon Sour c ERIF)
IS a MegaScience class project.

Key parameters:
A Generation 4+ A Acceleration ring 476 m
A Energy 3 GeV A Emittance 75p mAr a d

It is created for the development of a modern network of new generation synchrotron
radiation sources in Russia.

The Institute participates in the creation of experimental stations:
1-1 Microfocus
1-3 Fast processes

Obtaining ceramic materials for the SKIF Collective Use Center

A vacuum-tight thermionic ceramic material has been obtained for use as an element of the
vacuum system of an accelerator to remove static charge from the internal surfaces of
chambers.

The ceramic material is obtained on the basis of compositions containing aluminum oxide, barium and
a conductive additive (iron oxide (l1l), multi-walled carbon nanotubes, lithium hydroxide).

The material meets the tightness criterion as "absolutely impermeable”




e Main directions of oriented fundamental research

Mechanochemistry
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Materials and technologies
for distributed and
hydrogen energy

Additive technologies

Ceramic materials Pharmaceutical

technologies

Processing of mineral raw

T Agro -biotechnology
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Electricity generation and storage:

2SISSCM :
285 e development  of fuel cells, electrolytes and electrode materials for
= ey lithium/sodium  -ion batteries and supercapacitors
-

The ISSCM SB RAS has developed:

A new materials for oxygen-permeable membranes and electrodes for solid
oxide fuel cells (SOFCs)

A a method for producing microtubular (MT) membranes and MT SOFCs, which
are currently the most promising geometric solution for various compact
devices

A composite solid and organic electrolytes for use in batteries and
supercapacitors

A methods for producing highly efficient cathode and anode materials (for lithium
and sodium batteries), working electrodes for supercapacitors

o 20 40 60 80 100 120



4 SISSCM The concept of perovskites with mixed oxygen
P52 electron conductivity as nanostructured

has been developed
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An approach to non

-stoichiometric oxides as

continuous homologous series and a methodology for
analyzing kinetic data on oxygen exchange in an

ISostoichiometric

Energy

reaction coordinate

Phys. Chem.

section have been developed
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Chem. Phy8014 16, 55275535 https://doi.org/10.1039/C3CP52143E



https://doi.org/10.1039/C3CP52143E

group

:S!SSCM Microtubular solid oxide fuel cells for > 7 ineneds
U gy .
portable devices

New cathode materials and microtubular solid oxide fuel cells have been developed.

The technology allows the creation of high-capacity electric generators in the
power range from 30 W to 1 kW
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Youth Laboratory of Materials and Technologies of Hydrogen Energy

2 SISSCM Development of catalytic membrane reactors for
B = Gty :
= hydrocarbon conversion

Catalytic performance of LSFM5 hollow fiber membrane in POM
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Temperature dependences of methane conversion, CO/H, selectivity and H,/CO ratio obtained on LSFM5 membranes decorated by nickel particles
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Youth Laboratory of Materials for Additive Technologies

S~  Additive technologies for the formation of SOFCs |EI

Laboratory research 3D printer for applying low-viscosity and high-
viscosity compositions to various substrates and laser post-processing. Examples of printing SOFC elements

Viscosity of 107 10000 mPa*s
compositions

Particle size 1nmi10 Om
Print Resolution from 30 microns (X,y)
Maximum size of 110~110mmM120
manufactured

product

Layer thickness 0,17 100 microns
Laser 1060 nm, power 20 W

Capabilities:
A Formation of 2D and 3D objects using low-viscosity and high-viscosity
compositions on substrates of various natures, including flexible ones;

A Laser post-processing, laser marking;

A Selective laser sintering/fusion during layer-by-layer formation of objects 3D objects from YSZ for 2D objects from YSZ,
the creation of SOFC laser sintering



Youth Laboratory of Materials for Additive Technologies

:S12°CM  Production of a ceramic solid oxide fuel cell using @
o hybrid inkjet 3D printing

>

TONA3

YSZ - Yttria stabilized zirconia

A new approach has been developed to produce anode-carrying
solid oxide fuel cell (SOFC) half-cells using hybrid inkjet 3D printing
(‘ % P10 I WO s P 4 with layer-by-layer laser post-processing.
SN \ f %r’ : Elewwlylv -H@‘YSZ
"?’“\ " S . Advantages:
n\uww unuwnal & yer - NJO/"@Y\Z A selection of printing parameters and layer-by-layer post-processing allow
LR — e to form a porous supporting anode of the SOFC (thickness 700-800 € m)
o ,‘,,’,,_‘{ n\m dei N 10/!@\(\1 and a thin-layer gas-tight electrolyte of the SOFC (thickness 10-15 € nj.

"'lw’

Advantage of the technology:
A Simplicity and cost reduction of SOFC production.

,, "'

':"'_\' > ‘.. ‘%) T "'Jf‘“" o < . . . . - sAli
o Vs v NE"CD \”‘h .}; ,/v» ; _. ~ A Saving time and materials due to the high degree of automation of inkjet
59 T‘\; 4 *‘1-491‘\:9 »‘-g- ”: ;: Wy printing and laser post-processing processes.

2 ‘ﬁ \ v’ o “' ‘I :

.

Micrograph of a SOFC half-cell produced by hybnd
inkjet printing



iS!sscm  Development of new type medium temperature '

Chemisiryand . .
polymer membranes for electrochemical devices SISTHEMA
Original methods for synthesizing highly conductive medium-temperature membranes with a thickness of 40-80 € m ?D
for electrochemical devices have been developed on cesium dihydrogen phosphate and fluoropolymers. LieHTp
BOAOpOAHbIZ(
Fluoropolymers are a chemically inert and thermally stable matrix for CsH,PO,. rexnonomm
Thin Film Membranes F-2M T,°C L : . _
B Tt 0 20 20 0 w0 1w With increasing proportion of polymer:
"."‘:;.2"‘;"& ’ ) Ogc:o.o.? o CsH,PO,
.‘: ,"". ) ;l % 0 ] ::!:q. .....;f;%-:'_ : x:gllﬁ ; .
'c,’:)*;k, 7 b ] el . s A Mechanical strength
- '.l., 4 L | L e x=0.2 -
T 4 \ A Hydrophobic properties of
% | i membranes
2 s
6 'D . ;-g ", "
Tooa, e A Proton conductivity
=7 o g o
T-000_2306 L D6.8 x6.0k 10um 1.9 2:{] 2:1 2:2_ 2:3 214
Uniform distribution of particles  Thickness 40-80 microns 1000 I o The obtained polymer membranes have high
smaller than 300 nm Proton conductivity conduct i vi t y¥-3*0=& 8/cm} is the
(x=0.15-0.20) (1-x)CsH,PO, - xF-2M

temperature range of 220-260 °C.

Proton membranes have high and stable conducti v
Promising for use as membranes in medium-temperature fuel cells



4 SISSCM New cathode materials with improved capacitive
== characteristics and service life
A A mechanochemically stimulated solid-phase synthesis of lithium- _ =
excess oxyfluorides Liy,,( Mj ®),0, F, (Mj=Ti* and Nb>*) with /.'./02'/0' "'/oz/,o/
a disordered rock-salt structure DRX (disordered rock-salt E
structure) has been developed. ' 11 LTMOF10 SNIOIRTL
.| | LTMOF5 LNMOF5

Mn3*/Mn** .
i ?7 8 nd3¢ u/ \:\-\
A increase in lithium content in the compound SO \: \
= . . . . . L 'l | ) . .
A increase in specific capacity up to 300 mAh/g s = s o L SL _
A Increasing the structural stability of DRX oxides Specific capacity, mAh gt
A increasing electrical conductivity

Voltage, V
w

N

Advantages:

A Promising solid electrolyte Li, 3Alg3Ti; 2(POy); with increased conductivity has been
synthesized

The use of mechanical activation and the introduction of low-melting additives LiPO; and Li,B,O, in an amount of 5 wt.%
lead to an increase in the ionic conductivity of the solid electrolyte.

A A method for mechanically stimulated solid-phase synthesis of cathode materials in a ,.'fu
nanostructured state has been developed. :m:::ﬁrﬁ:::r:r:"--~

Advantages:

A ease of implementation
A no liquid waste

ROSPATENT Diploma in the nomination "100 Best Inventions of Russiafor2 0 2 1 i
¢Method for producing composite cathode material based on Na;V,(PO,),F;
for sodium-ion batteriese
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SSISSCM Methods for producing ceramic composites for use
O —

Mechanochemistry

In extreme operating conditions

A Methods have been developed to improve thermal-oxidative properties and impart crack resistance to ceramic composites
by applying nano-sized protective coatings to reinforcing fibers and introducing modifying fillers into the matrix. Ceramic
composites reinforced with heat-resistant fibers have improved thermomechanical properties, low specific gravity, and good

oxidation resistance.

developed.

50 MKM
EEmsssmm—

A Silicon carbide composite materials and a method for joining SiC ceramics using iridium and its silicides have been

A simple, variable, highly productive and easily scalable method
for producing composite materials with a ceramic ZrB,-SiC
matrix reinforced with continuous carbon fiber has been
developed.

Application areas of the materials:

A in structures operating under extreme conditions of
temperature, mechanical loads and aggressive oxidizing
environments



“”""ISSCM
iS Super -strong

conditions

transparent polymer material
mechanical properties for use in extreme operating

with unique

Using an electron accelerator and applying the radiation chemistry method, a super-strong transparent polymer
material (SHM-PMMA) was obtained. This material can serve as the basis for composite materials with unique

physical and chemical properties.

Physical and mechanical properties SHM-PMMA Plexiglass
Tensile strength, MPa 82 40
Elongation at break, % 7 3
Bending strength, MPa 122 105
Specific gravity, g/cm?3 1,2 1,2

A increased chemical resistance,
A does not contain impurities of initializers and polymerization inhibitors

A due to better physical and mechanical properties the thickness and weight of the
product is reduced

dos
——T"]

Samples of polymethyl methacrylate
blocks



SIS Development of methods for improving the quality of
= cast iron and non -ferrous metals

Chemistry
Mechanochemistry

Ultra-dispersed (including nano-dispersed) modifiers based on ceramic particles, carbon
nanotubes, and graphene have been obtained.

Principles for treating the surface of dispersed particles for good melt wetting, uniform and
rapid distribution in the metal volume have been developed.

The method for introducing modifiers into melts has been improved.

Recommendations for industrial enterprises on the efficiency of using modifiers have been
developed.

Addition of modifiers allows:
A to reduce grain size (by several times)

Ve

A to increase tensile strength (20-30%)
to increase wear resistance (70%)

A
A to increase plasticity (40%) and corrosion resistance (60%)

It is possible to provide engineering services related to testing and use of the obtained modifiers.



sS!SSCM Modifying copper with refractory ceramic particles
O —

Grain size of modified copper molds

!

A Modification was carried out in sand casting molds gr‘”(a{qn@lzr ' : grain size -193.9 mm
A The size of the caslBdOmg sam o‘ﬁ"‘i:‘% rs |
e Y ~
o
Composition and concentration of modifiers L3 f SRR
(additive active phase concentration i 0.03 wt. %) P O AR A
paee S Teb At
Modifier i F oL
Composition of modifiers Compqsmon of the
active phase i
B,C(Cr/Cu) B,C S T . ;
. _ rain sizei1 700-800 mm rain’size - 457.5:mm
WC/ TiC(Cr/Cu) WC /TiC J 9 ,
mish -metal mixture REM

control (without modifier ) -
Samples (1-2)

A have the smallest standard

| deviations in  hardness
(HBW) from the average
values;

100 MKM CONTROL 100 MKM |

4 A have the smallest standard deviations of hardness values at different distances from the
center of the sample, which may be an indicator of more homogeneous crystallization of
the melt when B,C and WC/TiC modifiers are used.

Sand casting molds



Institute of Solid State

e compounds

Relevance: Tin bronzes are widely used in mechanical engineering. However, sintered materials have insufficient hardness and
strength, which leads to their intensive adhesive wear. In this regard, strengthening bronze and developing modifying and
strengthening additives is an urgent task.

S SCM Strengthening of tin bronzes with intermetallic

Problem: with traditional methods of metal strengthening, there are difficulties in ensuring uniform distribution of highly dispersed
strengthening additives in the metal matrix.

Advantages of the resulting alloy:

A Decrease in wear by 1.4-1.8 times

A Decrease in friction coefficient by 2 times
A Increase in hardness by 2 times

Solution: mechanochemical approach allows to significantly improve the
mechanical properties of tin bronzes by introducing a highly dispersed
intermetallic compound CugAl,.

A Resistance to corrosion Tribological properties of modified mechanically synthesized bronzes in dry
friction mode under aload of 1.5 N
- Intensity of mass wear, ici
Composition of samples 1(3)/_3’ g/ Cof?ifélticclair,]tfm
BpOb 10-1 46.0 1.0-1.1
Cu—12 mac. % Sn 42.0 0.7-09
Cu—12 mac. % Sn, oTsur 520°C 353 0.7-0.9
Cu—12 mac. % 5n + 10 mac. % Cughl, 30.1 0.6-0.7
Cu—12 mac. % Sn + 10 mac. % CugAly, orxur 520°C 26.3 0.6-0.7
Cu—12 mac. % Sn +20 mac. % CugAl, 328 0.5
% Cu—12 mac. % 5n + 20 mac. % CugAly, omsur 520°C 289 0.5

In cooperation with Joint Institute of Mechanical Engineering of the National Academy of Sciences of Belarus



= issch "Green Chemistry” technologies  for the complex
o processing of plant raw materials

— Classical —_— Finished product
Plant —d extraction/isolation/drying
substances
Increase of 30-500% of the target substance
in comparison with classical extraction of
untreated raw materials
—_> > Finished product

Special

reagents

Mechanochemical treatment

As a result of the treatment, cells are destroyed and
reactions of minor components occur, which helps to
increase the bioavailability of active substances

Application:

A Cosmetics - as active and auxiliary components

".; £\ A Functional food products and drinks - as universal functional ingredients - additives
. A Health food products - as additional ingredients - additives

8 \'f A Development of new technologies for obtaining products from a wide range of
biorenewable resources



eS =y Biologically active products containing silicon

An effective additive has been obtained from rice husk and tea production waste for
livestock, poultry and crop production.

The active principle of the preparation is biologically active chelate complexes of
silicon dioxide with polyphenol antioxidants.

Advantaqes of the technoloqgy: Introducing the additive into the animal feed ration:

A few stages; A

A absence of solvents and any other liquid phases in the
production process;

A absence of waste;
A the additive is stable during storage;
A has a low cost price

v v v D> D

accelerates metabolism and bone growth;

increases livestock survival,

reduces feed conversion;

increases average daily weight gain;

promotes calcification and fusion of damaged bone tissue;

forms the immune system that resists viral, microbial and
fungal diseases.

The main advantage of the feed additive is an increase in gross growth.

solid.nsc.ru The feed additive has been tested in real production.



ISSCM Supramolecular complexes of medicinal molecules

w :
§ : Institute of Solid State
w [ -

e with natural polysaccharides are innovative drugs
with increased efficiency

;

.-Hydrophilic head

Solid-phase mechanochemical '

technology for processing mixtures of dissolution . ‘ s
components PRZ/| solution

micelles with incorporated
praziquantel/statin molecules
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The effect has been confirmed on various classes of drugs

C For the treatment of helminthiasis (opisthorchiasis), an increase in the bioavailability of praziquantel by
~3 times and a decrease in the active doses by 4-11 times are indicated.

C To reduce cholesterol levels, it has been experimentally shown that the bioavailability of statins
iIncreases by 3-5 times and the anticholesterolemic effect increases by 20-30%.

In cooperation with Zhejiang University of Technology, China
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Institute of Solid State
Chemistry and
Mechanochemistry
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Improving the effectiveness of medicines

The effectiveness of the developed approach is demonstrated using examples of various groups of medicinal substances.

Medicinal/biologically active substances

Main advantages compared to drugs available on the market

Type / form of release

Tranquilizers diazepines /
sibazon, meazepam, azaleptin

Nonsteroidal anti-inflammatory drugs / acetylsalicylic acid,
indomethacin, analgin, phenylbutadione, naproxen, ibuprofen

effective doses of drugs by 2-4 times while
maintaining basic activity

\ 4

Hypertensive and antiarrhythmic /
nifedipine, warfarin, amiodarone

effective doses by 10-100 times

Statins / simvastatin, atorvastatin

hypolipidemic activity and bioavailability
up to 3-5times

Medicines:
powder, granules, packaged in sachets

Polyphenolic and other natural substances of plant origin /
guercetin, dihydroquercetin, genipin, puerarin, curcumin, rutin,
carotenoids

antioxidant and capillary protective action by 3-10
times, antitumor activity

¥
*
*

Curcumin

Enhanced anti-inflammatory, antitumor effects, etc.

Biologically active additives:
powder, granules, packaged in sachets

Anthelmintics / albendazole, fenbendazole, niclosamide,
praziquantel

effective doses of active anthelmintic substances up
to 10 times compared to
the drugs produced

Medicines and veterinary products:
powder, granules, packaged in sachets

Pesticides for the protection of cereal crops based on
tebuconazole

loading of synthetic fungicide
tebuconazole up to 5.5 times,
increase in yield up to 13-20%

«

suspending powder




Highly effective pharmaceutical substances based on

IS ISSCM . . .
% &S e bismuth compounds of high purity
:A;i‘—.‘vA,ikrA',"' a —-\
An environmentally safe technology for obtaining high-purity bismuth compounds has been | v z

created.
ISSCM SB RAS has 25 patents for obtaining high-purity bismuth compounds for medicine.

Possibility of producing pilot batches of substances (up to 1 ton per month) based on the
production site of the ISSCM SB RAS according to GMP standards. /

W
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Bismuth compounds synthesized at ISSCM Therapeutic action Advantages of technology

Bismuth nitrate basic A raw materials - technical grade metallic bismuth
Bismuth tripotassium dicitrate antiulcer drug A production of high purity bismuth compounds
Ranitidine bismuth citrate A low cost price (raw materials are 3 times cheaper,
) ) ) ) — nitric acid consumption is 2 times less)
Bismuth salicylate basic antiulcer and antidiarrheal drug . . . . .
A possibility of drug production in a full production

Bismuth gallate basic astringent and antiseptic cycle

Sl il 2@mepnenolEis Esie il sl astringent, drying and antiseptic | A absence of toxic nitrogen oxide emissions into the

oxide :
) atmosphere and water bodies
Bismuth tartrate drug for the treatment of lues

The developed technology allows eliminating the release of toxic products, ensures maximum use of production waste and reduces the consumption
of reagents. In terms of therapeutic activity, the resulting drugs correspond to the best analogues, but are purer in terms of the content of heavy toxic

metal impurities and are significantly cheaper and more accessible.

Implementation:
Velpharm LLC. (Kurgan, Russia) - production of the domestic antiulcer drug Vitridinol based on the pharmaceutical

substance Bismuth tripotassium dicitrate created at the ISSCM SB RAS.

@
3
2
>
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Developed:

A
A

A
A

The following forms of apatite were
obtained:

1) powder 3) porous granules

2) suspension 4) fluid particles

s ISSCM Bioactive materials based on hydroxyapatite with
g S s specified properties for orthopedics and dentistry

Mechanochemistry

waste-free technology for rapid mechanochemical synthesis of nanocrystalline hydroxyapatite powder

technology for obtaining modified nanohydroxyapatite with specified properties (antiseptic and anti-inflammatory,
osteoconductive, magnetic, stimulation of bone tissue growth)

technology for obtaining apatite coatings on metal implants of complex shape (detonation spraying)
technology for obtaining tricalcium phosphate and tetracalcium phosphate, including modified ones

Properties :

A does not contain impurities, is non-toxic
A retains specified properties
A
A

accelerates the process of bone tissue restoration
improves fixation of metal implants

Areas of use:

Advantages of nanohydroxyapatite synthesis technology: Pharmaceuticals

A fast synthesis rate A component of medicinal preparations

A single-stage process of obtaining material in powder form " Dentistry

A environmentally friendly (no toxic wastewater and gases) ,%; - A gdditi\{e to ‘toothpastes and cleaning products
A waste-free production '(«\\& ___; A ingredient in mouthwash

é\ obtaining a single-phase product without impurities Surgery

A guaranteed required ratio of elements Ca/P A production of ceramic implants

A ability to obtain material with specified properties by introducing A filling of bone tissue defects

various dopants (single, double, triple, ... substitution) A coating of metal implants



S SCM Innovative technologies for bioconversion
i of grain and starch

A Mechano-enzymatic technology

grain/starch '

A - Glucose molasses

Enzymes Food molasses
Bioreactor Nutrient media
Water :
Mechano-enzymatic )—> Bioproducts
conversion A lactic acid/ amino acids, organic acids/ vitamins
75 Oy

w 4 Raw materials for pharmaceuticals and cosmetics

A glucosamine, etc.
A hyaluronic acid, etc. COONa

CH,0H

Advantage:
A Waste-free production NS

A Environmentally safe (does not require acids, alkalis and solvents) 4 ' ﬁ"cocu,
A Flexibility of the process line - )




Youth Laboratory of Mechano-enzymatic Conversion of Solid Biopolymers

Sl Production of energy feed additives from plant
starch -containing raw materials

An environmentally friendly technology has been developed for obtaining balanced feed additives of a new
generation with a unique composition, adapted for various species of animals at different stages of their :
development. \

“HATEHT

Cioced masssewmn Kopseas oy cmewrn L1mTe e
Tpamemmn w3 repmonors cupse

ey Hm sy s e mesa
5 eamenuseun Cubnpenoro omberensn Poccudonod

Unique composition of feed ingredients: S <

A glucose i 26-36% A contains essential amino acids

A total protein i 20-24% A high digestibility

A fatsi 5-7% A shelf life up to 1 year without reducing the concentration of nutrients
A fiberi 7-8%

K
poceHs
HOBACHBMPCK

" IIATOK:
' . KOPMOB!

JEPHOBAS

Industrial line for bioconversion of grain into feed ingredients

Liquid and solid feed ingredients
(12 tons per day. Latvia, 2017) . 9 31
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stry

Development

of industrial technology for producing

granular sorbent and sorption technology for extracting

Synthesis of lithium-aluminum-layered double hydroxide

chloride (LDH-CI)

Granulation of LDH-CI

Lithium sorption/desorption

> Brine, LICl ~2 @&/ d{z

Primary concentrate
LICI~8 @6/ dz

:

Sediment
MgCO;*Mg(OH),

lon exchange removal Mg

A

Reverse osmosis concentration
LICI~=1 70 ¢/ daz

v

Precipitate CaCOs,
etc.

Reagent removal of impurities

A

Productive solution LiCl

;

Precipitation Li,COg4

Commodity Li,CO,4

A

lithium from brines

JSC OEcostar -Nautech 6 (Novosibirsk)

2004 - successful testing of the highly selective sorbent LDH-CI on
Chinese brines by a company from China.

An industrial process has been mastered for the production of lithium
carbonate from lake brines. Dabsan Nur (Qinghai Province, China).

2012 - launch of an enterprise to produce about 10 thousand tons of
lithium carbonate per year.



S5 Educational activity. Personnel training.
“ —

The Institute trains specialists at the profile departments at Novosibirsk State University (NSU) and Novosibirsk
State Technical University.

NPEOMETDBI N KYPCOBBbIE 1 PAGOTAB

TR, R NPENOJABATENYW LVNNOMHBIE MHCTUTYTE

MAIUCTPATYPA oo

Kadenpa xummnueckoro
MaTepuanoBefeHus
®EH HI'Y

https://matchem.nsu.ru/

At the Faculty of Natural Sciences of NSU, the Department of Chemical Materials Science has been created and
effectively operates, which graduates bachelors, specialists, masters.

About 50 students (bachelors, specialists, undergraduates) of higher educational institutions of Novosibirsk
annually carry out term papers and theses at the Institute.

_ 33
solid.nsc.ru



Educational activity. Personnel training.

The Institute has a license for educational activities and
aaon —— postgraduate studies.

Ob OKOHYAHMMA
ACITMPAHTYVPHI

There is a Dissertation Council for the defense of candidate (PhD) and
doctoral (ScD) dissertations in the specialty "Chemistry of the Solid Statefi

S




