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NIUIF
History

The first NIU director
Y.V. Samoilov

Order of the Red Banner of Labor
Y. Samoilov Research Institute for
Fertilizers and Insectofungicides
(NIUIF), originally the Research
Institute for Fertilizers (NIU), was
founded on September 12, 1919 to
solve a major, complex problem the creation of a strong developed
mineral fertilizer industry in the
Soviet Union.
Outstanding scientists were called
to run the institute. Professor Y.V.
Samoilov became the institute’s
director and the head of the
mining and geological department,
technological department was
headed by Academician E.V.
Britske, agronomy department by
Academician D.N. Pryanishnikov.

D.N. Pryanishnikov

The institute’s research activity was
based on a complex principle – scope
of inquiry covered all issues related
to the production and application
of mineral fertilizers: mining and
exploration, searches for methods
of raw materials beneficiation,
development of technology for
processing raw materials into
fertilizers and agrochemical methods
for their testing, research the
effectiveness of mineral fertilizers in
agriculture.
In the beginning, the main attention
of the institute’s activity was focused
on the geological exploration of

E.V. Britske
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phosphate raw material reserves and
the search for ways to beneficiate and
process them.

All-Union Scientific Research Institute
of Fertilizers and Agricultural Soil
Science was set up.

In 1922, NIU set up an
agrochemical experimental
station at Dolgoprudny (DAOS). In
1927, the first ammonia synthesis
workshop in the country was
constructed and commissioned
at Chernorechensk Chemical
Plant, followed by nitric
acid, ammonium nitrate and
calcium cyanamide workshops, in
the design and commissioning of
which the employees of the institute
took part.

In the fall of 1933, by the decision of
heavy industry People’s Commissar
Ordzhonikidze, the young Institute
of Insectofungicides (NIIF) merged
with NIU. Integrated Institute
(NIUIF) began to expand its range of
activities from fertilizer production
to production of agricultural pest
control products.

In 1929, NIU set up a pilot plant,
that became a part of beneficiation,
phosphate and thermal workshops.
Production processes, studied at
the institute, were tried out at the
pilot industrial plants. Here, for
the first time in the Soviet Union,
the production of wet-process and
thermal phosphoric acids, monoand diammonium phosphate,
boric acid and other products was
organized.
In 1931, the State Institute of
Nitrogen Industry was organized,
where the employees from the NIU
Nitrogen Fertilizer Laboratory were
transferred. The same year, on the
basis of the agronomic department of
the National Research University, the

In 1936, a new department of
sulphuric acid and sulphur was
organized at the institute. In 1943,
the mining and chemical department
separated from the institute and
became the basis for the State
Institute of Mining and Chemical Raw
Materials. In 1963, the All-Union
Scientific Research Institute of Plant
Protection Chemicals was created.
In 1986, NIUIF was awarded the
Order of the Red Banner of Labor for
its contribution to the development of
the USSR mineral fertilizer industry.
In 1994, the institute became an open
joint stock company.
In 2002, NIUIF became a part of
PhosAgro.
In 2016, LLC Mining and Chemical
Engineering became a part of NIUIF.

NIUIF
Today
JSC NIUIF is a dynamically
developing research and design
institute which performs a full range
of works in the field of production
of mineral fertilizers, feed and
industrial salts, sulphuric and wetprocess phosphoric acids, mining
and beneficiation of raw materials in
the following areas:

•

provision of research works;

•

•

patent and licensing support of
scientific, technical and innovative
activities;

inspections and pilot
testing;

•

surveys, building
construction survey;

•

development of design,
detailed design and engineering
documentation;

•

participation in start-up and
commissioning tests, maintaining
design supervision.

•

development of design data for
engineering and basic engineering;

•

development of technical and economic
feasibility studies;

•

modernization of existing production
technologies with an increase in
capacity and energy efficiency;

Due to the synergy from science and
engineering unification, as well as the
transformations that have affected all
areas of the institute’s activities, today
JSC NIUIF is able to carry out innovative
developments at the highest level and
in a short time, ranging from laboratory
research to design and detailed design

documentation. In the mineral fertilizer
industry, this is a unique case when
science and engineering competencies,
combined together, allow you to issue
complete solutions that are ready for
implementation, both when revamping
existing plants and creating completely
new industries.
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Mineral raw material
mining and beneficiation
technologies
JSC NIUIF carries out design work on
complex ore beneficiation, starting from ore
preparation (crushing, grinding, averaging),
and ending with storage and loading of final
product (concentrates).
JSC NIUIF specialists have experience
in selecting the best available flotation
technologies for both the main product and
complex extraction of useful components,
including using combined flotation and
separation methods.
All necessary infrastructure objects are
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designed to ensure the factories operation:
water supply (including recycling), air
supply, heat and electricity, vacuum
pumping, etc.
As part of the mining and processing
plants design, the necessary hydraulic
structures are being developed: tailing
dumps (including slurry pumping and
recycling water supply stations), water
level regulation systems at water
intake facilities (dams, weirs), riverbed
diversion and mine water collection
projects.
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Sulphuric acid
technology
Energy-saving technology of sulphuric
acid from elemental sulphur by DC-DA
process
Technology corresponds to the best available
technologies (BAT, EFMA) by general
parameters.

•
•
•
•

•
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The major advantages of NIUIF
technology:
minimum power consumption;
minimum emissions in atmosphere;
use of reliable onshore and offshore
equipment;
full recovery of heat with generation of
steam.
Technology features:
specific generation of steam with
a pressure of 4 MPa and 440°C

temperature in the amount of 1.25 t/t
H2SO4;
• use of absorption heat to warm
up water or for other needs of the
enterprise;
• SO2 content in the exhaust gas does not
exceed 2 kg/t H2SO4;
• reduction of specific metal quantity
due to decreasing number of heat
exchangers and the use of modern
construction materials.
Technology is successfully implemented
at JSC Apatite – four plants, Balakovo
branch of JSC Apatite – three plants, LLC
Kazphosphate.
Production capacity - from 1818 up to 2200
t H2SO4/day.
Technology is covered by RF patents.

Environment-friendly technology for production
of sulphuric acid from hydrosulphuric gas and
waste acid by «wet» catalysis DC-DA process
Technology corresponds to state-of-the-art
developments in the area of science and
technics for sulphuric acid production and
power industry.
General technical and commercial
values of the process:
• capacity range – 20-160 thousand tons
H2SO4 per year;
• specific generation of steam with
a pressure of 4 MPa and 440°C
temperature in the amount of 1,35 t/t
H2SO4;
• SO2 emissions with off gases – not
more than 1,5 kg/t H2SO4.
Plant allows to obtain 25–30% of product
as concentrated 98,5–99,0% H2SO4 for
alkylation of petroleum refining products.
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Wet-process
phosphoric acid
technology
Wet-process phosphoric acid technology
Technology advantages:
• wet-process phosphoric acid (WPA)
production by hemihydrate and
dihydrate methods from various types
of phosphates: apatite, phosphorite
(including, phosphorites from Karatau)
and their mixtures;
• phosphates processing efficiency (Р2О5
yield on the level of 96% by hemihydrate
process from apatite concentrate,
and 94% from Karatau phosphorites
processing);
• process system high unit capacity (up to
500 thousand tons of Р2О5 per year);
• high efficiency of main process equipment
(Р2О5 recovery – up to 1,5 tons from 1 m3
of reaction volume and up to 10 tons from
1 m2 of filtration area per day);
• high concentration of WPA during
Karatau phosphorites processing (25–
27% Р2О5) by dihydrate method;
• low power consumption;
• specific fluorine emission with off-gases
is not more than 0,04 kg/t Р2О5;
• simplicity, reliability, low capital and
operating costs of reaction slurry air
cooling method;
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•

no liquid wastes or their minimal
formation etc.
Technology is successfully implemented
at JSC Apatite, Balakovo branch of JSC
Apatite, OJSC Voskresensk Mineral
Fertilizers, LLC PG Phosphorit, OJSC Gomel
Chemical Plant, LLC Kazphosphate. The
technology can be used in construction of
new, as well as reconstruction of existing
plants.
Technology and equipment are covered
by RF and Eurasian patents.

Di-hemihydrate process for WPA production
Technology advantages:
• implementation of a two-stage WPA
production process from various types
of phosphate raw materials: Khibiny
apatite concentrate and Karatau
phosphorites;
• increasing of Р2О5 content in product
weak WPA up to 32-33% Р2О5 and
up to 30-31% Р2О5 by processing of
Khibiny apatite concentrate and Karatau
phosphorites, respectively, (27-28% Р2О5
and 22-23% Р2О5 by standard dihydrate
process for WPA production from apatite
and Karatau phosphorites, respectively.

Vacuum evaporation unit for WPA
concentration

The latter was developed by JSC NIUIF
for production of WPA with 25-26% Р2О5
content);
• decreasing of consumption coefficients
for phosphates and sulphuric acid (for
example, increasing of analytical Р2О5
yield on 2,0-2,5% in comparison with
standard dihydrate;
• process for WPA production from apatite
concentrate) and steam consumption for
weak WPA concentration by 20%;
• possibility of full or partial processing
of obtained calcium sulphate alphahemihydrate (α–CaSO4⋅ ⋅0.5 H2O) (by reequipping the existing process system
with recrystallization unit using 25-50%
of initial dihydrate slurry);
• obtaining high-quality gypsum with
the lowest possible content of Р2О5
and F impurities (α–CaSO4⋅ ⋅0.5 H2O,
agglomerated dihydrate), and the yield
of commercial alpha-hemihydrate - 85%
of the total production volume;
• use of calcium sulphate alphahemihydrate after drying and remilling
with the addition of modifying
additives to obtain high-quality plaster
or agglomerated calcium sulphate
dihydrate (by its recrystallization
in special stack) and its use as an
additive instead of natural gypsum
in Portland cement and/or raw
material production for obtaining
β-СaSO4·0,5Н2О for further production
of gypsum plasterboards and crest
slabs.
Technology is covered by RF and
Eurasian patents.

Performance –26 t/h per evaporated
water.
Production capacity – 100 thousand
tons of Р2О5 per year with concentrated
dihydrate WPA (from 27–28 up to 52–
54% Р2О5),
240 thousand tons of Р2О5 per year with
concentrated hemihydrate WPA.
Operating time is more than 300 days
per year subject to the scheduled
service washes.
General design features:
• open type heating tank with submersible
elements made of stainless steel, or a
remote type with graphite blocks;
• two vacuum evaporation units of
«submerged» type (operating level is
ensured by vacuum in the system);
• acid circulation in the heating tank is
ensured by circulation feed pumps into
vacuum evaporation unit;
• two-stage scrubber system, including
sprayed gas duct at the first stage and
high-speed foam scrubber at the second
stage, with the possibility of producing
fluorosilicic acid (18-22% H2SiF6).
Two units are successfully operated in
hemihydrate production of WPA
at JSC Apatite.
Technology is covered
by RF patent.
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Fertilizer technology
MAP technology
Industrial methods for MAP production
are based on flowsheets with ammonizergranulator (AG), drum-granulator dryer
(DGD) to obtain grade N:P2O5 = 12:52.
Technology with AG is implemented at
OJSC Voskresensk Mineral Fertilizers
and JSC Apatite, with DGD – at Balakovo
branch of JSC Apatite, OJSC Voskresensk
Mineral Fertilizers, LLC PG Phosphorit,
JSC Meleuz Mineral Fertilizers etc.
Technology is covered by RF patents.

DAP technology
NIUIF offers revamp or construction
of new diammonium phosphate (DAP)
production plants, and, also, transfer of
MAP production to DAP. The technology
provides high production efficiency in one
process line and in some parameters
surpasses the operating plants abroad.
Diammonium phosphate content is:
N – 18%; P2O5 total – 46-47%; H2O – not
more than 1,5%.
Technology is implemented at JSC Apatite,
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OJSC Voskresensk Mineral Fertilizers, JSC
Meleuz Mineral Fertilizers, Balakovo branch
of JSC Apatite, LLC PG Phosphorit.
Technology is covered by RF and Eurasian
patents.

Flexible NP-, NPK and NPKS-fertilizer
technologies
Technology and equipment of the process
allow the production of NP, NPK- and
NPKS-fertilizers, the chemical composition
of which has a wide range.
The raw materials for fertilizer production are:
• wet-process phosphoric acid;
• ammonia;
• potassium chloride;
• sulphuric acid;
• ammonium sulphate;
• nitric acid;
• urea.
Equipment of the process provides
technology flexibility and involves the
use of high-efficiency apparatuses, such
as high-speed ammonizer-evaporator,
preneutralizer, pipe reactors, ammonizergranulators, coolers, screens, gas

Technologies for special highly efficient
complex water-soluble fertilizers
scrubbing equipment. Production capacity
of one process line for particular fertilizer
grade may reach from 60 up to 100 t/h.
(per customer requirements).
Technology is covered by RF and Eurasian
patents.

Flexible PKS- and NPKS-fertilizer
technology
This technology, based on the flowsheet
with DGD, allows the production of PKS- or
NPKS-fertilizers with low nitrogen content on
the calcium phosphates basis. The process is
universal; either potassium chloride-based
fertilizers or fertilizers without chlorine can
be produced. This process is implemented
at Volkhov branch of JSC Apatite without the
use of ammonia as a raw material.
PKS- and NPKS-fertilizer grades, made by
proposed process, can vary, fertilizer grade
1:20:20:5S is offered as basic. If necessary,
the process without alteration can be used
for production of other grades.
The main raw materials are WPA, sulphuric
acid, potassium chloride, technical grade
chalk, brucite, ammonium sulphate,
ammonia liquor.
Technology is covered by RF patents.

JSC NIUIF has developed universal
production processes for non-chlorine
water-soluble fertilizers (insoluble
precipitate not more than 0.1%) with
micronutrients (В, Мn, Cu, Zn, Fe, Mo etc.).
Micronutrient additives:
• per customer requirements, the fertilizers
are produced with one micronutrient or
with micronutrient complex;
• are used as independent fertilizers for
acid and weak-acid soils.
Besides micronutrients, the fertilizers contain
calcium, sulphur, magnesium etc.
Technology is protected
by RF patents.
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Feed phosphate
technology
Feed phosphates are feed additives
(mineral feed) used in the absence
of calcium, phosphorus, sodium,
and nitrogen in animal diets. These
include mono-, monodi-, dicalcium
phosphate (MCP, MDCP, DCP), disodium
phosphate, monoammonium phosphate,
diammonium phosphate.

JSC NIUIF offers feed phosphate
technology based on pre-defluorinated
wet-process phosphoric acid (WPA).
Calcium feed phosphate technology
(MCP, MDCP, DCP) is based on the
neutralization of calcium raw materials
previously purified from fluoride
evaporated WPA.

General consumer specifications of MCP and MDCP
Specification
1 Mass fraction of Р2О5 soluble in 0.4%
hydrochloric acid solution (recalculated to
phosphorus), %

MDCP

DCP

51±1
(22±0,5)

47±1
(20,5±0,5)

44±1
(19±0,5)

16±1

19±1

23±1

4

3

3

4 Mass fraction of fluoride, %, not more than

0,2

0,2

0,2

5 Fraction content 0,2-2,0 mm, %, not less
than

90

90

90

2 Mass fraction of calcium, %
3 Mass fraction of moisture, %, not more
than
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MCP

Fluoride removal from WPA
is carried out in the process
of WPA concentration by
fire or vacuum evaporation.
Depending on the
calcium raw materials,
WPA concentration may
vary. When using chalk
(limestone), the required
WPA concentration (not
less than 62% of Р2О5)
and the fluoride removal
are achieved with fire
evaporation, in the case
of lime, it is sufficient to
evaporate Р 2О5 up to 54-56%
and remove fluoride in a
vacuum cycle.
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Aluminium
fluoride technology
JSC NIUIF is the leader
and owner of advanced
technologies for the
sustainable processing
and utilization of
fluorosilicic acid (FSA),
which is by-product of
concentrated WPA. One
of our key activities is the
processing of fluosilicic
acid for aluminium fluoride
production. Aluminum
fluoride is one of the most
popular large-capacity
synthetic products
containing fluorine. It is
mainly used as an additive
in the primary aluminium
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production.
General advantages of processing H2SiF6
into aluminum fluoride:
• high added value of the product;
• practically free fluoride-containing raw
materials;
• environmental and industrial safety of
the technology.
By many years of work on improving the
aluminum fluoride technology we achieved
the following results:
• any reasonable production capacity per
your request;
• high-quality products;
• maximum product yield and energy
efficiency;
• minimal air emissions and discharges.

Specifications of aluminum fluoride obtained by JSC NIUIF technology
(per ton of ph. m. of final product)
Loss on ignition, not more than

2,5 %

Mass fraction of AlF3, not less than

96 %

Mass fraction of Al2O3, not more than

4%

Mass fraction of SiO2, not more than

0,25 %

Mass fraction of Fe2O3, not more than

0,08 %

Mass fraction of SO4, not more than

0,1 %

Mass fraction of P2O5, not more than

0,05 %

Mass fraction of crushed oversize not more than 45 um, not less than

90 %

Free moisture at the time of shipment from the seller, not more than 0.5%

0,5 %

Angle of repose, not more than

33 degrees

Bulk density, not less than

700 kg/m3
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Technologies for processing and
utilization of WPA production
by-products
During processing of natural phosphates
by the sulphuric acid method,
phosphogypsum and fluosilicic acid
(H2SiF6) are formed as by-products, the
latter is obtained in the form of solution
during WPA concentration.

required for F precipitation). Sulphur
is reused in the production of NS, NPS,
NPS + S, NPKS-fertilizers in the form
of ammonium sulphate solution, while
the consumption rate of sulphuric acid is
reduced.

Mineral fertilizer production companies,
for which it is not possible or not feasible
to obtain aluminum fluoride, sodium
silicofluoride, calcium fluoride and other
salts and fluorine compounds from
fluosilicic acid at the production site,
NIUIF offers an innovative technology for
combined processing of fluosilicic acid
and phosphogypsum with ammonium
sulphate solution production.

The advantages of this technology are
simple equipment and compact process
line.

The developed technology is efficient and
low-cost, because calcium, contained
in phosphogypsum, is used to bind
fluorine to calcium fluoride (lime is not
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Sludge fluoride precipitate, obtained
by conversion, is a mixture of calcium
fluoride, silicon dioxide, and gypsum
and can be used as a mineralizer in the
cement production.
Neutralization of fluosilicic acid with
calcium-containing substances
The technology is used if the process
results in substandard H2SiF6 of low
concentration or contaminated with P2O5,

which is not advisable to
process with fluoride salts
production.
Lime, limestone or chalk
are used to neutralize the
acid. Compositions may
be used: for example,
limestone or chalk is used
in the first stage, and slaked
lime in the second stage.
Often such technique can
improve the quality of
solution purification from
F and PO4 ions. JSC NIUIF
has great experience in
improving fluoride and
phosphate-containing
wastewater processing
technology, including with
creation of closed water
circulation cycles.
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Analytical
Center
JSC NIUIF is the leading organization in Russia in the field of standardization and certification of
mineral fertilizers, sulphuric and phosphoric acids and by-products; we provide methodological and
metrological support of production.
Our key activities:
•

•
•
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development of standards (including
state standards), technical
specifications and safety data sheets
for products, standard raw material
samples and final products;
conducting a set of works and
examinations for fertilizer state
registration;
method development for product

•
•

quality parameter determination and
their preparation for metrological
certification, including the Federal
Register of Measurement Techniques
entry;
testing, certification and declaration of
product conformity;
studies of the chemical, phase and
structural composition of fertilizer
and raw material samples for their
production.
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Engineering
JSC NIUIF has great experience in the design of mining and processing enterprises and
chemical industries, in particular:
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•

open cast mining;

•

underground mining;

•

mineral processing plants;

•

hydraulic structures at mining and
beneficiation facilities;

•

design documentation;

•

production plants for sulphuric
and wet-process phosphoric acids,
mineral fertilizers, feed phosphates,

•

detailed design documentation;

•

development of special project
design sections;

aluminium fluoride, etc.
Within the scope of engineering
works JSC NIUIF develops the
following documentation:

•

all types of detailed design
documentation;

•

development of documentation for
non-standard equipment;

•

feasibility study, feasibility
study of capital construction
facilities;

•

environmental documentation,
including EIAs for overburden
dumps, SPZ projects.

•

technical and economical
evaluation;

•

projects for temporary shutdown
and elimination of facilities;

Field supervision at the
construction stage is carried out in
accordance with the developed and
detailed design documentation.
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Complex Engineering Surveys
Engineering surveys are a prerequisite for both capital construction (road construction,
erection of industrial buildings and structures), and low-rise construction, from landscape
design to laying utility networks (MEP).
JSC NIUIF carries out the following engineering surveys:
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•

geological engineering surveys;

•

geological, geophysical and
geochemical analysis of territory,
field work - well drilling, field soil
testing and sampling, laboratory
work - determination of strength and
distortion properties of soils;

•

engineering and geodetic surveys;

•

construction of support-boundary and
vertical control networks, setting up
construction footprint, land allotment,
main axes of buildings and structures;

•

geometric control of building
and structure parameters during
construction process;

•

executive survey of buildings and
structures, building facade and internal
premise measurements, topographic
survey on a scale of M 1:200 to M 1:2000;

•

environmental engineering and
hydrometeorological engineering
surveys;

•

ecological, hydrological and
meteorological analysis of territory,
field work - sampling of soils and
subsoils, radiological studies, studies
of environmental electromagnetic
parameters, radon flux density
determination, microclimate parameter
study, water flow rate determination,
mapping of environmental pollution.

Building
construction survey
JSC NIUIF carries out a complex survey of the technical condition, evaluates the quality and
reliability of building and facility structures.
The main goal is to collect the design data
required for engineering:
•

detailed measurement work of
building and facility structures
with the measurement drawings
drafting, a comparative analysis of
measurement data with existing
design solutions;

•

building and facility structures
inspection with the identification of
defects and damage that reduce the
bearing capacity and durability;

•

instrumental diagnostics of building
structures with determination of metal
structure corrosion degree, strength
characteristics and other properties of

construction materials, characterizing
their quantitative and qualitative
indicators in accordance with current
regulatory requirements;
•

technical inspection and verification
calculation analysis results of the
structures bearing capacity with an
assessment of the object current
technical condition;

•

recommendation and measure
development for further building and
facility structures safe operation,
determination of criteria and possibility
for further use of existing buildings and
structures construction elements in the
design framework.
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