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IDEA: THE ESSENCE OF THE PROJECT

Processing of high-carbon ferromanganese into a higher quality
product - low-carbon ferromanganese (28900 t / year), silicon
carbide (5037.2 t / year) and metallic manganese powder
(407.68 t / year)
Rebis is an innovative production based on its own patented
plasma synthesis technology. This allows the extraction and
processing of useful elements from the raw material base,
which makes it possible to meet the requirements of modern
society in metals and alloys of high chemical purity, in
particular in low-carbon FeMn

Payback of the project - 6 months
Investment costs - 9,622,000 USD
Commissioning period - 4 months
Created jobs – 112
IRR – 145,8%

PI – 79,54

ROCE – 2326,16%

IDEA: THE ESSENCE OF THE PROJECT
Basis of the project
The intellectual property of the Rebis project is 40 years of research by the
team of authors led by Doctor of Technical Sciences A.T. Neklesoy holding
86 international patents

PURPOSE

To satisfy the needs of the modern commodity market in

materials with the highest technological properties in the form of creating an
innovative production for processing high-carbon ferromanganese into a product
with high added value - low-carbon ferromanganese.

COMPETITIVE ADVANTAGES


Legal law secured by international patents for inventions and the use
of these technologies



Extremely low cost of technological processes (5-20 times lower than
that of competitors)



The uniqueness of production methods, the absence of competitive production
analogs



Control over the observance of insider security and copyright (The required
replaceable component - the plasma torch, as well as all plasma equipment, is
manufactured on the basis of our own production facilities)

IDEA: THE ESSENCE OF THE PROJECT
SOLUTION FROM REBIS Nature Gas

High Carbone Mn

PLASMA GASIFICATION
Plazma Reactor with
Plasmatron

low-carbon FeMn/SiC/powder Mn

Synthesis-Gas

Upsetting

Briefly about the technological process:
From 8 tons of high-carbon ferromanganese (7% C), loaded into the receiving hopper after 1 hour
and 20 minutes of operation, we get 6.0277 tons of low-carbon ferromanganese (0.1-0.5% C),
0.8995 tons of high-purity silicon carbide powder (99.99%) and 0.0728 tons of high-purity metallized
manganese powder of nano-ultrafine grinding.
• Per day (taking into account the technological preparation of equipment) - 16 operations (4
shifts), Productivity - 112 tons / day.
• Annual estimated working time is 7200 hours.

TOTAL INFORMATION
Plasma

Aggregate states (phases) of a substance

Plasma is the fourth state of
matter
It is partially or fully ionized
gas.

Plasma
lamp

In a state of plasma is 99% of
the substance of the Universe

Solid

Liquid

Gas

Plasma

Plasma Power
Station
The discovery of plasma as a completely
new state of aggregation belongs to the
English chemist and physicist William Crookes
in 1879.

Plasma-chemical technology
a new area of industrial chemistry. Its features
are determined by the specificity of the
mechanisms and kinetics of plasma-chemical
reactions, as well as the specificity of chemical
processes in low-temperature plasma and
plasma jets. High rates of plasma-chemical
processes (duration 10-2-105 sec) make it
possible to reduce the size of industrial
apparatus and equipment. The convergence of
the mixing time of reagents in plasma jets and
the reaction time leads to the fact that a
significant part of the processes is limited by
optimal turbulent mixing to the molecular
level. Plasma-chemical reactions are hardened
in the region of the maximum formation of the
desired products. As a rule, plasma-chemical
processes are easily controllable; they are well
modeled and optimized. In many cases,
plasma-chemical technology makes it possible
to obtain materials (for example, highly
dispersed powders, films, coatings) and
substances with very valuable properties.

TOTAL INFORMATION
Types of plasma
Low temperature

High temperature

Interstellar medium

Stars

MARKET ANALYSIS

0,681 mln/t

The global ferromanganese market is projected to show
robust growth over the next seven years due to increased
demand from various industrial end uses. This metal is
divided into two segments, which include high carbon
ferromanganese and low carbon manganese. Low-carbon
ferromanganese is used in the metallurgical and foundry
industries for alloying and deoxidizing steel.
The main segment of manganese consumption is the
production of ferroalloys required for the metallurgical
industry.

1,42 mln/t

The
total
consumption
of
low-carbon
ferromanganese is (2019): 681,000 tons / year.

Significant growth in the construction industry is expected in
the next seven years due to high demand for construction
from the BRICS countries. This trend is expected to stimulate
the global steel industry and thereby contribute to the
development of the global market. The stainless steel
industry
is
an
important
end-use
industry
for
ferromanganese. It has experienced rapid growth over the
past few years and is expected to continue to grow in the
future.

MARKET ANALYSIS
Potential market analysis

Under current conditions, Rebis products (low-carbon
ferromanganese) will occupy 9.9% of the world
market.

Consumer market analysis shows that there is
significant potential for the successful production
of Rebis low carbon ferrochrome in the product
market. Considering the relative simplicity and the
achievement of high quality of Rebis products, as
well as the final production of extra-class related
products (silicon carbide and metallic manganese
powder), it can be concluded that there are
significant positive prospects for promoting this
product on the world commodity markets.

MARKET ANALYSIS

Expected annual growth: 3-4%

The COVID-19 epidemic has made major
adjustments to analysts' forecasts. But if we take
into account that after the inevitable recession
the market will begin to "regain" its positions, then
in recent years the structure of demand for
manganese alloys in connection with the
development of new grades of steels with ultralow carbon content is shifting towards low-carbon
alloys and metallic manganese. In particular, new
requirements are imposed on ferroalloys when
smelting pipe and automobile steels with a carbon
content from several hundredths to several
thousandths of a percent. This leads to a clear
trend towards an increase in the consumption of
low-carbon ferroalloys.

In the total mass of consumption of low-carbon ferromanganese, the volume of ultra-low-carbon
ferromanganese is 32%. Thus, the volume of the potential market that can be mastered with the
help of this plasma production will be 9.75%.

Плотность 7,2-7,4 г/см3
Плотность 7,2-7,4 г/см3
Плотность 7,2-7,4 г/см3

MARKET ANALYSIS

Potential market share

Average price of 1 ton

USD/t

FeMnLC

2057

SIC (99.99%)

154860

Mn nanopowder (99.999%)

280000

PROJECT LOCATIONS:

GEOLOCATION
Ortuella: 43° 18' 37" N 3° 03' 25" O

Pabellon B-2, Poligono indastrial Ballonti II – Ortuella/Bilbao, Basque Country, Spain

NAME OF THE PROPERTY :
REBIS EUSKADI,S.L.AVDA. ZUGAZARTE, N.8- 1- DCHA.48930 GETXO/BIZKAIA/ESPAÑA
Acc. ES16 3035 0160 83 1600047684 LABORAL KUTXA BIC: CLPEES2MXXX
PRIVATE PLOT 8000 M2
PAVILION 1900M2
OFFICE SPACE 250 М2
HEIGHT 11 MTS
2 INTERNAL GATES AND
1 CAR GATE
2 LOADING SITES
HIGHWAY A-8 A 200 MTS
THE POSSIBILITY OF MORE
CONSTRUCTION

RATIONALE FOR CHOICE
•

THE

PRESENCE OF A FUNDAMENTAL LEGAL INFRASTRUCTURE FOR DOING

BUSINESS AND THE OBSERVANCE OF THE OWNERS' RIGHTS TO BOTH THE
COMPANY'S PROPERTY AND ITS INTELLECTUAL PROPERTY.

AVAILABILITY OF QUALIFIED PERSONNEL TO CARRY OUT PRODUCTION
ACTIVITIES (IN THE BASQUE COUNTRY THERE ARE MANY METALLURGICAL
ENTERPRISES, INCLUDING IN THE PRODUCTION OF FERROALLOYS)
• IMPLEMENTATION OF VARIOUS (EFFECTIVE) METHODS OF STATE SUPPORT FOR
NEWLY FORMED INNOVATIVE ENTERPRISES-RESIDENTS OF THE BASQUE COUNTRY
• REASONABLY ACCEPTABLE TAXATION SYSTEM
• LOGISTIC PROXIMITY OF POTENTIAL BUYERS OF FINISHED PRODUCTS
(FECRLC)
• LOGISTIC PROXIMITY OF POTENTIAL FEEDSTOCK SUPPLIERS (FECRHC)
• THE PRESENCE OF A DEVELOPED TRANSPORT INFRASTRUCTURE
(INTERNATIONAL SEAPORT) AND ITS TERRITORIAL ACCESSIBILITY (3 KM)
• AVAILABILITY OF COMMUNICATIONS WITH THE NECESSARY COMMUNAL
INFRASTRUCTURE (ELECTRICITY, WATER, NATURAL GAS)
• THE ABILITY TO QUICKLY DEPLOY PRODUCTION (4 MONTHS)
• POSSIBILITY OF FURTHER PURCHASE OF THE PRODUCTION SITE INTO
•

OWNERSHIP

TECHNOLOGICAL PROCESS

In a melting induction furnace load in the form of ingots 8 tons of high-carbon
ferromanganese grade FM70, containing the following components,%: Mn-70;
C - 7; Si - 6; S - 0.02; P - 0.7. As a result of melting, a high-carbon
ferromanganese melt is obtained. The resulting melt is poured from an
induction furnace into a ladle, which is fed to plasma treatment. A highcarbon ferromanganese melt is blown with a plasma jet consisting of a mixture
of air and natural gas. During the entire processing time, the consumption of
the components of the plasma-forming gas and the composition of the
ferromanganese melt are monitored. After starting the plasmatron, natural
gas is replaced by CO effluent from the melt (slide 1). The exhaust gas is
cleaned, utilized, then carbon dioxide CO2 is released, cooled, compressed
and fed into the plasma jet. Off-gas containing sublimated manganese is
purified, quenched, manganese powder is isolated from it, which is then
purified, cooled and packaged. When the predetermined concentration of
silicon carbide is reached, the resulting processing of the melt is stopped, the
ladle with the melt is lowered to the lower position, and the slag in the form of
silicon carbide is poured out. After draining the slag and removing it for further
processing, the ladle is raised and the melt is blown through with a plasma jet.
When the carbon concentration in the melt is 0.14% or less, the plasma jet
treatment of the melt is stopped. Then the melt is settled. Since the density of
the slag is several times less than the density of the ferromanganese melt, the
slag floats during settling. The slag layer formed on the surface of the melt is
downloaded. As a result, 7.2 tons of low-carbon melt of ferromanganese
grade FM80S05 without impurities was obtained, which was utilized in a
gaseous state, and silicon passed into silicon carbide and was removed in the
form of slag. In addition, valuable products were obtained in the form of 0.75
tons of silicon carbide and 0.09 tons of manganese powder. Next, the resulting
melt of low-carbon ferromanganese is poured into molds for crystallization and
production of ingots.

ADVANTAGES OF PLASMA CHEMISTRY
Traditionally, the production of low-carbon ferromanganese is considered a silicothermal process,
including the melting of manganese-containing raw materials in the form of oxides together with lime
in a furnace and subsequent loading of reductants into the melt. As a reducing agent,
silicomanganese or ferrosilicon is used. Metal and slag are discharged from the furnace and the alloy
is cast.
Low-carbon ferromanganese is obtained by reducing oxides of manganese ore and low phosphorus
slag by silicon silicomanganese in the presence of lime, which binds silica into strong silicates by the
reactions:
Finished products are
2 MnO + MnSi + 2 CaO = 3 Mn + 2 CaO∙SiO2;
produced in ingots of 50 kg.
3 MnO + MnSi + CaO = 3 Mn + ½ (2MnO∙SiO2) + ½ (2CaO∙SiO2);
Packing: polyethylene
2(MnO∙SiO2) + MnSi + 6 CaO = 3 Mn + 3(2CaO∙SiO2).
The disadvantages of this method are: low use of SiO2 as a
reducing agent, high slag ratio and increased power
consumption.
The plasma method used by «Rebis Ltd» for the purification of
ferromanganese melt significantly surpasses the traditional
method both in economic and production indicators.

CONSTRUCTION PLAN AND MAIN EQUIPMENT LIST
Event

Term, months

Acquisition of a production site
Pre-project work
Project work
Manufacturing, installation and commissioning of plasma and metallurgical equipment.
Installation and commissioning of utility networks.
Infrastructure equipment (warehouses, logistics systems, etc.)
Automatic control systems and software
Development of a set of necessary production instructions
Necessary equipment and technology
0.5 MW plasma system
Induction furnaces with a capacity of 8-10 tons
Ferroalloy Filling Machine
Melting, packaging, etc.
Weighing equipment

8 pcs
2 pcs
2 pcs
1 pcs
1 pcs

Silicon carbide loading and preparation system

1 pcs

Manipulators
Freeze-dried manganese hardening system
Laboratory
Conveyors

4 pcs
1 pcs
1 set
4 pcs

Start
+0,5
+0,5
+2
+1
-

TOTAL COSTS
COSTS FOR RAW MATERIALS AND PRODUCTION
FeMn
High Carbon Ferromarganese
Natural gas
Electricity (plasma systems + induction furnace + auxiliary vol.)
Power consumption
Packaging, laboratory reagents, etc.
Water costs
The cost of labor
Replacing the tips of plasmatrons
total costs

38400
t/year 21120000 USD/year
m3/year
19200000
5760000 USD/year
0,6
MW/t
23520000 kW/year
1668744 USD/year
4
$/t
156800 USD/year
0,27
m3/t
839,1652 USD/year
2419500 USD/year 2419500 USD/year
52
pcs / year 18200 USD/year
31143244
USD/year

TOTAL COSTS

Production personnel

Position: .
Plumber on duty

Electrician on duty
1
locksmith on duty
1
ACS operator
1
Plasmatroner
4
Metallurgist
6
Developer
6
shift supervisor
1
Only .
21
Average salary per shift
Number of shifts
Total production costs staff

4400
4300
5800
6750
5750
6000
6200
122500
5833,333333
4
490000

special secondary
special secondary
top
top
top
it does not matter
top

Office
Position: .
Lab

Naming of expenditures
USD/год
Raw materials and production
31149244
Production personnel
5880000
Office
1662000
TOTAL
38691244

Quantity Salary, USD, month. Education
1
4300
special secondary

Sales Manager
Purchasing Manager
Reference Secretary
Security Service
Beginning of security
services
System Administrator
Accounting
Legal Department
Deputy Director
Director
in total

Quantity Salary, USD, month. Education
3
5000
top
2
1
1
12
1
2
4
1
1
1
28

5000
5000
4000
4500
5200
5000
4000
5000
5800
8500
138500
4946,428571

top
top
top
it does not matter
higher, special
top
average, special
top
top
top

TOTAL COSTS
Volume of production
FeMn, t/year
28899,696

SiC, t/year
powder Mn, t/year
4317,6
349,44
Cost of production USD / t
269,8238377
9444,494225
12592,72629
Затраты , $/год
7797826,882
40777548,27
4400402,275
20% дополнительных затрат
8155509,653
880080,455

where

where

0,747727

0,080689

where

0,171584

is the coefficient of participation of profitability from
production of Lo-C FeMn in the total profitability of
the enterprise. is the coefficient of participation of
profitability from production of Lo-C FeMn in the total
profitability of the enterprise.

is the coefficient of participation of profitability from SiC production in the total
profitability of the enterprise.
is the coefficient of participation of profitability from powder Mn nano superfine

production in the total profitability of the enterprise. Where 1.2 is the coefficient of increase in
the cost of costs for bringing the processed product to marketable condition (for SiC and Mn
nano superfine)

FINANCIAL SETTLEMENT
Key financial indicators
IRR – 145,8%
internal rate of return

PI – 79,54
Profitability Index

ROCE – 2326,16%
Return On Capital Employed

Created jobs – 112
Commissioning period - 4 months
Payback of the project - 6 months
Investment costs - 9,622,000 USD

(Calculated in Excel)

Nomination
Total investment,IC
Working staff
Office staff
Number of changes
Number of operations per day
The final working volume of the finished product(86,11% FeMn/12,85% SiC/1,04% powder Mn)

Performance
Annual Estimated Productivity
Volume of consumption Hi-C FeMn (10%) for one operation
Cost Hi-C FeMn
Cost of Lo-C FeMn (0.1-0.5%)
Cost SiC (100-200 nm 99,9%)
Cost powder Mn nano superfine
Total number of workers
Cost of operating and utility expenses (gas, water, electricity)
Finished products (86,11% FeMn)
Finished products (12,85% SiC)
Finished products (1,04% powder Mn)
Annual depreciation rate
Costs
Average monthly salary (Working staff)
Average monthly salary (Office staff)
Annual costs of the salary
Replacing the tips of plasmatrons
Annual operating and utility costs (gas, water, electricity)
Annual raw material costs, Hi-C FeMn (10%)
Annual Additional costs for SiC processing
Annual Additional costs for powder Mn nano processing
total costs

Qty
9 662 000

21
28
4
16
7
112
33600
8
550
2057
60000
80000
112
297,7692
28899,7
4317,6
349,44
10
5833,33
4 946
7541997
18200
10005044
21120000

6102357
658519,9
45446119

Unit
$ (USD)
pl/change
pl
change
PCS
t
t/day
t
t
$/t
$/t
$/t
$/t
pl
$/t
t
t
t
%
$
$
$
$
$
$
$
$
$

KEY PROJECT PARTICIPANTS

Lee
Eugene

CMO&CPO

NEKLESA
Anatoly Timofeevich
CTO

Pedro Garmendia
CTL

VOLKOTRUBENKO (Turoff)
Rodion Viktorovich
President

Nandan KRISHNA
CTL

CHEKMENEV
Valery Nikolaevich
CFO

Shayano Madzikanda
CTL

PLASMATHRON TEAM
1 Varakuta I. F.
2 Novik D. А.
3 Avdeenko M. V.
4 Makarenko A. I.
5 Slukvin V. A.
6 Kondratyev С. В.
7 Karnauhov O. A.
8 Kolodochka A. A.
9 Vandyshev I. N.
10 Luzganov V. S.
11 Gorbenko E. V.
12 Jakovlev V. V
13 Tenants А. Н.
14 Karelian А. В.
15 Serezhenko A. N.
16 Korbanjuk A. R.

Patent-explorer
The Designer
The Design engineer
Chief of Electronics dept.
The Explorer – gas engineer
The Explorer - the metallurgist
The Explorer - the metallurgist
Chief of electrical engineers
The Engineer – electrical
The Engineer - electronics
Plazmathron-engineer
Plazmathron-engineer
Plazmathron-engineer
Plazmathron-engineer
Chief of Mechanical shop
The Explorer – gas engineer

17 Valjavin S. M.
18 Afanasev D. S.
19 Kovalenko A. K.
20 Povolotsky V. G.
21 Gotvjanskij A. A.
22 Fedishin A. A.
23 Smyk J. J.
24 Sokolov N. P.
25 Shistja V. V.

Chief of Metall dept., DS
The Mechanic
The Mechanical engineer
The Designer - developer
The Welder of metals
Chief of а plazmathron tests
The Mechanic
The Assembler
The Assembler

