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Market analysis and marketing concept

History of creation and development of mullite industry.
In 1935, at the "Brever" gold deposit (State of South Carolina, USA) formations were discovered containing natural topaz. It is in 1945 that the intensive mine development and supply of topaz concentrate to the US refractory industry started. It was noted that mullite refractories of topaz possess unique properties as compared with conventional refractories. In early 50s this deposit was completely exhausted. Its primary reserves amounted to 45 thousand tons (700 times less than those of the "Kopna" deposit).

Mullite is stable at high temperatures (up to 1910° C), it has high mechanical strength, high chemical stability (stable in all acids and alkalis up to 1200° C), is radiation stabile (1021 neutrons per cm2 cause no changes in mullite properties), etc.

According to VNIISIMS mullite is produced in great quantities abroad, its production being under control of two companies:

- ELFUSA Gerd de Eletro fusco Ltd;

- Combustion Engineering Inc.

The former is the biggest producer of topaz products, which are exported to 22 countries of the world. The latter produces up to 350 thousand tons of mullite annually, its enterprises being located in USA, Canada, Mexico. In Japan the mullite production is over 50 thousand tons.
In the former Soviet Union there had been attempts made to create a large-scale production of mullites. The special resolution "On economical and rational use of refractories in the national economy" of the State Committee of Science and Technology and State Committee of Supplies, dated October 25, 1976, states that the output volume of refractory products in the USSR has reached 14 million tons per annum. This is more than that in the USA, Japan, West Germany and England taken together. Refractory production in terms of one ton of steel made in the USSR is 2.5 times higher than that in the industrially developed countries. The main reason of high specific consumption of refractories lies in the quality difference of refractories produced in the USSR and industrially developed countries.

The State Committee of Science and Technology proposed in its recommendations to the Ministry of Ferrous Metallurgy "to ensure commissioning of new production capacities during the 10th five-year plan to produce the most effective types of refractories: corundum, mullite-corundum, mullite products (the Kazakhstan plant of topaz refractories, East-Siberian refractory plant, Zaporozhye refractory plant, etc.).

That recommendation was made 20 years ago but the mullite production was not developed in the former Soviet Union. There is no such production (on a commercial scale) in the Russian Federation nor in the CIS countries up to the present time. This fact may be attributed mainly to the high capital intensity of mullite production.

Description of the market, industry and products

The specialists of the , Joint-Stock Company "R&PA "Urskoe "Saint-Petersburg Technological Institute, Moscow IPKON, Novokuznetsk Institute «Sibgiproruda», State Committee of Geology of Russian Federation and other institutions carried out the market research. The results are general. A detailed research with signing agreements and contracts for deliveries of products is planned to be conducted by the Joint-Stock Company "R&PA "Urskoe" in the pre-production period after starting financing of this project and appearance of certainty as regards launching the commercial production.


The world mullite industry manufactures at present about 1 mln tons of  synthetic mullite per annum.
The main raw material for mullite production are minerals of the kyanite group - sillimanite, kyanite and andalusite and kaolin. The mullite obtained from the above-mentioned minerals has a prismatic or isometric structural form, which sharply reduces its reinforcing properties. Other disadvantage of this type of raw material is high roasting temperature for mullite production ranging within the limits 1500-1700º C.
Acicular and fibrous mullites possessing high reinforcing properties are obtained by synthesis from high-purity aluminium oxides and silicon in the presence of halogenides of metals, which sharply raises their cost. 
Topaz is a natural raw material deprived of the above-mentioned disadvantages. 
Production of acicular and fibrous mullite will allow the technological cycle of mullite production to be shortened approximately by 30 %, the consumption of electric power per unit of mullite products to be reduced by 20-30 %, the cost of mixture preparation to be cut down and the yield of mullite in technical materials to be increased by 50-60 %.
The use of natural topaz opens wide prospects for production of cheap mullites with unique properties, which cannot be obtained by traditional technology.

Additional argument in favour of switching-over the world mullite industry to the use of natural topaz is the fact that the topaz concentrate contains as much as 15 % of fluorine. By-production of fluorine-containing products allows the cost of mullite to be reduced considerably.

Only three deposits of technical topaz suitable for direct mullite production are discovered in the world. The quarry "Brever" (State of South Carolina, USA) was started in 1938.  Intensive development of the deposit goes back to the 40s and in early 50s this deposit was completely depleted. Original reserves of topaz at the deposit "Brever" amounted to 45 thousand tons.

In the 80s a topaz deposit in Australia was discovered. Its reserves amounted to 1,2 mln tons. Only one publication relating to this deposit is known. Prospects of its development at present time are being studied.

The third deposit of topaz suitable by purity for mullite producers is "Kopna", our property. By geological estimates there are more than 33 mln tons of topaz contained in the deposit  «Kopna» to the zero horizon.   This is 700 times more than the worked-out reserves of the deposit "Brever" and 27 times more than the reserves of the Australian deposit.
Finely dispersed topaz with a high degree of purity is the main value of the deposit "Kopna".
The object is unique as regards amounts of topaz contained in the deposit "Kopna" and its natural purity. Total reserves of topaz to the zero horizon of the deposit "Kopna" amount to 33 mln tons with percentage of topaz in the ore being 15 to 38 %. 
The topaz product will allow the mullite producers not only to simplify technology of its production and to reduce the production cost, but also to essentially enhance physical and chemical properties of mullite. As results of experiments with topaz from the deposit "Kopna" carried out by the Saint-Petersburg institute of technology showed, the working temperature of mullite based on natural topaz is 1850-1880°С (instead of 1750°С with synthetic topaz). Taking into account technological, economical and consumer advantages of natural topaz usage for production of mullite, there is ground to believe that the products of the Joint-Stock Company "R&PA "Urskoe"will substantially change the market situation and will claim priority in the world market.

The industrial needs of the Russian Federation for mullite products amount to about 500 thousand tons per annum, including: - refractory production - 150 thousand tons;

· production of high-temperature insulating materials - 50 thousand tons; 

· iron and steel industry (lining of melting furnaces, etc.) - 50 thousand tons; 

· household, technical and electrotechnical appliances -100 thousand tons, etc.

Application of mullites will entail radical qualitative changes in the technology of a number of key industries, for example:
· Lining of furnaces of the steelmaking industry made of mullite refractory exceeds 10-15 times the service life of lining from aluminosilicate refractories.

· Reinforcing of metals with fibrous mullite enhances their mechanical strength and ​chemical stability at high temperatures;
- Addition of fibrous mullite to porcelain masses enhances strength of porcelain products ​2-3 times and improves their dielectric properties;
- The porous fibrous mullite can be applied: for high-temperature filters for cleaning and separating of gaseous fluids, for refining of molten metals, etc.
Many applications in the advanced high technologies are possible only using fibrous mullites, which by a number of physical and chemical properties and their technical and technological possibilities surpass all analogues available at present in the class of oxide materials. 

It is possible to refer operations of the iron and steel industry (lining of furnaces, moulds for precision casting, etc.); operations of the nuclear power sector (high-temperature, radiation-resistant heat insulation of nuclear reactors, radiation-resistant high-temperature constructional materials, etc.); operations of the aerospace industry (light fireproof heat insulation of saloons and engines, design elements for airplanes) etc. to the number of fibrous mullite consumers.

Replacing traditional materials with mullite allows: to sharply increase the time of failure-free operation of technical systems, increase their reliability and fire safety, create  technical systems with principally new properties, for example radar-transparent stationary and flying objects.

This will allow for transfer of a number of industries of China economy to an advanced scientific-technical and technological level, creation of a competitive industry in the world market.
  Possible applications of mullite products for needs of defense-industry complex

- Building material and structures for concealment of objects of defensive purpose from space

  surveillance.
- Radiation-proof heat insulating material for nuclear energy sector.

- Protection against high-temperature impact of aviation engineering systems.

- Heat screens for gas turbines of transport systems.

-  Materials and products for thermal protection of space flying vehicles.
- High-modular composite materials and products for extreme conditions of heat impact and

   mechanical stresses.

-  Components of protection of armored engineering from incendiary agents and armor-piercing

   cumulative shells.

- High-temperature membranes for filtration of gaseous and liquid media.

-  Catalyst-carriers for high-temperature processes.

-  Porous media for electrochemical sources of currents.

- Mobile high-temperature thermal sources. 

-  Composite radar-transparent materials for concealment of flying military devices.
-  High-temperature gradient corrosion-proof heat insulation and heat- shielding for heads of rocket engineering
Second in economic importance of Joint-Stock Company "R&PA "Urskoe" products may be quartz concentrate. The degree of its purity on concentration is 97-98 %. This is quartzite ground to a size of 50-70 micron, applicable for industrial use without additional processing in many industries.

Additional cleaning of quartzite may be justified, for example, for manufacturers of commercial silicon of КР-00 type for electronic industry and production of solar power.  
Metal commodity gold will be the third product of  CJSC "R&PA "Urskoe" having economic importance.
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