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Developed Technology for Production of Ferrosilicon
Magnesium Alloy

Prof. Dr. Mamdouh Eissa - Central Metallurgical Research & Development
Institute, Helwan, Egypt
Email: mamdouh_eissa@yahoo.com, Mob.: 01221227843

This research project aimed at optimizing and applying on industrial scale a developed proper and economic technology for
producing ferrosilicon- magnesium alloy at the Egyptian Company for Ferroalloys. The research project was accepted and
financed by both the Holding Company for Metallurgical Industries and the Egyptian Company for Ferroalloys and fulfilled
by Steel &Ferroalloys Department of CMRDI (Central Metallurgical Research & Development Institute, Egypt). The project
was based on the fact that, at that time, all the amount of this alloy for local need to produce ductile cast iron was exported.
The experimental work for this project was carried out on laboratory, pilot and industrial scale to determine the different
parameters of the newly develop technology.

The developed technology is based on the utilization of fines resulting during crushing of ferrosilicon alloy to the marketable
size and the low grade molten ferrosilicon. In this technology, the magnesium metal is placed at the bottom of a ladle and
then covered with determined amount of ferrosilicon fines. The calculated amount of molten ferrosilicon is then added
to the ladle constituents which include also the required amount of rare earth metals. The product is then cast using the
same casting technology used in the production of ferrosilicon. The industrial melts carried out in the plant was directed by
the results obtained on the bench scale experiments followed by pilot plant ones. The application of this technology was
successful and was highly encouraging for the company to introduce this product in the plan of the plant. The produced alloy
was successfully used for production of ductile iron in different foundries.
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Preparation of Dimer [ N,N> Dimethylene , Diethylene N”
Methylene Amine ] and its Derivatives for Scavenging H,S Gas
from Crude Qil

Dr. A. El Sabagh - Egyptian Petroleum Research Institute (Epri), Nasr City,
Cairo, Egypt

In some petroleum companies: the produced oil is companied with H,s gas. The H,S gas causes three
harmful problems. The first, during burning in the flare, the SO, is produced which react with moisture
to produce acidic clouds. The clouds have an environmental attack. The second problem is to destroy
the petroleum equipment infrastructure in term of (SSC) (Sulfide Stress Cracking). The third problem, its
healthy effect on the personals and may be leads to mortality death .so that EPRI dissolve this problem
by producing three products: EPRI 720, EPRI 730, EPRI 740. From the Egyptian patent No.24558, This
invention relates to the preparation of products used for scavenging H,S gas from crude oil. This gas harms
health and causes corrosion of petroleum equipments because of its acidic nature. The said products
are prepared by reaction of polyethylene polyamine with formaldehyde. The product reacts with H,S
and converts it to a compound dissolved in oil and has no acidic effect. The product is currently used
economically in petroleum industry.
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A Simple, Efficient And Generally Applicable Method For
Imparting Polyester And Polyester / Cotton Fabrics Antimicrobial
Activity.

Prof. Dr. Samy Elsebay Abou Shalabys (S. E. Shalaby), National Research

Center, Giza, Egypt
Email: samyshalabhy4@yahoo.com, Tel: 33371615

The present invention aims to develop a simple, efficient and generally applicable method for imparting antimicrobial activity
to regular polyester (R-PET), polyethylene glycol modified polyester (PEG-M-PET), regular polyester/cotton (R-PET/C),
and polyethylene glycol modified polyester/ cotton (PEG-M-PET) fabrics. The method is based on partial hydrolysis of the
abovemantioned fabrics to create carboxylic groups in PET macromolecules followed by subsequent reaction with quaternary
ammonium compound under alkaline conditions. The salient feature of this method is that it is simple in application, paves
the way for imparting high antimicrobial activity to fabrics, and is that the finished products demonstrated excellent durability
of antimicrobial functions.
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Thermo-Mechanically Processed Api Steels For Gas Pipeline
Prof. Dr. Taher Al Beetar - Steel & Ferroalloys Dep. Center Metallurgical

Research & Development Institute, Helwan, Egypt,
Email: info@cmrdi.sci.eg , Tel.: 25010640

An industrial trial (160 tons) has been successfully processed to grade X52 at Alexandria Iron and Steel Company (ANSDK).
The steel was processed into 10 and 6mm thickness coils. Satisfactory mechanical properties have been obtained. Further
industrial trials (200 tons) have been processed at Ezz Flat Steel Company located at Ein El-Soukhna, Suez. X60 and
X70 steel grades are the targets of the trials. Nb, V and Ti microalloys have been used. CSP route is the prevailing
technology beside liquid core reduction (LCR) technology. Thermomechanical processing started with a roughing step with
50% thickness reduction. Roughing was followed by 6 stands finish rolling mill reducing the thickness by a sequence of
cumulative reduction. Fast cooling technique is used over the run out table before coiling. 6, 8 and 10mm thickness coils
are processed and have satisfactory mechanical properties at the room temperature. Further impact investigations have
been done at lower temperatures down to -80°C. The steel shows ITT at -50°C. Drop weight tear tests (DWTT) were also
done at Centro Sviluppo Materiali (CSM, Italy). The results of DWTT confirm what have been obtained from standard impact
tests. Satisfactory mechanical properties have been obtained. TEM investigation shows homogeneously prevalence of the
microalloying elements and carbide precipitates.
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Production Technology of Rolls for Steel Mills
Prof. Dr. Mohamed Wali - Center Metallurgical Research & Development

Institute, Helwan, Egypt.
Email: info@cmrdi.sci.eg, Mob.: 01001023892

The rolling mill rolls are the most important equipment used for steel forming and are essential for any steel industry. lts
strategic importance is evident apart from its economic advantage. Production of ductile iron rolls is restricted to several
foundries worldwide as it is considered to be high-tech product.

CMRDI has developed — over years — different technologies to cast rolls used in different stands of different rolling mills.
The production technology has been transferred to 5 Egyptian foundries (3 public sectors, 1 military production sector and
1 private sector).

Locally manufactured rolls covered the demands of all Egyptian steel mills and some Egyptian foundries were able to export
to European, Arab as well as African steel mills. Rolls produced were in the size limit of 5 tons per piece and the value of
local production exceeded 100 million pounds.
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Production Of Demulsifiers
Epri 303Nd

Dr. A. El Sabagh - Egyptian Petroleum Research Institute (Epri), Nasr City,

Cairo, Egypt
Email:esearch@epi.sci.eg, Tel.: 22747917

Demulsifier (EPRI 303 ND) is a non- ionic surface-active agent composed of a blend of complex organic ethoxylated
propoxylated poly alkyl phenol formaldehyde resin, which doesn’t contain heavy metal organic halides. Demulsifier (EPRI
303 ND) is especially designated for production companies to break crude oil emulsion and desalted crude oil which
results after washing crude oil with fresh water (4-8 %) to produce substantially anhydrous crude petroleum and sharp
water-oil interface at a minimum cost. Demulsifier (EPRI 303 ND) should be injected at a rate of a few ppm depending on
the production gross by a chemical proportioning pump in the crude oil emulsion stream at a conveniently point to ensure
maximum dispersion in the fluid to be treated. EPRI will advise on the best applications system and the optimum dosage
for your particular problem.
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Production Of Oil Spill Dispersant Epri 910
Prof. Dr.A. El Sabagh - Egyptian Petroleum Research Institute (Epri), Nasr City,

Cairo, Egypt
Email: esearch@epi.sci.eqg, Tel.: 22747917

EPRI 910 is a concentrate of three active nonionic surfactants mixture dissolved in water, biodegradable and high efficient
to disperse oil spill. EPRI 910 is a concentrated or water dilatable concentrate, so it can be classified as Type Il or Type I
oil spill dispersant. The dispersant is sprayed on the surface of spilled oil. The spraying method depends on the area of the
spilled oil. Special boats with special equipment are used for this purpose as well as airplanes. The maximum dispersion
efficiency is exhibited at dispersant: oil ratio (D: O, V/V), 1:10 for weathered oil pill. For Fresh oil spill the ratio is 1:20. The
dispersant may be diluted by sea water. After dilution the dispersant still keeps its dispersion efficiency. The dilution factor
is 1 to 10 times.
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Synthesis and Characterization of Sheet Glass Made From
Disposal Rice Residuals
Prof. Dr. Rawiyeh Abdel ghany, H.A El Batal, R.M. Ramadan - National

Research Center, 12622, Dokki, Cairo, Egypt
Email: rmmr24@yahoo.com, Tel: 33371615

Rice straws are mixed inorganic-organic residues produced in significant quantities on a global basis. While they are utilized
in some regions, in others they are wastes residues causing pollution and problems with disposal. Both straw and husk
ashes constituents were found to contain appreciable silica contents in addition to various other oxides. Silica activity index
(SAI) was measured for silica obtained from different sources. Soda lime silica (SLS) or sheet glasses were prepared from
washed rice straw husk obtained from Nile Delta region-Egypt which represents a great environmental problem in Upper
Egypt. Prepared glasses were compared to that prepared from pure chemical reagents. They were characterized using
XRD, SEM, EDAX and some other physical properties such as density, hardness and optical and FTIR absorption. It was
found that all prepared glasses are nearly similar in their studied properties. Glass compositions can be adjusted easily to
obtain specific properties similar to that prepared using pure chemical reagents.
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Antimicrobial Cotton And Viscos Fabrics By Simple
And Cheap Method
Prof. Dr. Abd Elaziz M. Kantoush & Dr. Amr Atef Elsayed - National Research

Center, 12622, Dokki, Giza, Egypt
Email: amratefelsayed@yahoo.com, Tel: 33371615

The growth of bacteria on cellulosic textile is one of its inherent properties. Infection by bacteria causes cross-infection by
pathogens, development of odour, staining and loss of the performance properties of textile, so application of antimicrobial
finishing agents are necessary for many textiles such as hygienic, medical textiles and odour free sport wear. The
antimicrobial function can be incorporated into textile either by chemical finishing of fabrics with biocidal agents or by
physical incorporation of the agents into fibers.

Our method based on treatment of the cellulosic fabrics with copper sulphate complex with a concentration of 1gm/ 100 gm
fabric, and simply boiling for 15 min. this treatment render the fabrics strongly antimicrobial for both G+ and G- bacteria. This
treatment also provides the fabric antimicrobial properties even after ten house washing cycles.
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Introduction of ADI to the Egyptian Industries
Prof. Dr. Mohamed Wali - Center Metallurgical Research & Development

Institute, Helwan, Egypt.
Email: info@cmrdi.sci.eg, Mob.: 01001023892

In the last two decades, the revolutionary material, the austempered ductile iron (ADI) with its unique combination of
strength, abrasion resistance, toughness, noise and vibration dampening capacity as well as machinability has been finding
new applications in various sectors of industry as a replacement to conventional materials such as cast and forged steels
with cost and weight savings.

The vast majority of the engineering community in Egypt is still unaware of the capabilities of ADI materials and a lot still
has to be done to make use of the advantages of this material and a lot of experience has been accumulating over the past
years at both partners of this project; CMRDI and IWM. This project aims at introducing the technology of this advanced
material to the Egyptian industry through integrated collaboration between the two partners. This will be done by developing
technology package needed to cast, heat treat and machine four selected ADI components, from different industries. The
selected components will be cast heat treated and machined at the pilot facilities at (CMRDI) Central Metallugrical and
Development Institute.
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Complete Production Of Innovated And Value-Added Metallic
And Plastic Medical Implants.
Prof. Dr. Mohamed Wali - Center Metallurgical Research & Development

Institute, Helwan, Egypt.
Email: info@cmrdi.sci.eg, Mob.: 01001023892

The project aims to upgrading the high level metallurgical and industrial knowledge and R&D experiences in CMRDI
institute aiming at the production of innovative and value-added metallic and plastic medical implants that comply with the
international medical standards and have high economical impact on the Egyptian society through the following objectives:
1- Upgrading the technical facilities in the pilot foundry in CMRDI to produce commercial quantities of stainless steels,
titanium and cobalt chrome alloys according to the international standards.

2- Upgrade the manufacturing facilities to include fully computerized micromachining systems to manufacture high precision
implants.

3- Design and manufacture new and innovative medical bone fixing plates from biocompatible metals like stainless steel
and titanium.

4- Design and manufacture new and innovative medical tools and surgical guides from plastic materials (injection molding).
5- Construction of very clean environment for cleaning, sterilization and packing of the produced implants.
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Production of Spare Parts by Powder Metallurgy
Dr. Omima Elkady - Central Metallurgical Research & Development Institute,

Helwan, Egypt
Email: o_elkady3@yahoo.com, Tel: 25010640

The advantages of powder metallurgy include the ability to produce hard complex parts in a final form, which cannot be
produced by other manufacturing technologies. Currently, spare parts produced by powder metallurgy are being used in
many industrial sectors including engineering, paper and textile. Such spare parts include gears, bearings, cutting tools that
are being costly imported with high quantity. The powder metallurgy unit was established at CMRDI since 1995. Currently
it is equipped with sufficient facilities for producing powders as well as spare parts from different materials. During previous
few years, CMRDI has supported different industrial sectors through production of metallic powders and spare parts using
powder metallurgy. Among spare parts produced at CMRDI are the oiling bearings from steel, copper/graphite for house
appliances companies, cutting tools from tungsten carbide for engineering industries, drawing dies from tungsten carbide
for wire drawing companies.
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CORROSION INHIBITOR EPRI 400 Cl OIL SOLUBLE
CORROSION INHIBITOR EPRI 410 Cl WATER SOLUBLE
CORROSION INHIBITOR EPRI 411 CI FOR HIGH TEM
CORROSION INHIBITOR EPRI 421CI OIL FOR REFINERY
CORROSION INHIBITOR EPRI 510 Cl WATER SOLUBLE
CORROSION INHIBITOR EPRI 511 CI WATER SOLUBLE
ENVIRONMENTAL FRIENDLY CORROSION INHIBITOR 512

Production Of Corrosion Inhibitors For The Petroleum Sector
And Civil Sector

Dr. Mohamed Attiah, Egyptian Petroleum Research Institute (EPRI), Cairo,

Egypt
Email: esearch@epi.sci.eg, Tel: 22747917

Due to the numerous corrosion problems that cost the state annually hundreds of millions of pounds annually. A research
team from the Institute has produced corrosion inhibitors oily-based corrosion inhibitors suitable for oil refining, sugar
production and production and fertilizer companies. The following of the Institute products are available at the market:

CORROSION INHIBITOR EPRI 400 CI OIL SOLUBLE
CORROSION INHIBITOR EPRI 410 Cl WATER SOLUBLE
CORROSION INHIBITOR EPRI 411 Cl FOR HIGH TEM
CORROSION INHIBITOR EPRI 421CI OIL FOR REFINERY
CORROSION INHIBITOR EPRI 510 Cl WATER SOLUBLE
CORROSION INHIBITOR EPRI 511 CI WATER SOLUBLE
ENVIRONMENTAL FRIENDLY CORROSION INHIBITOR 512
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EPRI 414 S| for water treatment

Scale Corrosion inhibitor EPRI 405 SCI

Scale Inhibitor EPRI 406 Sl

Scale Remover EPRI 407 SR

Contraindications Peels Production
Dr. Mohamed Attia - Egyptian Petroleum Research Institute (EPRI), Cairo,

Egypt
Email: esearch@epi.sci.eg, Tel: 22747917

Due to the use of sea water in the heat exchanger at different temperatures a salty crust is deposited in the inner walls of
the heat exchangers. It results in raising the pressure and reduces the efficiency of the heat exchange which in turn leads
to the exchanger damage. Therefore, the Institute produces two types of these materials are:

1. Weatherproof peels and configuration which injected into the center of the exchanges to prevent the formation of the
crust and deposited.

2. Removing materials for cortical deposits which are used in the case of the actual composition of the peel and which
graduated exchanges of service. The Institute has owns the materials and manufacturing technology enables the reuse of
the exchanges. Those products their names as follows:

EPRI 414 Sl for water treatment

Scale Corrosion inhibitor EPRI 405 SCI

Scale Inhibitor EPRI 406 Sl

Scale Remover EPRI 407 SR
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- Oxygen scavenger EPRI 1200
- Oxygen scavenger EPRI 800 A

Oxygen Scavenger Production
Dr. A. Aiad - Egyptian Petroleum Research Institute (EPRI), Nasr City, Cairo,

Egypt
Email: esearch@epi.sci.eg, Tel: 22747917

Oxygen scavenger chemicals are widely deployed within the offshore oil industry to remove dissolved oxygen from sea
water streams:

* Injected into reservoirs for pressure maintenance

* Used in pipelines for hydrotesting.

The oxygen is removed to a level < 20ppb or lower in order to protect the carbon steel or alloy steel in the pipelines , topsides
facilities , or down hole tubing from corrosion . The removal also inhibits the growth of general anaerobic bacteria (GABs).
So that EPRI dissolve this problem by producing three products:

- Oxygen scavenger EPRI 1200

- Oxygen scavenger EPRI 800 A
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Laser Materials Processing Technology
Dr. Khailed Abd EI-Ghany, Central Metallurgical Research and Development

Institute, Helwan, Egypt.
Email: info@cmrdi.sci.eg, Mob.: 01223404183

Laser materials processing technology includes laser cutting, welding and surface modifications of metals. This technology
has been induced at CMRDI since 2000. The advantages of this technology include improved quality and high productivity.
This technology is very important for different industrial sectors such as automotive and house appliance industries, medical,
electronics. During the last few years, CMRDI has provided technical support in this field to several industrial companies
such as automotive feeding industries, Arabic Organization of Industries (AOIl), Toshiba Alaraby, Fresh, and Olympic group.
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Rapid Prototyping and Manufacturing Technology
Dr. Khailed Abd EI-Ghany, Central Metallurgical Research and Development

Institute, Helwan, Egypt.
Email: info@cmrdi.sci.eg, Mob.: 01223404183

Rapid Prototyping and Manufacturing (RPM ) is the group of manufacturing processes that fabricate end products direct
from Computer models (CAD data) through layer stacking and joining procedures. The advantages of RPM include the
ability to produce complex parts with internal features like holes, undercuts and tubes in a single process. No pre-designed
and pre-manufactured tools are required. Every type of materials can be used starting from soft wax, moderate and high
strength plastics and ending with biocompatible metals like stainless steel and titanium based alloys. It is a clean and
environment friendly technology.

The rapid prototyping and manufacturing at CMRDI was established since 2003. Currently it is equipped with state of the
art machines and CAD design software.

Nowadays, CMRDI is providing technical support to more than 30 dentists and orthopedic surgeons who use patient
specific surgical guides and implants as parts of their treatment plans, in addition to several industrial companies, which are
developing new industrial innovative products through RPM technologies.
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Production Of Novel Cracks Filling Asphalts For Airports
Dr. Farouk Ezat, Egyptian Petroleum Research Institut (EPRI), Nasr City,
Cairo, Egypt
Email: esearch@epi.sci.eg, Tel: 22747917

Recently, EPRI enters the field of maintaining airports technology, especially in dealing with cracks & pores in airports.
Special novel mixes are used to deal with this problem & to face the flight movement actions.

In order to express itself in this field, EPRI enters many international bids —finally winning the bid of Taba International
Airport. The maintenance of this airport is dealt with using materials manufactured in EPRI -applying a new simple technique

as a unique Egyptian event.
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Acid Activation Of Bentonites For Bleaching Of Edible Oils
Prof. Dr. Ibrahim Ahmed Ibrahim, Central Metallurgical Research and
development Institute, Helwan, Egypt.

Email: info@ cmrdi.sci.eg, Tel:250106040

The project can be implemented jointly with industrial partners from edible oils producing companies and mining industry
sector. The ore will be pulverized, soaked and chemically leached with hydrochloric to increase the surface area of the ore
particles and consequently increases its bleaching capacity. The activation conditions will be optimized and the activated
ore will be separated from the spent acid by the suitable solid liquid separation techniques. The separated ore cake will be
washed, dried and eventually testing its bleaching capacity to determine which ore is suitable for which type of edible oils.
The spent acid will be used to dissolve iron wastes to produce iron chloride with the required specification for water treatment,
thus improving the economics of the process and alleviating the negative environmental impact. Demonstration of the
technology on semi-pilot scale will be carried out. Process engineering will be then performed to calculate the consumption
and production patterns and the processing flow sheet. Techno-economic parameters will be derived to determine the
profitability of the technology.
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Production Of Manganese Sulphate And Manganese Dioxide
From Manganese Ore
Prof. Dr. Ibrahim Ahmed Ibrahim, Central Metallurgical Research and

Development Institute, Helwan, Egypt.
Email: info@cmrdi.sci.eg , Tel: 25010640

Sinai Manganese Company produces ferromanganese alloys used for steel industry. This plant depends on high-quality
manganese ore reserves which decrease gradually. CMRDI intends to conduct studies on the direct chemical processing
of manganese ores to separate iron from high quality manganese ore. Further chemical processing of manganese ore can
yield manganese sulfate used as micronutrient and manganese dioxide used for dry batteries.

The iron oxides can be used for the preparation of pellets used in the iron making and as inorganic paint.

CMRDI intends to design a multi-purpose production unit after technical and economical studies for production of these
products according to market needs.
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Beneficiation of Some Kaolin Deposits of Sinai
Prof. Dr. Ibrahim Ahmed Ibrahim, Central Metallurgical Research and

Development Institute, Helwan, Egypt.
Email: info@cmrdi.sci.eg, Tel: 25010640

Despite the high-grade kaolin concentrate (reaching 37.30 % Al203, 0.78% Fe203, and 1.27% TiO2) obtained by CMRDI
research team, on laboratory and pilot plant scales, the fired body showed a yellowish tint and relatively inferior ceramic
properties. This was explained in view of the unavailability of some very important equipment at that time e.g. “Union process
attritor mill” and the “Eriez high intensity magnetic filter (HIMF) which is the most efficient magnetic separator employed
worldwide. However, beneficiation study of both El Tieh and El-Essaila kaolin can be carried out on both laboratory and
pilot scales. The upgrading of the samples will include different processes starting with the evaluation of the kaolinitic
sample. After evaluation of the crude kaolin, the process of degritting and classification of the pulp will be carried out in the
laboratory to reject the coarse sand. After multistage cycloning of the -200 mesh kaolin pre-concentrate will be supplied to
the delaminator prior to high intensity magnetic separation step using the latest HIMF unit supplied to CMRDI.  The non-
magnetic kaolin concentrate will be subjected to bleaching tests to improve its fired brightness, the main parameter for good
ceramics and for paper filling or coating. Pilot plant operations will be commenced after optimizing the above-mentioned
process in the laboratory to update the material balance of the whole flow sheet and the quality of the product.
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Beneficiation of White Sands
Prof. Dr. Ibrahim Ahmed Ibrahim - Central Metallurgical Research and

Development Institute, Helwan, Egypt.
Email: info@cmrdi.sci.eg, Tel: 25010640

Deposits of white sands are distributed along the Nile Valley in Maadi-Kattamia, the Eastern Desert in Edfu-Marsa Alam
road, Wadi Kena and Wadi El Dakhl (Zaafarana locality) and in Sinai, (Abu El-Darag locality). Due to the high quality
of the sand from these latter 2 localities, production is currently carried out by so many private as well as Public Sector
Companies. No preparation or classification of the sand occurs by the producer since it satisfies as it is, the British Standard
2975 for bottle or sheet glass production. However, for the low grade sand deposits which associated with the coloring iron
bearing minerals, beneficiation techniques are used to eliminate such gangues. These include; classification, attritioning,
dewatering, drying and magnetic separation
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Phosphate Ore Processing For The Production Of
Phosphoric Acid
Prof. Dr. Ibrahim Ahmed Ibrahim - Central Metallurgical Research and

Development Institute, Helwan, Egypt.
Email: info@cmrdi.sci.eg, Tel: 25010640

CMRDI has continuous Bench-Scale unit simulating the industrial unit of phosphoric acid production. From this unit, the
most important operation conditions such as filtration rate, reaction efficiency, P205 recovery can be extracted. Certain
additives can be tested for enhancing the filtration rate and consequently increasing the plant production capacity.

This study is important for companies working in phosphate mining and processing. So, the quality and efficiency of
phosphate conversion to produce high added value products can be determined.
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Ceramic And Polymeric Composite Biomaterials For Bone
Regenerative Medicine Bio-Mimetic Approach
Prof. Dr. Wafaa Abdel-Fattah et al., - Biomaterilas Department, National

Resaerch Center, Dokki, Giza, Egypt
Email: nrcfifi@yahoo.com, Tel: 33371615

Improvement of life quality and the consequent increase in life expectancy are accompanied by an expanding demand
for the repair of damaged and degraded organs and Tissues. The American National Institute of Health (NIH) describes
regenerative medicine as a rapidly growing multidisciplinary field involving the life, physical, and engineering sciences that
seeks to develop functional cell, tissue, and organ substitutes to repair, replace, or enhance biological function that lost
due to congenital abnormalities, injury, disease, or aging. According to US & EU Markets FORECAST 1/6/2012, the global
authority on medical technology market intelligence, Millennium Research Group announced by 2016 the US market for
orthopedic biomaterials will grow at an average of just under seven percent per year, to total approximately $4 Billions. The
US orthopedic extremity device market will generate over $4.6 billion in revenues by 2015, growing at a compound annual
growth rate in excess of 10%. Eu Market for Large-Joint Reconstructive Implants Will Grow Moderately to Over $2.8 Billion.
Over the next five years, Orthopaedics Market in Brazil, India, and China is expected to hit $3.1 Billion by 2017. Since 1999,
several patents covering biomaterials synthesis and surgical application were applied for, three of them were awarded
with the permission of the Ministry of health and two are pending. Application for an International patent in Paris on March
2011 was performed. To address biocompatibility, degradation upon immersion in human serum or SBF are crucial .Some
relevant literature are considering SBF simulated body fluids proposed by KOKUBA in the early nineties which acquired
ISO. Pre —techno-economic studies revealed competitive values with the imported types.
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General And Automatic Way To Stop The Leak Of Oil In Wells
And Pipelines

Dr. A.A. Abd El-Haleem, Faculty of Engineering, Alexandria Uni., Egypt
Email: alkhtm@yahoo.com, Tel: 03 5931712

Halt of the leak through two phases, the first is the immediate halt in the second step or third-most without relying on the
valves, and the second phase is the permanent cessation of the flow through the installation of a device is connected easily
and that in the absence of leakage and post-reform becomes a tube is stronger than ever .

The advantage of this method is its universality can be used with any type of pipe; can also be used by fewer steps with the
oil wells, even in the case of flash.
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Vehicle Moving On Thermoelectric Generators

Dr. Mostafa M.A. Atta - Faculty of Engineering, Alexandria Uni., Egypt
Email: m.m_2013@yahoo.com, Tel.: 03 5931712

The cars one of the most important things in our lives but the problem is to rely on a particular type of fuel is causing a
problem for the user and allows to producing countries to control the people in the market, As well as the high cost of the
internal combustion engine, and the difficulty of manufacturing the engine, friction, corrosion, the need for oils, ongoing
maintenance and many other things, so the price is high, As well as noise and pollution of the environment. Therefore, the
use of thermoelectric generators alternative to internal combustion engine is the solution because it works on any type of
fuel and there is no any moving parts or complex and his long life and less maintenance. Efficiency problem was solved and
we are going to register a patent for a generator with efficiency of more than 30%.
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Completed System To Provide Fule And Increase Safty

Dr. A.A. Abd El-Haleem - Faculty of Engineering, Alexandria Uni., Egypt
Email: alkhtm@yahoo.com, Tel.: 03 5931712

This invention enables us to use cheaper fuels (diesel fuel- diesel) while avoiding problems with it (freezing — low calorific
value — slow ignition) with less consumption of fuel by adjusting both insert the jet engine and the fuel tank insert.

afull stop innovative design to prevent leakage of fuel and achieving the highest percentage safety against burning or
explosion as well as by using the air conditioning system it works without electricity and heat engine period .

The general features of the system are: economically effective, can be operated without ignition candles, and get lower
exhaust emissions.
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Gas Sensor Prototype

Prof. Dr. A.B. Kashyout, Dr. H. Sh. Hassan,
Advanced Technology and New Materials Research Institute, City of Scientific
Research and Technological Applications., Alexandria, Egypt
Mob.: 01006879732

In view of the increasingly strict legal limits for pollutant gas emissions, there is a great interest in developing high performance
gas sensors for applications such as controlling air pollution and exhaust gases. In this way, semiconductor gas sensors offer
good advantages with respect to other gas sensor devices (such as spectroscopic and optic systems), due to their simple
implementation, low cost and good reliability for real-time control systems. Metal oxide semiconductor is one of the most
important materials that could be applied for gas sensing measurements. Metal oxides possess a broad range of electronic,
chemical and physical properties that are often highly sensitive to the changes in their chemical environment. Zinc oxide
is an important semiconductor which has been studied for many decades. It has a wide band-gap of and a large exaction
binding energy of at room temperature. In order to improve ZnO gas sensors, many approaches have attempted to modify
the sensing properties of ZnO gas sensor in order to achieve higher sensitivity and selectivity. Enhancements of the sensing
properties of ZnO gas sensor can be achieved by the development of sensors with nanoscale sizes and structures, such
as nanoparticles, nanorods etc..., and with additive some element as a doping materials. Finally, gas sensing performance
for the fabricated gas sensor devices were measured and calculated to determine the sensitivity of different kinds of gases
as a function of temperature. The sensitivity of the different inorganic gases (02, CO2, and H20 vapors) and organic gases
(ethanol, toluene, and acetone) were tested using different dopant ZnO with various weight ratios. The sensitivity of the gas
sensor achieved to 95 % in acetone vapor.
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Production of Silicomanganese Alloy
Prof. Dr. Mamdouh Eissa, Central Metallurgical Research and Development

Institute, Helwan, Egypt.
Email: mamdouh_eissa@yahoo.com, Mob.: 01221227843

The project aimed at the utilization of high Mn slag to produce SiMn alloy to improve the economics of FeMn alloy production.
In this investigation, a charge composed of high Mn- slag, Mn- ore, quartzite and coke was smelted in submerged electric
arc furnace. Some flux additions were also used to get high metallic yield gigher Mn and Si recoveries.

By using of this carbothermic process, it was possible to get alloy contain 67% Mn, 17% Si and 2% C on pilot scale.
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Production of High Carbon and Extra Low Carbon FeCr Alloys
from Egyptian Chromite Ores
Prof. Dr. Mamdouh Eissa, Central Metallurgical Research and Development

Institute, Helwan, Egypt.
Email: mamdouh_eissa@yahoo.com, Mob.: 01221227843

In this project, two technologies have been used. The first one aimed at production of high C-FeCr through the use of pilot
plant submerged electric arc furnace using a charge constitutes of Egyptian chromite ores of differed grades, coke and
fluxing materials. It was possible to obtain HCFeCr with 52% Cr using low grade ore and 70% Cr using high grade one with
about 7% carbon. In the second technique, aluminothermic process was used to produce extra low carbon FeCr using ore
or concentrate. Extra low carbon FeCr alloys (< 0.1%C) have been obtained containing 60-62% and 70-72% Cr when using
the ore and concentrate, respectively.
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Production of Ferrotitanium Alloy from Egyptian limenite Ore
Prof. Dr. Mamdouh Eissa, Central Metallurgical Research and Development

Institute, Helwan, Egypt.
Email: mamdouh_eissa@yahoo.com, Mob.: 01221227843

This research project has been financed as a national project by the Egyptian Academy of Science and Technology —
and it was base on the fact that Egypt has a huge amount of more than 100 million tons of unutilized ilmenite ores. The
research work aimed at studying the parameters affecting the possibility of using the local iimenite ore for production of
ferrotitanium through the investigation of a new production technology based on the alumino-thermic process.The new
suggested technology for production includes the devising of a process that uses low cost abundant domestic reductant
(secondary aluminum cuttings instead of aluminum powder) and crushed ilmenite ore instead of fine one together with
submerged arc furnace.

From the results obtained, it is concluded that:

The investigated technology can be successfully applied on an industrial scale without any troubles during the production
process.

The ferrotitanium produced by the investigated technology has the following composition (%): Ti 25-29, Al 8-11.5 and Si
2-4%. At the end of the project, 20 tones of ferrotitanium were produced at CMRDI in pilot plant and utilized by steelmaking
companies for production of high strength reinforcing steel bars.
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Production of New Grade of Steel Shots for Casting Cleaning
Prof. Dr. Mamdouh Eissa, Central Metallurgical Research and Development

Institute, Helwan, Egypt.
Email: mamdouh_eissa@yahoo.com, Mob.: 01221227843

Sand blast was the unique technique used for casting cleaning. This technique was prohibited during the last years due to
its dangerous effect on ecology and health of labors. Metallic shots and grits are widely used nowadays replacing the sand
blast technique.

Based on the fact that metallic shots and grits are not locally produced, a suggested research project was accepted and
financed by the Egyptian Academy of Science and Technology to investigate a technology for production of these materials
locally as its need increases from year to year. The consumption of such materials is estimated to be about 566 ton/ year
according to the statistical analysis of market studies carried out by the research team of Steel and Ferroalloys Department
at Central Metallurgical R & D Institute. The project aimed at optimizing a process for production of the most widely used
abrasive in the Egyptian companies for casting cleaning and applying the investigated technology on pilot plant scale. The
developed technology includes:

- Melting of high C- steel microalloyed with Ti

- Dispersing molten steel stream by water jet under high pressure

- Spherodisation and solidification of produced particles in water bath

- Drying and screening to different sizes

- One- step tempering process.
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Production Of Tool Steels
Prof. Dr. Mamdouh Eissa, Central Metallurgical Research and Development

Institute, Helwan, Egypt.
Email: mamdouh_eissa@yahoo.com, Mob.: 01221227843

This steel is completely imported as it is not produced locally.

Through successful pilot plant trials, melting of such steels have been carried out using steel scrap and its primary alloying
element in induction furnace under air atmosphere. It was necessary to refine the produced metal to lower the sulfur and
nonmetallic inclusions contents introduced in the steel due the use of steel scrap as base metal. The process was carried
out using the electroslag remelting technique as it minutely affects on the expensive alloying elements contained in the
steel. The properties of the produced metal were found to be completely similar to the same steels of different standards.
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Production of Ferromanganese Bearing Nitrogen
Prof. Dr. Mamdouh Eissa - Central Metallurgical Research and Development

Institute, Helwan, Egypt.
Email: mamdouh_eissa@yahoo.com, Mob.: 01221227843

Austenitic stainless steels have different applications in several fields such as, automotive valves, surgical tools, fuel cells,
spare parts of aircrafts, human implants, and 300s steel grades....etc. The conventional austenitic stainless steel grades
must contain at least 8%Ni. However, nickel is an expensive alloying element besides it is considered as strategic one.
So, there is a new trend to replace nickel by nitrogen in steels. Replacement of nickel by nitrogen in steels has many
advantages such as: (1) nitrogen is cheaper than nickel and it is available (it present in air). (2) The presence of nickel in
stainless steel used as human implants has allergy effect, while nitrogen has no allergy effect. (3) Replacement of nickel
by nitrogen has positive significant effects on mechanical properties, corrosion behavior and oxidation resistant of steel. In
this project, the research team has succeeded in producing ferromanganese bearing nitrogen containing 6 — 7% nitrogen.

1A



AMPCO 18 s 3ig) culadl) dSyuu gLl 2o

Tappal) e gy sean - Ol - i) Gl 5 aloall o - I ok 5 Cygny S e m el el
Email: info@cmrdi.sci.eg, Tel: 25010640

A, JSUN 5 lias daglia g ¢ sadll) SolSaddl A 5 JKU dlle dagliay 8 liae Jand 3 a8 jaaii Al 3 gall (e ASuand) 028 yiiad
Apd) 038 (838 gie B paibiad callati il Gkl aead YA AMPCO S Slo allall (8 B L) adad delia Cunaic]
DY) clandail) am ey Jeall Cant s gl daglia o /g Aallal) Aalia) 5 o SilSual) SSEAY) daglia s (U 5 o 3Y 35V A glia Jia
CSall alaia adads cdgalall g Loy Dl jpabisall 5 Cilalanall aelia cialull laally il s cdalaadl calall & i) o3¢ Lo g
8 Lealasind oy JSUL 3 jliaall Lgie glial | plaiy 3 Ll iS5 ol sV oJapailall g VAl el il 5 eolucalll Cilaizas ¢ Sl s sl
3asl gl dadadll () Liale gl g duna dlac Al W) gol &) all (IS Lan g HLA) (e Lol il ay ASaaull 038 5 e jsall 5 Gualaall 5 juilinll
Ostailly 38 el 8 Al oda UL sl Gl A8 13g) | jeaas Al 038 2L dpeal (a0 L el 1Y 50 Yo e e SSY Leid Juay
&) Aol Aallaal) el sk A (e @ll3 5 33 ) siusall Lgilite 8l Cilial gayy (oS s 2 3l saf) CULGSEN dnighl 4S i) ae

AS Sl ) pall lalleall ali

Production Of Copper Bronze Alloy AMPCO 18
Prof. Dr. Zahraa Al-Baradi - Central Metallurgical Research and Development

Institute, Helwan, Egypt.
Email: info@cmrdi.sci.eg, Tel: 25010640

It is an excellent bearing material characterized by good resistance to wear, fatigue and corrosion resistance. The machine
tool industry has adopted AMPCO® 18 as standard for all applications requiring good sliding properties, wear resistance,
fatigue resistance, toughness and/or resistance to deformation under load. Some of the more common applications of this
alloy are bushings, bearings, gears, worm wheels, valve seats and guides, hydraulic valve parts, etc. Due to its excellent
corrosion resistance it is used in pickling service. This material did not produce in Egypt it is import from foreign countries
which cost the state big money. The price of one unit can reach to 2000$. So to save money and Dollars consumed; the
research Team in CMRDI with Engineering Company for Exhaust industries (Abou El-Yazeed Company) obtained this
material in Egypt. Also the development of the properties of these materials to increase the tool life through the development
of the heat treatment programs to thermomechanical treatment programs used for production of this materials.
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Preparation Of Eco- Friendly Thickening Agents
Prof. Dr. Karima Haggag - National Research Center, Cairo, Egypt
Tel: 33371615

Most of the Egyptian industries use Sodium alginate as thickening agents in printing cotton fabrics with reactive dyes.
Sodium alginate is very expensive and imported by difficult foreign currency. Guar derivatives is more economic and more
eco- friendly thickening agent. In our laboratories preparation of thickener from guar gum was achieved. Hence, guar seeds
were cultivated then galactomannan were isolated from its seeds and the gum were subjected to modification via:

1- Preparation of caroboxymethyl guaran.
2- Prepartion of polyacrylic acid/ gualan composite .The prepared thickeners was evaluated as thickening agents in textile
printing.

¢9



ASle) (adata J) (aidie il g€l e A i e il Z L) SFV

Ll peae A sean - Olsa - aaal) i) g aliall and - I ki g Cagag S ja - e 7 sden 3]
Email: mamdouh_eissa@yahoo.com, Mob.: 01221227843

L) il lelia sae 8 duali dpeal Lgd 3l 5 Adlal) A0S0l aal a1 Tl (el aliall ¢ 51l aal (e in sl Caliall sy
sty sl b Aas s Aglle Alial Uas ) o) jaY) aoieal 8 sl dpaal (e 4l Ll 35500 cleliall 5 eliaill 5 3y all cilelialls
Lin o) il () 3 nS ey Sl 5l <1 Jie il Adle Al i) pualie e Galiall (g Ao il s2a (e dahaadl) ¢ 53Y)
sl A Baixall

Luaal) Bl g alaall andy sl Ga il mas (RDI) DWSEY) 5 daiill g &gaal) geali o A (g 2 5Y) A3 dl g g5 e A
Al adiie o slil) jeaie Ali)y Gl Sl e o eLaiuVL lall e dae il oda gk (&l SN skl Gy S e
O g laal o Jad) 5 am SUal) llal) (e 30s e 58 o Jpemnl g S (po Ailita el o JSll e (S e Al Cilacy s
Al Rad ya Zpaalal) (3 Hhal) e Y ALY Aleal daa Jaad pladiul e 2al g

Oe e s il oS JS Jladind &5 LS alall cind jeaall L o 55 aladinly ¢ 8 can danl) dlee (e Liniul) &5 L o) S0 030 8
8 giall CLlSaY) alasinly Al (338 48K mddie s e alia e Jseanll &5 L ol 9S00 038 aladiuly o oiliall jeaiey (<4l

Innovative Low-Nickel Cobalt Free Stainless Steel Instead of
the Costly Conventional High-Nickel High-Cobalt Maraging
Steel

Prof. Dr. Mamdouh Eissa - Central Metallurgical Research and Development
Institute, Helwan, Egypt.

Over the past 40 years, a generic class of ultra-high strength Maraging steels has been developed mainly for aircraft,
aerospace and tooling applications. Maraging refers to the ageing of martensite. Martensite is easily obtained at normal
cooling rates due to the high nickel content. The ultra-high strength of Maraging steels is due to precipitation, usually
of intermetallic compounds, during the ageing process. In this project, the research team has successfully produced an
innovative low-nickel cobalt-free stainless steel to be used as an alternative to the costly conventional high-nickel high-
cobalt Maraging steel. CMRDI contribution has being success not only to reduce Ni content to 12 % in cobalt free maraging
steels but also to implement the technology of ESR to replace the complicated technology of VAR and VIM. Samples of the
deformed steels refined by ESR were manufactured by the partners, Engineering Company for Industrial Feeding «ECIF»
and the Egyptian Iron & Steel Company «EISCo», into different products. The innovative low-nickel cobalt- free stainless
steel showed better physical and mechanical properties on comparison with the costly conventional high-nickel high-cobalt
Maraging steel.
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