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ARSENIC
Alaa Humaidan, group 30. Scientific adviser: Kalinenko Olga
Arsenic is a chemical element with symbol As and atomic number 33. 

Arsenic is naturally present at high levels in the groundwater of a number of countries. It is highly toxic in its inorganic form.

Arsenic is a natural component of the earth’s crust and is widely distributed throughout the environment in the air, water and land. It is highly toxic in its inorganic form.

Arsenic is a macro element. It has been estimated that the average daily dietary intake of arsenic by adults in the United States is 40 micrograms per day.

We can find arsenic in lungs and blood. 

The greatest threat to public health from arsenic originates from contaminated groundwater. Inorganic arsenic is naturally present at high levels in the groundwater of a number of countries, including Argentina, Bangladesh, Chile, China, India, Mexico, and the United States of America. Drinking-water, crops irrigated with contaminated water and food prepared with contaminated water are the sources of exposure.

In areas where arsenic is not naturally present at high levels, food usually contributes most to the daily intake of arsenic. Fish, shellfish, meat, poultry, dairy products and cereals are the main sources of dietary intake. However, the arsenic content of fish and shellfish usually involves organic compounds (e.g. arsenobetaine) that are of low toxicity.1 In areas where arsenic is naturally present at high levels, food (e.g. rice) prepared with high-arsenic water and food crops irrigated with contaminated water also contribute to total daily intake.

Arsenic is used for treating a certain type of cancer APL in certain patients. It may also be used for other conditions as determined by your doctor.

Arsenic is a chemotherapy agent. The way it works is not completely understood. It may work by blocking the growth of cancer cells.

References:
1. "Environmentally healthy homes and communities. Children's special vulnerabilities." (2001). Am Nurse, 33(6), 26-38; quiz 39-40.

2. Hall, A. H. (2002). "Chronic arsenic poisoning." Toxicol Lett, 128(1-3), 69-72.

3. Jiang, J. Q. (2001). "Removing arsenic from groundwater for the developing world--a review." Water Sci Technol, 44(6), 89-98.
4. http://www.who.int/mediacentre/factsheets/fs372/en.
BERYLLIUM
Alya Jerade, group 21. Scientific adviser: Kalinenko Olga

Beryllium was discovered and named in 1798 by a chemist named Vaquelin. He actually found the element when he was working with emeralds. 

Uses:

· nuclear reactors these power plants create large amounts of electricity. When they make electricity they use beryllium to aid the process. 

· emeralds and gems beryllium is in emeralds. it is also in another gem called aquamarine. Beryllium is only one of many elements inside an emerald. 

· satellite scientists use beryllium in satellites because it is so light. Satellites need to be light in weight because it is easier to get them into space. 

· machine parts and springs is a very light metal. it is also used with other metals to make strong pieces for machines. Beryllium is often used in springs. With beryllium the springs become lighter and stronger.
             Spacecraft every time that a shuttle take off it's lighter because of beryllium.

Beryllium usually affects the respiratory system, although it can affect other parts of the body as well. Listed below are different types of illnesses or health effects associated with beryllium.

Use In Medicine:
· There is no substitute for beryllium metal x-ray windows used in high-resolution medical radiography. 

· Medical lasers made with beryllia ceramic are providing the gift of restored or improved sight to millions around the world. 

· Beryllium’s unique transparency to x-rays makes it indispensable for use in biomedical research equipment. 

· Doctors rely on the performance of surgical instruments constructed with copper beryllium connectors.

Beryllium is found at very low levels in many foods: Fish, Carrots, Meat, Shellfis and other vegetables and fruits. 

Reference: 

1. http://www.rsc.org/periodic-table/element/4/beryllium;
2. http://www.chemicalelements.com/elements/be.html;
3. http://www.livescience.com/28641-beryllium.html.                                 
CHLORINE

Amakiri Nwanazhi Edwin, group 24. Scientific adviser: Kalinenko Olga
Chlorine is a micro element belonging to group 17 on the periodic table, and having an atomic number of of 17 and a mass number of 35.5g/mol. Chlorine is a heavy greenish yellow gas with a characteristic pungent smell. It is poisonous and affects the membranes of the nose. 

Chlorine is widely used as a bleaching agent for bleaching paper pulp, cotton and linen textiles. Chlorine is used as a disinfectant for water by killing the bacteria in the water.

 Chlorine is an essential mineral for humans. It is abundant in ionic trace mineral preparations. It is a major mineral nutrient that occurs primarily in body fluids. Chloride is a prominent negatively charge ion of the blood, where it represents 70% of the body's total negative ion content. As the principle negatively charged ion in the body. Chloride serves as one of the main electrolytes of the body. Chloride in addition to potassium and sodium, assists in the conduction of electrical impulses when dissolved in bodily water. Potassium and sodium become positive ions as they lose an electron when dissolved and chloride becomes a negative ion as it gains an electron when dissolved. The electrolytes are distributed throughout all body fluids including the blood, lymph and the fluid inside and outside cells. Chloride combines with hydrogen in the stomach to make hydrochloric acid (HCl),a powerful digestive enzyme that is responsible for the breakdown of proteins, absorption of other metallic minerals, and activation of intrinsic factor, which in turn absorbs vitamin B12. 

Deficiency of chloride in the body results in a life threatening condition known as alkalis in which the blood becomes overly alkaline. Alkalosis may occur as a result of excess loss of sodium. Excessive in take of dietary chloride only occurs with the ingestion of large amounts of salt and potassium chloride. The toxic effects of such diets such as fluid retention and high blood pressure are attributed to high sodium and potassium levels. Excessive chloride levels can lead to kidney related diseases and congestive heart failure. 

Chlorine is used in medicine as a sterilising agent to sterilise medical equipments. It is also used in disinfecting injuries or wounds. Chlorine is also found in drugs like: acetaminophen, xanax, vancomycin, lorabid and ceclor. Sources of chlorine are table salt made from combination of sodium and chloride ions, cheese, olives, tomatoes, lettuce, celery etc.

List of references:
1.Text book of environmental engineering by P.Venugopala RAO,2005. page 82;
2.Textbook of inorganic chemistry by Anil Kumar De,2007.page 559,561;
3.Wesson L G.Physiology of the human kidney.New York, NY,Grant and

Stratton, 1969.Page 591;
FERRUM

Amjad Subeh, group 21. Scientific adviser: Syrovaya Anna
Iron is a chemical element with symbol Fe (from Latin: ferrum) and atomic number 26. It is a metal in the first transition series. It is by mass the most common element on Earth, forming much of Earth's outer and inner core. It is the fourth most common element in the Earth's crust.
Iron in diet and body:

The normal daily diet contains about 10 to 20 mg of iron, mostly in form of heme.

About 20% of heme iron and only 1% to 2% of non heme iron) absorbable.

The total body iron content is normally about 2 gm in women and as high as 6 gm in men divided into functional and storage pools. 

Role of Iron in the Human Body

Iron is an essential element for most life on Earth, including human beings. 

Iron is needed for a number of highly complex processes that continuously take place on a molecular level and that are indispensable to human life, e.g. the transportation of oxygen around your body!

Iron is required for the production of red blood cells (a process known as haematopoiesis), but it's also part of haemoglobin (that is the pigment of the red blood cells) binding to the oxygen and thus facilitating its transport from the lungs via the arteries to all cells throughout the body. 

Once the oxygen is delivered the iron (as part of haemoglobin) binds the carbon dioxide which is then transported back to the lung from where it gets exhaled. 

Iron is also involved in the conversion of blood sugar to energy. Metabolic energy is crucial for athletes since it allows muscles to work at their optimum during exercise or when competing.

The production of enzymes (which play a vital role in the production of new cells, amino acids, hormones and neurotransmitters) also depends on iron, this aspect becomes crucial during the recovery process from illnesses or following strenuous exercise or competing.

The immune system is dependent on iron for its efficient functioning and physical and mental growth require sufficient iron levels, particularly important in childhood and pregnancy, where the developing baby solely depends on its mother's iron supplies.

Iron deficiency. Iron deficiency (sideropenia or hypoferremia) is one of the most common of the nutritional deficiencies.[1]Iron is present in all cells in the human body, and has several vital functions. Examples include as a carrier of oxygen to the tissues from the lungs in the form of hemoglobin, as a transport medium for electrons within the cells in the form of cytochromes, and as an integral part of enzyme reactions in various tissues. Too iron can interfere with these vital functions and lead to morbidity and death

Food products containing iron for a medical diet to treat deficiency: squash and pumpkin seeds, liver (chicken), seafood (oysters, mussels, clams), nuts (cashew, pine, hazelnut, peanut, almond), beef and lamb (lean chuck roast), beans and pulses (white beans, lentils), whole grains, fortified cereals, and bran, dark leafy greens (spinach, swiss chard), dark chocolate and cocoa powder, tofu.

SCANDIUM

Ashish Kumar Bishi, group 30. Scientific advisor: Kalinenko Olga

Scandium is a chemical element with symbol Sc and atomic number 21. A silvery-white metallic d-block element, it has historically been sometimes classified as a rare earth element, together with yttrium and the lanthanides.
Scandium was discovered in 1876 by Lars Fredrik Nilson, in Uppsala, Sweden, through the study of the euxenite ore, although its existence had already been inferred by Dimitri Mendeleev in 1868, based in its Periodic Table of the Elements. It is not a rare element, being twice more abundant than boron.
Scandium is used in aquamarine, industrial lights, alloys, for research purposes, mercury vapour lamps fighter planes, high-end bicycle frames and baseball bats. Scandium is used in aluminum-scandium alloys for aerospace industry components and for sports equipment such as bicycle frames, fishing rods, golf iron shafts and baseball bats.

 Scandium iodide is used in mercury vapor lamps, which are used to replicate sunlight in studios for the film and Elemental scandium is considered non-toxic, though extensive animal testing of scandium compounds has not been done. The median lethal dose (LD50) levels for scandium(III) chloride for rats have been determined as 4 mg/kg for intraperitoneal and 755 mg/kg for oral administration. In the light of these results compounds of scandium should be handled as compounds of moderate toxicity.

Scandium is mostly dangerous in the working environment, due to the fact that damps and gasses can be inhaled with air. This can cause lung embolisms, especially during long-term exposure. Scandium can be a threat to the liver when it accumulates in the human body. With water animals scandium causes damage to cell membranes, which has several negative influences on reproduction and on the functions of the nervous system.

Reference:

www.livescience.com
RUBIDIUM

Aviral Saxena, group 30. Scientific advisor: Kalinenko Olga

Discovered in 1861 by R.W. Busen and G. Kirchhoff in Germany by spectroscopic examination of lepidolite.

Rubidium compounds:

· Most common used rubidium compound is Rubidium Chloride;

· It is used to induce cells to take up DNA in biochemistry;

· Rubidium Hydroxide is another compound that is used to make other rubidium chemical processes; 

· And Rubidium Carbonate is used in some optical classes.

Biological role. It can accumulate ahead of potassium in muscle.
Hazards and risks associated with rubidium: rubidium salts are generally inert, and their toxicity is almost always a consequence of the anion, not of the Rb+. Nevertheless ingestion should always be avoided. In the body, rubidium substitutes for potassium and too much can be dangerous. Large amounts cause hyperirritability and spasms. 

The human body tends to treat Rb+ ions as if they were potassium ions, and therefore concentrates rubidium in the body's intracellular fluid (i.e., inside cells).The ions are not particularly toxic; a 70 kg person contains on average 0.36 g of rubidium, and an increase in this value by 50 to 100 times did not show negative effects in test persons. The biological half-life of rubidium in humans measures 31–46 days.. Although a partial substitution of potassium by rubidium is possible, when more than 50% of the potassium in the muscle tissue of rats was replaced with rubidium, the rats died.
THALLIUM

Avni Sharma,  group 27. Scientific advisor: Lukyanova Larisa 

Thallium is a chemical element of group 13 and period 6 with atomic no 81 and atomic weight  204. It was discovered by William Crookes in 1861 [1].
Occurrence: This soft gray post transition-metal is not found free in nature. Commercially it is produced as a byproduct from refining of heavy metal oxides[1].
Uses: Thallium-201 is a radioactive isotope of thallium is used for nuclear cardiography. It is used for stress tests for risk stratification in patients with coronary artery disease. Before its toxicity was known, thallium was used medically for the treatment of multiple infections. It was used in medical treatments, for venereal diseases, gout and tuberculosis. Its toxicity however caused it to fall into disease [2].
Role In Human Body: We all have a little thallium in our body, probably no more than half a milligram and the level in blood is only 0.5 ppb. It accumulates in the body over time and most ends up in skeleton. There is no biological role for thallium known till now [2].
Thallium Toxicity: Humans cannot tolerate much thallium in their bodies. Its minerals and its salts can enter the body through skin, respiratory tract, or gastrointestinal route. It can pass through placenta into the fetus and is believed to have teratogenic effect. Thallium has significant toxicity effects both with large acute exposure and lower level chronic intake.  Its acute ingestion can be fatal through its secondary agitation state which can cause seizures and then coma and respiratory failure. Further problems can affect kidneys, heart and nervous system. Chronic poisoning may cause polyneuritis with an inability to walk, fatigue, etc.

Treatment for thallium poisoning is somewhat complex. Agents such as EDTA, dimercapol, penicillamine, sodium iodide and thiouracil can be used [1]. 

References: 

1. www.healthy.net/Health/Article/Thallium/1854;
2. www.flandershealth.us/lead-poisoning/thallium-in-the-human-body. 

RHENIUM

Baljinder Singh, 27 Group. Scientific advisor: Lukyanova Larisa

Rhenium is a silvery white transitional metal, it has high melting point and is very hard. It belongs to group 7 and period 6 with atomic no (Z) 75 and atomic weight (A) 186.2. It is a d-block element having electronic configuration [Xe] 4f 14 5d5 6s2. 

Discovery and Occurrence. Rhenium was discovered by Walter Noddock and Ida Tacke and Otto Berg in 1925 while working on columbite and platinum ores through X-ray analysis.  It is one of the rarest elements in earth’s crust with an average concentration of 1ppb making it 77th most abundant element in earth’s crust [1].
Uses. It is used with platinum, as a catalyst in the production of  lead free and high octane gasoline. It is used in the alloys of jet engines. Alloys containing rhenium are used in making devices that control temperature, heating elements, vacuum tubes, etc. it is also used as a catalyst in hydrogenation of fine chemical like petroleum that is broken down into more useful fragments such as gasoline, heating oil and diesel oil [1].
Biological Role In Humans. Element rhenium has been described as “Relatively inert” in human body. It could be predicted that rhenium content of all body might be the order of 100pg, of which the 20pg might be in the liver [3].
Toxicity Of  Rhenium: Complete studies on the health effect of rhenium are not available. For that reason rhenium should be assumed to be toxic. It may cause eye and skin irritation. In the liquid form, it may cause burns to skin and eyes. It may also cause irritation of digestive tract and respiratory tract irritation and the vapors of rhenium may cause dizziness or suffocation [3].
Use of Rhenium in Cancer Treatment:  Rhenium along with gallium and platinum is used to remove malignant cells of breast cancer [2].
References:
1. www.chemistryexplained.com/elements/P-T/Rhenium.html; 

2. www.ncbi.nlm.nih.gov/pubmed/22753737; 

3. www.lenntech.com/periodic/elements/re.html.
RHODIUM

Biplav Singh, group 30. Scientific adviser: Kalinenko Olga

Rhodium was discovered in a platinum ore that was from South America in the year 1803 by William Hyde Wollaston. After he removed the platinum and the palladium, h was left with a red powder which he added hydrogen to giving him Rhodium.The name rhodium is derived from the Russian word “rhodon” which means rose
Rhodium is a chemical element with symbol Rh and atomic number 45. It is a rare, silvery-white, hard, and chemically inert transition metal. It is a member of the platinum group. It has only one naturally occurring isotope, 103Rh. 

 The major use of rhodium is in catalytic converters for cars (80%). It reduces nitrogen oxides in exhaust gases. Rhodium is also used as catalysts in the chemical industry, for making nitric acid, acetic acid and hydrogenation reactions. It is used to coat optic fibres and optical mirrors, and for crucibles, thermocouple elements and headlight reflectors. It is used as an electrical contact material as it has a low electrical resistance and is highly resistant to corrosion.

Rhodium compounds are encountered relatively rarely by most people. There are almost no reported cases of human being affected by this element in any way. All rhodium compounds should be regarded as highly toxic and as carcinogenic. Compounds of rhodium stain the skin very strongly. Do not allow material to be released to the environment without proper governmental permits. Rhodium is too rare for the amount of it in soils or natural waters to be assessed, and so its effect on the environment can be assumed to be nil. Test on plants have shown that it is the least toxic member of the platinum group of metals. To create the mixture, scientists working in the laboratory of Dwight Sweigart, a Brown professor of chemistry, combined two compounds. One is hydroquinone, pale organic crystals critical for many biological processes as well as the manufacture of everything from skin bleaching creams to high-performance plastics. The other is the precious metal rhodium. The resulting reaction produced rhodium quinones.

Reference: 

www.chemistryexplained.com/elements/P-T/Rhodium.html. 


POLONIUM

Chandrasekar Varunesh, group 27. Scientific adviser: Lukianova Larisa

Polonium is a chemical element with symbol Po and atomic number 84. A rare and highly radioactive metal with no stable isotopes. Polonium is one of the elements of chalcogens. It is a p-block element and it is a post transition metal. Polonium is rare and highly dangerous and has very less biological role.

Polonium was discovered by Marie and Pierre Curie in 1898 and was named after Marie Curie’s native land of Poland. This element was the first one discovered by the Curies while they were investigating the cause of pitchblende radioactivity. The amounts of polonium in the earth’s crust are not harmful. Marie Curie won noble prize in 1911 for the discovery of Polonium.

Polonium has no common compounds and almost all of its compounds are synthetically created.The most stable class of polonium compounds are polonides. PbPo is one of the very few naturally occurring polonium compounds, as polonium alpha decays to form lead.

Uses: Polonium is used as an atomic heat source to power radioisotope thermoelectric generators via thermoelectric materials. It is also used as a tool to eliminate static charges in photographic plates, textile mills, paper rolls, sheet plastics and on substrates (such as automotive) prior to the application of coatings.

Available Forms: Polonium is a very rare element in nature because of the short half-life of all its isotopes. It is a radioactive element that exists in two metallic allotropes. The alpha form is a simple cube and the beta form is rhombohedral.

Health effects: Polonium is an extremely dangerous substance. The element has been found in the tobacco used in cigarettes. It can cause irradiation of internal organs, which can result in serious medical conditions like cancer (skin) or death.

  References:

1. www.en.wikipedia.org/wiki/Polonium;
2. www.rsc.org/periodic-table/element/84/polonium;
3. www.lenntech.com/periodic/elements/po.htm;
4. www.edition.cnn.com/2012/11/27/health/polonium-arafat-explainer. 
IODINE

Chinonye Uchenna Ilouga, group 24. Scientific adviser: Kalinenko Olga

Iodine is a bluish-black, lustrous solid under standard conditions.it was discovered by a French chemist Bernard Courtoris in 1811. Iodine has an atomic number of 53 and symbol (I). It is the heaviest of stable halogens. 

Biological role. The body needs iodine to make thyroid hormones. These hormones control the body's metabolism and many other important functions. The body also needs thyroid hormones for proper bone and brain development during pregnancy and infancy.

· Iodine is used externally as an antiseptic and anti-inflammatory agent.

· It is required for the normal functioning of the thyroid gland.

· Radioactive isotope 131 iodine is used to cure thyrotoxicosis (thyroid gland cancer)

· Iodine is administered internally in case of hyperthyroidism and hypothyroidism.

· Iodine preserves the proper activity of a thyroid gland. The gland uses iodine from the blood and produces hormones, which lead all the biochemical processes in human body. The prime aim of a thyroid is production of hormones which run and control metabolism, growth and development of a body and maturing.   

Iodine distribution in human organisms. Iodine is metabolized in the human body through a series of stages involving the hypothalamus, pituitary, thyroid gland and blood. Normally about 120 micrograms of iodide are taken up by the thyroid gland for the synthesis of thyroid hormones
Excess or lack. Lack of iodine causes hypothyroidism and excess iodine causes hyperthyroidism.
Medicinal uses of iodine. A specific kind of iodine called potassium iodine also used to treat (but not prevent) the effects of a radioactive accident.
COBALT

Collins Abotsi, group 24. Scientific advisor:Kalinenko Olga

Cobalt is a microelement which accumulates in liver, kidneys, pancreatic glans. Cobalt is an important element in the formation of cobalamin or vitamin B12. It is not easily assimilated in the body and is stored in red blood cells, liver, plasma, spleen, kidney, and pancreas. Promotes RBC formation. Activates enzymes, replaces zinc in some enzymes.  Cobalt salts in small amounts are essential to many life forms, including
 Humans. It is at the core of a vitamin  called vitamin – B12.The cobalt atom in vitamin B12 is attached and surrounded to a deoxyadenosyl group, methyl group, and a cyano group or hydroxyl group. The human body has a need for cobalt that is not in the ionic form of the metal but rather, for a performed metallovatimin which cannot be synthesized from a simple dietary meal. Thus, the content of vitamin B12 of foods is essential is the overall human nutrition. When in the form of CoC12, cobalt assists in regulating casein and phosvitin phosphatases and other certain phosphoprotein phosphatases. Along with nickel (Ni) and mangenese  (Mn), cobalt can be a good alternative for Zinc (Zn) in the carboxypeptidase, carbonic anhydrase, angiotensin-converting enzyme, and metalloenzymes.

Functions of Cobalt in Our Body:
· It is an essential element required for the normal functioning of the pancreas.

· It is also essential for formation.

· It may be necessary for the first stage of hormone production i.e., capture of iodine by the gland.

· Aids in normal growth and appetite

· It is indicated that cobalt helps with repair of the myelin sheath, increases the effectiveness of glucose transport from the blood into body cells, and the building of red blood cells.

· Iron Absorption. Iron is one of the most vital nutrients that are needed depending on gender, health conditions, and other factors. Nutritionists suggest that cobalt, together with other elements, can play a role in the body’s absorption of iron.

· Vitamin C. Studies have shown that there is a great link between cobalt and vitamin C. The latter vitamin prevents certain conditions such as scurvy wherein scarcity of this mineral can lead to several symptoms such as hair loss. Humans need large amount of vitamin C in order to feel good and be well, and researchers have seen the role of cobalt in aiding the body makes use of the cocktails of vitamin C and other nutrients that was extracted from green vegetables, citrus fruits and other natural foods

· Cobalt is necessary to make vitamin B12. A deficiency of cobalt may lead to a deficiency of vitamin B12 and lead to pernicious anaemia.

Cautions:
· High doses of cobalt interferes with iodine uptake and therefore results in goitre and hypothyroidism

· Ingestion of cobalt powder on a regular basis can cause pneumonociosis - a   lung condition

· Dermatitis has been reported on contact with cobalt

· High amounts of cobalt for long periods of time could adversely affect the heart and might decrease fertility in men
· Cobalt is found predominantly in: clams, fish, leafy green vegetables, liver, milk, nuts, oysters, red meat. 

References:

1. Griffith, HW. Minerals, Supplements and Vitamins - the Essential Guide. 2000 Fisher Books.
2. Osiecki, H. The Nutrient Bible. Bio-Concepts Publishing QLD, 2002.
3. Whitney EN, Cataldo DB, Rolfes SR. Understanding Normal and Clinical Nutrition, 6th Edition. Wadsworth/Thomson Learning, 2002.
GERMANIUM
Elsayed Aref, group 30. Scientific adviser: Kalinenko Olga
Germanium is a chemical element of group 14 of the Dmitri Mendeleev periodic table and is a metalloid (characters of both metal and non-metals).Germanium is a hard, lustrous, grayish-white metalloid from group 14 (p-block) called carbon group. Germanium is a semiconductor. 
In the mid-1885 the chemist Clemens Winkler analyzed this new mineral, which proved to be combination of several elements. Winkler isolated the new element from the other and named it Germanium. The name Germanium is derived from the Latin word Germania which means Germany in honor of his homeland.

Germania is usually used for wide-angle camera lenses, microscopy and the core part of optical fibers. It is used by military in night time and for hotspot detection in military mobile night vision and fire-fighting.

Silicon-Germanium alloys are used as semi-conductor material for high-speed integrated circuit which are faster than Silicon alone.

Solar panels are major use of Germanium. Germanium is the substrate of the wafers for high-efficiency multifunction photovoltaic cells for space applications.

There have been claims that Germanium maybe beneficial for health, improving the immune system, oxygen supply in the body and destroying free radicals, treatment of allergies, asthma, arthritis, HIV/AIDS and various forms of cancers like leukemia.

Spirogermanium has shown that it can inhabit replication in certain cancer cells but, it has adverse effects and is not suitable as an anti-cancer treatment.

Germanium is present in many natural foods, comprising around 1mg/day. High intakes of synthetic germanium (50-250mg/day) have been shown to be detrimental to health.
It is found in many foods like Broccoli, Goji berry, Garlic, Mushrooms, Rhubarb, Sauerkraut, Seeds Tomato juice and Vegetables.
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STIBIUM
Esraa Haj Yhya, group 21. Scientific adviser: Syrovaya Anna
Antimony is a chemical element with symbol Sb (from Latin: stibium) and atomic number 51. A lustrous gray metalloid, it is found in nature mainly as the sulfide mineral stibnite (Sb2S3). 

Antimony compounds have been known since ancient times and were powdered for use as medicine and cosmetics. Antimony is used in the electronics industry to make some semiconductor devices, such as infrared detectors and diodes. It is alloyed with lead or other metals to improve their hardness and strength. A lead-antimony alloy is used in batteries. Other uses of antimony alloys include type metal (in printing presses), bullets and cable sheathing. Antimony compounds are used to make flame-retardant materials, paints, enamels, glass and pottery.

Food stored in enamel vessels and cans. A food contact plastic used extensively for single-use water and beverage bottles and food trays. Both storage time and high temperatures are factors that increase the migration of antimony from the food contact plastics to the food or beverage. While polyvinyl chloride (PVC) plastics may be a source of antimony exposure, there is little information on levels of exposure in children from PVC toys, or in those working with recycled electronics. Antimony content in the water, food products and prepared dishes consumed by the inhabitants of an antimony-rich sub region.
POTASSIUM
Gaben Moatasem, group 28. Scientific adviser: Kalinenko Olga

Potassium is a very significant body mineral, important to both cellular and electrical function. The potassium is irreplaceable elements these elements are constantly in the human body, are members of its inorganic and organic compounds. Deficiency of the content of these elements leads to infringement of the vital activity of the organism. The potassium is from the biogenic element which are chemical element required for construction and vital activity of cells and organisms [1].

Functions: Potassium, along with sodium, it regulates the water balance and the acid-base balance in the blood and tissues. Potassium enters the cell more readily than does sodium and instigates the brief sodium-potassium exchange across the cell membranes. In the nerve cells, this sodium-potassium flux generates the electrical potential that aids the conduction of nerve impulses. This electrical potential gradient, created by the "sodium-potassium pump," helps generate muscle contractions and regulates the heartbeat. Another of the pump's most important functions is preventing the swelling of cells. If sodium is not pumped out, water accumulates within the cell causing it to swell and ultimately burst. 

Potassium is very important in cellular biochemical reactions and energy metabolism; it participates in the synthesis of protein from amino acids in the cell. Potassium also functions in carbohydrate metabolism; it is active in glycogen and glucose metabolism, converting glucose to glycogen that can be stored in the liver for future energy. Potassium is important for normal growth and for building muscle. Though sodium is readily conserved by the body, there is no effective method for potassium conservation. Even when a potassium shortage exists, the kidneys continue to excrete it. 

Because the human body relies on potassium balance for a regularly contracting heart and a healthy nervous system, it is essential to strive for this electrolyte's balance [2].

Potassium is an essential nutrient used to maintain fluid and electrolyte balance in the body. A deficiency in potassium causes fatigue, irritability, and hypertension (high blood pressure). Unless you are on dialysis, or have a special condition, overdose of potassium from natural sources is nearly impossible; however, it is possible to consume too much potassium via potassium salts which can lead to nausea, vomiting, and even cardiac arrest. Healthy high potassium foods include beans, dark leafy greens, potatoes, squash, yogurt, fish, avocados, mushrooms, and bananas. The current daily value for potassium is 3.5 grams. Below is a list of high potassium foods ranked by common serving sizes, for more see the lists of high potassium foods by nutrient density, potassium rich foods, fruits high in potassium, and vegetables high in potassium [3].
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NIOBIUM
Harsimranjit Kaur,  group 27. Scientific adviser: Lukyanova Larisa 

Niobium is having Atomic number – 41, Atomic mass-92.9, symbol- Nb and discovered by Charles Hatchett.

OCCURRENCE: Niobium can be found associated with tantalum in ores which are rich in rare earths. Up to 1950, this element was extracted almost exclusively of the mineral niobite, in occurrence with pegmatitic rocks. Since then large resources of niobium have been discovered as the carbonates. The major deposits of this element are in Brazil, Nigeria, Canada and USA.

USES: Niobium tends to form borides, silicides and numerous inter-metallic compounds, some of them with notable superconducting properties as the Nb3Sn. These compounds have high electrical resistivity and reflectivity and small volatileness, what makes them ideal in induction ovens or in radiation shielding. The metal is used in the production of iron-niobium alloys, and of other more complex alloys that can be applied in the construction of propulsion turbines and in rockets and space ships.

ROLE IN HUMAN BODY: While niobium has little known biological roles in humans, some niobium-containing compounds are toxic, including niobium chloride, two chemicals that are water soluble . One recent study actually found niobium to be one of the more toxic metal ions, along with cobalt, tested for their ability to induce DNA damage and cause immune cell death. As more information becomes available, this element should be treated with care, especially when several alloying elements are used.

Niobium has no known biological function. Some species of unicellular algae have been shown to accumulate the radionuclide 95Nb (Morgan, 1961). Binding of niobium ions in solution by bacteria has also been reported (Engel, 1970; Ishii, 2004).
NIOBIUM TOXICITY: While niobium dust is an eye and skin irritant and a potential fire hazard, elemental niobium on a larger scale is physiologically inert(and thus hypoallergenic) and harmless. It is frequently used in jewelry and has been tested for use in some medical implants. The main source of this element is the mineral columbite. Niobium-containing compounds are rarely encountered by most people, but some are toxic and should be treated with care.
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CESIUM

Mohamed Sallam, group 30. Scientific advisor: Kalinenko Olga

Cesium is a chemical element found in group 1, it’s atomic number is 55 and it is an alkali metal. It was discovered by Robert Bunsen and Gustav Kirchhoff in 1860 in Heidelberg, Germany, when they analyzed the spectrum of mineral water. Cesium is a soft, gold-coloured metal that is quickly attacked by air and reacts explosively in water.

Cesium is found in the minerals pollucite and lepidolite. Pollucite is found in great quantities at Bernic Lake, Manitoba, Canada and in the USA, and from this source the element can be prepared. However, most commercial production is as a by-product of lithium production.

Humans may be exposed to cesium by breathing, drinking or eating. In air the levels of cesium are generally low, but radioactive cesium has been detected at some level in surface water and in many types of foods. The amount of cesium in foods and drinks depends upon the emission of radioactive cesium through nuclear power plants

Despite serious safety concerns, non-radioactive cesium is taken by mouth for treating cancer. This is sometimes called “high pH therapy.” According to people who promote high pH therapy, taking cesium chloride by mouth reduces the acidity of tumor cells (raises their pH), which are described as very acidic. But these claims are not supported by science. 

Non-radioactive cesium is also used to treat depression.

Healthcare providers sometimes treat cancer patients with radioactive cesium (cesium-137).

In industry, radioactive cesium is also used in instruments that measure thickness, moisture, and liquid flow.

High doses of cesium might be unsafe. There are reports of severe life-threatening low blood pressure and irregular heartbeat.
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POTASSIUM

Nartey Lydia, group 25. Scientific advisor: Tishakova Tetyana
Potassium is a very important element for the proper functioning of all cells, tissues and organs in the human body. It is a microelement and it is the main intracellular ion. This means that the potassium level in the cells is much higher as compared to that of the extracellular space. It is an electrolyte, a substance that conduct electricity in the body along with sodium, chloride, calcium and magnesium. Potassium ions along with sodium ions are responsible for the generation and sustenance of bioelectric potential. Potassium is contained in the liver, kidneys, heart, brain, blood and muscles.

It plays a crucial role to heart function as well as a key role in skeletal muscle contraction, making it important for normal digestion to take place as well as proper muscular function. Potassium ions participate in protein synthesis, carbohydrate metabolism, supporting water-salt balance, supporting function of endocrine system and have influence on the activity of enzymes.

Sources. Many food products contain potassium. These include all meats, fish example salmon, fruits, vegetables, legumes, and diary products. Banana contains a lot of potassium.

Having too much potassium in the blood is called hyperkalemia and having too low level in the blood is known as hypokalemia. Right level of potassium in the blood depend on the amount of sodium and magnesium in the blood. High level of sodium may increase the need for potassium. Diarrhea, vomiting, excessive sweating, malnutrition, malabsorption syndrome such as Crohn disease can cause potassium deficiency. Loop diuretics also deplete the body of potassium.

References 

1. Fundamentals of Medical Chemistry: Manual for Students’ self work by Syrovaya A.O, Grabovetskaya E.R and Shapoval L.G, Kharkiv-2015.-p.13

2. www.umm.edu/health/medical/altmed/supplement/potassium
ARGENTUM

Patriek Kenaan, group 21. Scientific adviser: Syrovaya Anna
Silver is the metallic element with the atomic number 47. Its symbol is Ag, from the Latin argentum, derived from the Greek (literally "shiny" or"white"), and ultimately from a Proto-Indo-European language root reconstructed as  "grey" or "shining". A soft, white, lustrous transition metal, it exhibits the highest electrical conductivity, thermal conductivity, and reflectivityof any metal. The metal is found in the Earth's crust in the pure, free elemental form ("native silver"), as an alloy with gold and other metals, and in minerals such as argentite and chlorargyrite. Most silver is produced as a byproduct of copper, gold, lead, and zinc refining.

Silver has long been valued as a precious metal. Silver metal is used in many premodern monetary systems in bullion coins, sometimes alongside gold: while it is more abundant than gold, it is much less abundant as a native metal. Its purity is typically measured on a per-mille basis; a 94%-pure alloy is described as "0.940 fine". As one of the seven metals of antiquity, silver has had an enduring role in most human cultures.

Silver is used in numerous applications other than currency, such as solar panels, water filtration, jewelry, ornaments, high-value tableware and utensils (hence the term silverware), and as an investment medium (coins and bullion). Silver is used industrially in electrical contacts and conductors, in specialized mirrors, window coatings, and in catalysis of chemical reactions. Silver compounds are used in photographic film and X-rays. Dilute silver nitrate solutions and other silver compounds are used as disinfectants and microbiocides (oligodynamic effect), added to bandages and wound-dressings, catheters.

Chronic ingestion or inhalation of silver compounds can lead to a condition known as argyria, which results in a greyish pigmentation of the skin and mucous membranes. Silver has antibacterial properties and can kill lower organisms quite effectively. 

BARIUM

Rahik Dahla,  group 28. Scientific adviser: Kalinenko Olga

Barium is a soft, silvery metal that rapidly tarnishes in air and reacts with water. Barium sulfate has been found in one particular type of algae. Barium occurs only in combination with other elements. The major ores are barite (barium sulfate) and witherite (barium carbonate). Barium metal can be prepared by electrolysis of molten barium chloride, or by heating barium oxide with aluminium powder.

Barium is a highly toxic metal. It's extremely poisonous - no one in their right mind would consider consuming it. At low doses, it acts as a muscle stimulant, while higher doses play havoc with the nervous system, causing an irregular heartbeat, tremor, weakness, anxiety, paralysis, and potentially death as the heart and lungs fail. Acute doses of less than 1 gram can be fatal to humans.  Indeed barium carbonate is useful as rat poison. Unlike barium sulfate, barium carbonate dissolves in stomach acid, releasing the poisonous barium to do its rather nasty but efficient work.
A suspension of barium sulfate is sometimes given to patients suffering from digestive disorders. This is a ‘barium meal’ or ‘barium enema’. Barium is a heavy element and scatters X-rays, so as it passes through the body the stomach and intestines can be distinguished on an X-ray.

Soluble compound of barium are also toxic, the mechanism of action of barium ions consists in competing with ions of potassium as they have radiuses with similar size and cause hypokalemia. Barium ions can get into bone tissues, causing endemic diseases. As antidotes solution of potassium salts are applied based on the rule of diagonal similarity of chemical elements.

References: 

1.  Medical chemistry: V.A. Kalibabcbuk ,V.I. Halynska, V.I. hrysbcbenko, S.M. Hozbdzynskyi, T.A. Ovsiannikova, V.A. samarskyi.  Edited by professor V.A. Kalibabcbuk. – Kyiv, 2010. –196p.
2. http://www.rsc.org/.element/56/barium. 

3. http://www.amjmed.com/article/S0002-9343(03)00210-9/abstract.
MERCURY

Soha Raad, 24 group. Scientific adviser: Kalinenko Olha

 Mercury is a chemical element with symbol Hg and atomic number 80 [1].

Mercury is a silvery-white metal. It is liquid at the ordinary temperature and freezes at -38.880 C to - 38.890 C [4]. It has a density of 13.55g.cm-3, a low melting point due to unique electron configuration. It also has a high surface tension, and while it is a good conductor of electricity, it is a poor conductor of heat compared to other metals [2].

 As for its chemical properties, Mercury is insoluble in water, does not react with oxygen in air very steadily, and when heated it reacts with oxygen in air to form mercury oxide. At high temperature, Hg vaporizes to form highly toxic fumes. 

It is extremely toxic and rarely found free in nature. Often found as mineral cinnabar, HgS. When Cinnabar is heated in air the Hg vapor is distilled and cooled to form liquid Hg. There are 7 natural occurring isotopes.

Mercury amalgams are used to extract precious metals like gold and silver and is in dental fillings. Also used in thermometers, barometers, electrical switches, mercury vapor lamps, fluorescent lamps, paints, fungicides/insecticides/antiseptics [2]. Mercury and its compounds are highly toxic substances for humans. Methyl mercury and elemental mercury are of the highest concern. They are poisonous to the nervous system. Humans are mainly exposed to methyl mercury through their diet (particularly fish), and to elemental mercury vapours from tooth fillings and at certain workplaces [3].
It can be particularly harmful for the environment because it can accumulate in organisms. The levels of methyl mercury increase along the food chain and with age [2].
Mercury is released into the environment through both natural processes (e.g. volcanic activity, weathering of rocks) and human activities (e.g. mining, fuel use, products and processes). Once released, mercury enters air, water and soil, and moves from one to another until it comes to rest in sediments or landfills [4].
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STANUM  (TIN)
Sajandeep Singh Kahlon, group 27. Scientific advisor: Lukyanova Larisa

Tin is a microelements. A crystalline, silvery metallic element obtained chiefly from cassiterite, and having two notable allotropic forms. Malleable white tin is the useful allotrope, but at temperatures below 13.2°C it slowly converts to the brittle gray allotrope. Tin is used to coat other metals to prevent corrosion and is a part of numerous alloys, such as soft solder, pewter, type metal, and bronze. 

Biological role: Tin has no known biological role in humans, although it may be essential to some species. The metal is non-toxic, but organo-tin compounds can be poisonous and must be handled with care. Plants easily absorb tin.

Tin may be found: soil, air, canned goods, in trace amounts in nearly all fruits and vegetables

Deficiency and toxicity: Though tin is considered a mildly toxic mineral, there are no known chronic or serious diseases from tin exposure or ingestion. Studies in rats showed mainly a slightly shortened life span. I have found no cases of acute tin exposure; chronic low-level environmental and food contamination is more likely.
Avoiding eating too much food from tin cans is probably the best we can do (oily foods seem to pick up more tin than others). In the United States, tin cans are now lacquered, which prevents some food absorption. Lacquered cans have a slight yellow coloring, while the unlacquered cans, which are more common with imported foods, are brighter metal.There are no known problems from tin deficiency in humans. 

Medical diets: While Tin (Sn) has been established to be an essential trace element for some animals (they won't grow well without it), some researchers are still unsure of whether tin is essential in human health and nutrition. Daily dietary intake of tin from various food sources is in the 1-3 mg range, which is less than 1/10th of the daily intake obtained years ago before lacquering tin cans, switching to aluminum cans, or in the more distant past, when tin cups or tin pans were still in use. Since bronze contains copper and tin, the use of tin has been established well past the Bronze Age, several thousand years ago. Rat studies have shown that tin-deficient diets resulted in poor growth, reduced feeding efficiency, hearing loss, and bilateral (male pattern) hair loss.
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MANGANESE

Sameh Ehab, group 21. Scientific adviser: Kalinenko Olga
Manganese is a pinkinsh-gray, chemically active element. It is a hard metal and is very brittle. It is hard to melt, but easily oxidized. Manganese is reactive when pure, and as a powder it will burn in oxygen, it reacts with water (it rusts like iron) and dissolves in dilute acids.  It is essential to iron and steel production. At present steel making accounts 85% to 90% of the total demand, most of the total demand. Manganese dioxide is also used as a catalyst. Manganese is used to decolorize glass and make violet coloured glass. Potassium permanganate is a potent oxidizer and used as a disinfectant. Other compound that find application are Manganese oxide (MnO) and manganese carbonate (MnCO3): the first goes into fertilizers and ceramics, the second is the starting material for making other manganese compounds.
Health effects of manganese: Manganese is a very common compound that can be found everywhere on earth. Manganese is one out of three toxic essential trace elements, which means that it is not only necessary for humans to survive, but it is also toxic when too high concentrations are present in a human body. When people do not live up to the recommended daily allowances their health will decrease. But when the uptake is too high health problems will also occur. The uptake of manganese by humans mainly takes place through food, such as spinach, tea and herbs. The foodstuffs that contain the highest concentrations are grains and rice, soya beans, eggs, nuts, olive oil, green beans and oysters. After absorption in the human body manganese will be transported through the blood to the liver, the kidneys, the pancreas and the endocrine glands.
Manganese effects occur mainly in the respiratory tract and in the brains. Symptoms of manganese poisoning are hallucinations, forgetfulness and nerve damage. Manganese can also cause Parkinson, lung embolism and bronchitis. When men are exposed to manganese for a longer period of time they may become impotent.

A syndrome that is caused by manganese has symptoms such as schizophrenia, dullness, weak muscles, headaches and insomnia.

Because manganese is an essential element for human health shortages of manganese can also cause health effects. These are the following effects:  Fatness , Glucose intolerance , Blood clotting , Skin problems , Lowered cholesterol levels , Skeleton disorders , Birth defects , Changes of hair colour and Neurological symptoms

Environmental effects of manganese: Manganese compounds exist naturally in the environment as solids in the soils and small particles in the water. Manganese particles in air are present in dust particles. These usually settle to earth within a few days.
Humans enhance manganese concentrations in the air by industrial activities and through burning fossil fuels. Manganese that derives from human sources can also enter surface water, groundwater and sewage water. Through the application of manganese pesticides, manganese will enter soils.

For animals manganese is an essential component of over thirty-six enzymes that are used for the carbohydrate, protein and fat metabolism. With animals that eat too little manganese interference of normal growth, bone formation and reproduction will occur.

For some animals the lethal dose is quite low, which means they have little chance to survive even smaller doses of manganese when these exceed the essential dose. Manganese substances can cause lung, liver and vascular disturbances, declines in blood pressure, failure in development of animal foetuses and brain damage.

When manganese uptake takes place through the skin it can cause tremors and coordination failures. Finally, laboratory tests with test animals have shown that severe manganese poisoning should even be able to cause tumor development with animals.

In plants manganese ions are transported to the leaves after uptake from soils. When too little manganese can be absorbed from the soil this causes disturbances in plant mechanisms. For instance disturbance of the division of water to hydrogen and oxygen, in which manganese plays an important part.
STRONTIUM
Saray Aziz, group 30.   Scientific advisor: Kalinenko Olha

   Strontium is a chemical element of group 2. Alkaline earth metal, period 5. Strontium was discovered by Adair Crawford, an Irish chemist, in 1790 while studying the mineral witherite (BaCO3).  

Strontium compounds that are water-insoluble can become water-soluble, as a result of chemical reactions. The water-soluble compounds are a greater threat to human health than the water-insoluble ones. The only strontium compound that is considered a danger to human health, even in small quantities, is strontium chromate. The toxic chromium that it contains mainly causes this. 

Strontium chromate is known to cause lung cancer, but the risks of exposure have been greatly reduced by safety procedures in companies, so that it is no longer an important health risk. For children exceeded strontium uptake may be a health risk, because it can cause problems with bone growth. 

Strontium salts are not known to cause skin rashes or other skin problems of any kind. When strontium uptake is extremely high, it can cause disruption of bone development. But this effect can only occur when strontium uptake is in the thousands of ppm range. 

Radioactive strontium is much more of a health risk than stable strontium. When the uptake is very high, it may cause anaemia and oxygen shortages, and at extremely high concentrations it is even known to cause cancer as a result of damage to the genetic materials in cells. Several different forms of  strontium are used as medicine. Radioactive strontium-89 is given intravenously (by IV) for prostate cancer and 
advanced bone cancer.
OXYGEN

Shaik Faraz Ahmmed, group 29. Scientific advisor: Kozub Svetlana

Oxygen is a micro-element and is extremely important aid for combustion.

Formation of oxygen occurs in Ozonosphere of Stratosphere and produced mainly by plants.

Oxygen is present in each and every cell of humans. This is so because humans feel suffocation when hypoxia(less supply of oxygen) condition is made, so think how it plays vital role for life.

It has many roles in aerobic organisms and in human in which it plays major role in Oxidative phosphorylation and binding with hemoglobin to move to all cells of body.

In cosmos, it is 3rd most abundant element. In earth atmosphere, it is 2nd most abundant, there is 21% of oxygen.

Oxygen gas is colourless, odourless, and tasteless. It's usually purified by fractional distillation of liquefied air, but the element is found in many compounds, such as water, silica, and carbon dioxide.

Liquid and solid oxygen are pale blue. At lower temperatures and higher pressures, oxygen changes its appearance from blue monoclinic crystals to orange, red, black, and even a metallic appearance. 

Oxygen is a non-metal. It has low thermal and electrical conductivity, but high electronegativity and ionization energy. The solid form is brittle rather than malleable or ductile. The atoms readily gain electrons and form covalent chemical bonds.

Oxygen gas normally is the divalent molecule O2. Ozone, O3, is another form of pure oxygen. Atomic oxygen, which is also called "singlet oxygen”, does occur in nature, although the ion readily bonds to other elements. Singlet oxygen may be found in the upper atmosphere. A single atom of oxygen usually has an oxidation number of -2.
FLUORINE

Talha Gulzar Rana, group 28. Scientific adviser: Kalinenko Olga                                                   

Fluorine is a highly reactive element located in second period of periodic table.  The mass of fluorine in human body is 7mg (10-5 %) which is present in minute amount and is found in a great variety of food, seafood, cheese, natural water (3-12mg fluorine per liter). As fluorine is a most reactive element of halogen group so it has never been found free in nature. Even its level is too low in blood and tissues as most of the fluorine (about 96%) is present in bones, teeth and calcified tissue like pineal gland. 

The safe and adequate RDH (recommended daily allowance) of fluoride in the diet is 0.25mg for children and 1.5 to 4mg for adults. On average human ingest about 1mg of fluoride daily from drinking water and 0.25-0.35mg from diet. The drinking water should not contain more than 1-2mg of fluoride per liter. In case of excessive ingest of fluorine defluoridation of water should be done by adding lime (CaO) and alum(KAl(SO4)2·12H2O) in sequence followed by flocculation, sedimentation and filtration. Prolonged drinking of water containing fluorine over 10ppm or handling of fluorine containing minerals can cause fluorine intoxication leading to pathological changes like increased density and hyper calcification of the bones. The surplus of fluorine in an organism causes caries of teeth (or usually when fluoride level is below 0.5mg/L in the drinking water). Mineral basis of tooth tissue is made from hydroxylapatite Ca5(PO4)3(OH), chlorapatite Ca5(PO4)3Cl and fluorapatite.

Formation of hydroxylapatite 

     5Ca2+ + 3(HPO4)2- +HOH = Ca5(PO4)3 (OH) + 4H+

Fluoride ion easily replaces hydroxide ion in hydroxylapatite and form a protective enamel layer of more solid fluorapatite.

        Ca5(PO4)3(0H) + F- = Ca5(PO4)3F + OH-

Besides this fluoride ions promote precipitation of calcium phosphate, accelerating process of remineralization (formation of crystal).

        10Ca2+ + 6(HPO4)2- +2F- = 3Ca3(PO4)2 + CaF2   

Caries begins with the formation of the damaged site of tooth enamel in the form of spot. Under the influence of the acids produced by bacteria the dissolution of hydroxylapatite component of enamel is caused.
   Ca5(PO4)3 (OH) + 7H+ = 5Ca2+ + 3H2PO4- + H2O

Increase content of fluorine in drinking water causes the tooth enamel to become fragile which later collapses. This disease is called fluorosis. In many biochemical processes fluorine acts as an inhibitor that blocks the active centers of the enzymes containing Ca+2, Mg+2 ions and ions of other metal. Fluorine plays an important role in medicine because of its unique properties.  The judicious introduction of fluorine into a molecule can productively influence conformation, pKa, intrinsic potency, membrane permeability, metabolic pathways, and pharmacokinetic properties. In addition, 18F has been established as a useful positron emitting isotope for use within vivo imaging technology that potentially has extensive application in drug discovery and development. The wide applications of fluorine in drug design are providing a strong stimulus for the development of new synthetic methodologies that allow more facile access to a wide range of fluorinated compounds.
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CHLORINE
Ukaogo Daniel, group 29. Scientific adviser: Kozub Svetlana
Chlorine is a chemical element with symbol Cl and atomic number 17. The second-lightest of the halogens, it appears between fluorine and bromine in the periodic table and its properties are mostly intermediate between them. Chlorine is a yellow-green gas at room temperature. It is an extremely reactive element and a strong oxidising agent: among the elements, it has the highest electron affinity and the third-highest electro negativity, behind only oxygen and fluorine. Carl Wilhelm Scheele wrote a description of chlorine gas in 1774, supposing it to be an oxide of a new element. 

The Biogenic role. The chloride anion is an essential nutrient for metabolism. Chlorine is needed for the production of hydrochloric acid in the stomach and in cellular pump functions. There are about seven nutrients essential to plant growth and health that are only needed in very small quantities. Though these are present in only small quantities, they are all necessary, known as micro elements. Cl is among them. Most soils contain sufficient levels of chloride for adequate plant nutrition. Its existence is Almost 99% of the mass of the human body is made up of six elements: oxygen, carbon, hydrogen, nitrogen, calcium, and phosphorus  and Only about 0.85% is composed of another five elements, chlorine is one among them, which is present as chloride ion. 

Some of its Functions are its importance for the regulation of osmotic pressure, Chloride help to maintain the water balance and pH balances, they activate salivary amylase. Chloride provides the acid medium for the activation of the gastric enzymes and digestion in the stomach. Chlorine can be found in compounds that are widely used in the food industry to kill bacteria and disinfect. Chlorine is present in most disinfected drinking water at concentrations of 0.2-1mg/l. 

Foods with higher amounts of chloride include seaweed, rye, tomatoes, lettuce, seaweed, olives.

Drugs based on chlorine. The first anesthetic to be used in surgery was a chlorine compound, known as chloroform also the powerful antibiotic vanomycin, which is used to kill a type of bacterium called Staphylococcus. Chloroquine is used to treat malaria. Chlorine chemistry is essential to more than 93 percent of prescription pharmaceuticals sold in the U.S. These include critical drugs used to treat high cholesterols, stomach ulcers, anemia, cancer, epilepsy, and depression.
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