The Elements and Their Properties

Metals

· Most are hard, shiny metals

· Good conductors of Heat and Electricity

· Reflect light well

· Malleable – can be hammered and rolled

· Ductile – can be drawn into wires

· Generally have 1 or 2 valence electrons

Group 1 - The Alkali Metals

· Shiny, malleable, and ductile

· Soft, silvery-white metals with low boiling points
· Good conductors

· Highly reactive - will burn skin

· Only in compounds in nature
· Distinctive flames when burned can be used to identify them
· Francium - rare and radioactive (breaks down & gives off energy)
H - Hydrogen

· Included in Group 1 because of reactivity

· 90 % of all the atoms in the universe are Hydrogen

· A Diatomic Molecule - each molecule of Hydrogen has two atoms of the same element

· Most H on earth is found in H2O

· Very reactive 

· Will blow up on contact with flames

Group  2 - Alkaline Earth Metals
· Shiny, malleable, and ductile

· High melting points and high densities

· Reactive - not found free in nature

· Used in fireworks

· 2 valence electrons

Transition Elements

· Groups 3 through 12

· Very large family

· 25 Members
· Less active than those in groups 1 & 2

· Typically are metals with 1 or 2 valence electrons

· Fe, Co & Ni - Iron Triad - create magnetic fields

· Cu, Ag, Au - coinage metals - unreactive - found as elements in nature

· Zn, Cd, Hg

· Zinc Oxide - protective coating on surface

· Cadmium - plating and rechargeable batteries

· Mercury - silvery liquid - thermometers

Nonmetals

· Most are gases at room temperature; Several are solids; 1 is liquid

· Solid nonmetals are dull

· Brittle & powdery - NOT malleable or ductile

· Poor conductors

· Form compounds

Mixed 
Groups

· Some elements have both metallic and nonmetallic properties

· Known as metalloids

· Located along the stair step line

· Groups 13, 14, 15 & 16 contain metals, nonmetals & metalloids

The BCNO Group

· Sometimes divided into 2 or 4 families

· Named for lightest members

· Metals (most), nonmetals, or metalloids

· Reactive (selective); most combine with Oxygen

Group 13 - Boron Group

· B - Water softeners, eyewash, heat resistant glass, Control Rods in Nuclear Power Plants, transistors

· Al - Airplane wings, drink cans, foil, pots and pans

· Ga - metal in thermometers, lasers, digital displays, computer chips, cancer treatment

· In - transistors, photo cells, nuclear power plants

· Tl - Added to other metals to make them easier to work with

Group 14 - Carbon Group

· C - Many organic compounds, petroleum products, diamonds, graphite, coal, dry ice, isotopes used to date rocks and fossils

· Si - gemstones, flint, quartz, quartz crystals, glass, ceramics, transistors, solar cells, computer chips, cosmetic surgery

· Ge - transistors and computers

· Sn - foils and cans, solder, electrical connections, pewters, metal  alloys

· Pb - Coins, sculpture, pipes, batteries, solder, TV screens, paint & gasoline, crystal, radiation shield, isotopes used to determine age of rocks

Group 15 - Nitrogen Group

· N - 78% of air, freezing, food storage, cryogenics, proteins, ammonia, fertilizer, pollutants, anesthetic, whipped cram dispensers, air bags, PET scans 

· P - make materials glow, TVs, nutrient, detergents

· As - Rat poison, weed killer, medicine, LEDs

· Sb - matches, wastewater pipes, plastic in credit cards, electrical insulation

· Bi - treat ulcers, yellow pigment in cosmetics, fire alarms, fire sprinklers, casting and molding other metals

Group 16 - Oxygen Group

· - Breathing, cells, ozone, H2O, Oxides, Hydrogen Peroxide, liquid rocket fuel

· S - Food preservation, paper making, H2SO4 in fertilizers and car batteries, rubber, detergents, paints, gunpowder

· Se - Robotics, light meters, photocopiers, prevent cancer and heart disease, shampoos for dandruff

· Te - Metal alloys

· Po - Nuclear batteries for space equipment; dust-removal brushes and photographic file

Group 17 - The Halogens

· 7 valence electrons

· Used in very bright lights (halogen headlights)

· Halogen means “salt former”

· Chlorine- cleaner, bleach

· Bromine - kill germs in water supplies; dyes in cosmetics

· Iodine - prevent enlargement of thyroid gland

· Astatine - radioactive & rare

The Noble Gases

· Colorless, odorless, tasteless gases

· Do not naturally form compounds

· “Nobility of the Elements”

· Outer energy level is “Full”

· Very stable

Lanthenides

· Bottom of Periodic Table; upper of two rows

· Soft, silvery metals

· Reactive

· Burn in oxygen or air

· Similar to metals in transition elements, but poor conductors of electricity

Actinides

· Very bottom row of Periodic Table

· Radioactive

· Silvery Metals

· Ac, Th, Pa, U - found in nature

· Np, Pu - small amounts in nature

· Rest synthetic (man-made)

· U is the most stable

Elements beyond 92

· Synthetic Elements (Man-made)

· Short-lived

· Unstable - Fall apart

· Transuranium Elements

