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JOHANN DOBEREINER (1829): triads; groups of 3 elements with similar properties. He was the 1st to group in families

JOHN NEWLANDS (1864): arranged elements by increasing atomic mass; It appeared that every 8th element has similar properties: Law of Octaves
DIMITRI MENDELEEV: credited with development of modern periodic table; arranged by increasing mass; left blanks in chart for undiscovered elements where mass jumped and properties didn’t line up; allowed space for transition elements

HENRY MOSELEY (1912): arranged elements in atomic # order to fix several problems of properties when in atomic mass order. ex: Co-Ni; Determined by the square root of energy reflected when x-rayed

PERIODIC LAW: properties of an element vary with their atomic # in systematic way

GROUPS or FAMILIES: vertical columns in the periodic table; elements in a family have similar physical & chemical properties because they have the same # of valence electrons

PERIODS or SERIES: horizontal rows in the periodic table

A GROUPS: the main groups; the Roman # tells the # of valence electrons
      

B GROUPS: the transition metals

METALS: on the left; Mercury (Hg) only liquid at room temp

NONMETALS: on the right of the metalloids

METALLOIDS: elements on the stair step line; metal and nonmetal properties

PERIODIC TRENDS:  Size of atoms are measured in angstroms (Å)


1. Atoms decrease in size from left to right across the periodic table because with each atom as you move to the right you have 1 more electron & proton


2. Greater #’s of opposite charges attract each other more; Atoms increase in size from top to bottom in the periodic table because new energy levels are added

ISOELECTRONIC IONS: ions with same # of electrons; example:O2-, F1-, Na1+, Mg2+ Which is largest & which is smallest?

A cation (+ ion) is always smaller than its parent atom

An anion (- ion) is always larger than its parent atom

ELECTROSTATIC ATTRACTION: main force explains properties of atoms: like charges repel; opposite charges attract

3 MEASURES OF ELECTROSTATIC ATTRACTION:
1. IONIZATION ENERGY: minimum energy required to remove an atom’s outermost electron and to make the atom a cation (positive electron volts). It always takes energy to remove electrons

2. ELECTRON AFFINITY: the energy released when an electron is added to an atom to form a negative ion (positive or negative electron volts). A negative electron affinity indicates it requires energy to add an electron

3. ELECTRONEGATIVITY: tendency of bonded atoms to attract electrons

Electronegativity values were assigned and not determined experimentally; Linus Pauling assigned fluorine the highest value of 4 and the other elements lower values based on their relative attraction for electrons; it is used to predict how atoms chemically combine with each other. Electronegativity increases as you go to the right & to the top of the chart

sample which is more electronegative Mg or Ca; N or O

LINUS PAULING: (1901-1994)  won Nobel  prize: chem & peace
QUALITATIVE ANALYSIS: identifies elements in an unknown substance

QUANTITATIVE ANALYSIS: identifies the quantity of element in an unknown substance; measurement by mass is the gravimetric method; examining the colors of solutions is the colorimetry
HYDROGEN: means water-former; can act like a metal or a nonmetal; bonds with some active metals to form metallic hydrides; most of the hydrogen produced in the world is used by ammonia manufacturers (NH3)

7 DIATOMIC ELEMENTS: H, N, O, F, Cl, Br, & I

ALKALI METALS: GROUP 1A; so reactive-never exist alone in nature; conduct electricity; shiny luster; can cut with knife

ALKALINE EARTH METALS: GROUP 2A; Ca2+ & Mg2+ ions cause hard water

METALLOIDS: These include the Ge and Si semiconductors

ALUMINUM is too reactive to be found free in nature; it is usually bonded to oxygen atoms in aluminum ore called bauxite
SILICON serves as the fundamental element in the mineral world; 97% of the crust’s compounds contain silicon

BORON used in Pyrex glass, to soften water, to clean clothes, in enamel, antiseptics, eye-soothing medicines

CARBON; diamonds, graphite, & fullerene (buckminsterfullerene C60); fundamental element of living organisms

NITROGEN: 78% of the atmosphere; unreactive gas; N2O laughing gas

PHOSPHORUS: from Greek word meaning light bearer; 4 colored forms

CHALCOGENS (OXYGEN FAMILY) GROUP VIA:

OXYGEN: 21% of atmosphere; name means acid producer; ozone-O3; all elements except VIIIA form oxides with oxygen 

SULFUR: its greatest use is to make sulfuric acid; SO2 gas released in industrial practices combines with water to form sulfuric acid (H2SO4), one of the causes of acid rain

HALOGENS: GROUP VIIA; form salts with active metals; very reactive; Bromine only nonmetal liquid at room temp

NOBLE GASES: GROUP VIIIA; helium (gk-helios-sun) discovered in light spectrum from Sun; 1% Ar & others in atm
