Origin of the Periodic Table
When a person is confronted with a large number of items, it is only natural to look for similarities that can be used to develop a classification scheme.   A person who collects baseball cards may group his cards according to team or position.  Biologists classify all living organisms in a five-kingdom classification system, based on similar characteristics.  Ms. Tasneem organizes 1.91 Terrabytes of electronic files for her classes into specific folders on her H drive, which then have subfolders for each unit in science so as to easily locate and access them when needed.
During the late 18th century and early 19th century (1800s), chemists of the time were overwhelmed with learning the properties of so many new elements and compounds.  What chemists needed was a tool for organizing the many facts associated with the elements.  A significant step toward this goal came in 1860, when chemists agreed upon a method for accurately determining the atomic masses of the elements. Early chemists studied the collection of known elements and tried to come up with logical classification systems based on what they knew.

An early attempt was made by a German chemist named Johann Dobereiner, in 1817.  Dobereiner noticed that there were several groups of three elements which shared certain properties.   For example; chlorine, bromine and iodine all share antiseptic properties. Dobereiner called each group of three elements with similar properties a "triad".  He also noticed that when he arranged the elements of a triad by atomic mass, the middle element had an atomic mass that fell close to the middle of the other two atomic masses.

Almost fifty years later, an English chemist named John Newlands proposed an updated classification system.   Newlands had noticed that when the 49 known elements were arranged in order of increasing atomic masses, certain properties would repeat every eighth element.  He arranged the elements into seven groups of seven elements and called his system the "law of octaves."  In other words, the first and eighth elements had similar properties, the second and ninth elements had similar properties, and so on.  A pattern such as this is called periodic because it repeats in a specific manner, such as the periodicity of the phases of the moon during a lunar month.  Acceptance of the law of octaves was hampered because the law did not work for all the known elements.  Also unfortunately for Newlands, the use of the word octave was harshly criticized by fellow scientists who thought the musical analogy was unscientific. While Newlands’s law was not generally accepted, the passage of a few years would show that he was basically correct; the properties of elements do repeat in a periodic way.
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Figure 1. Newlands' Law of Octaves:  the first and eighth elements had similar properties, 

the second and ninth elements had similar properties, and so on.

In 1869, German chemist Lothar Meyer and Russian chemist Dimitri Mendeleev each demonstrated a connection between atomic mass and elemental properties.  Mendeleev, however, is generally given more credit than Meyer because he published his organization scheme first and went on to better demonstrate its usefulness. Like Newlands several years earlier, Mendeleev noticed that when the elements were ordered by increasing atomic mass, there was a repetition, or periodic pattern, in their properties.  By arranging the elements in order of increasing atomic mass into columns with similar properties, Mendeleev organized the elements into the first periodic table.  It had eight columns, and it contained blank spaces for elements that Mendeleev predicted must exist, although they had not yet been discovered.  Part of the reason Mendeleev’s table was widely accepted was because his predictions about the existence of undiscovered elements turned out to be correct.  Scandium, gallium, and germanium were discovered, and they fit into the spaces that he had left in his periodic table.     
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Figure 2. Mendeleev's Table as published in 1869
Mendeleev’s table, however, was not completely correct.  After several new elements were discovered and atomic masses were more accurately determined, it became apparent that several elements in his table were not in the correct order.  Arranging the elements by mass resulted in several elements being placed in groups of elements with differing properties.  It was not until 1914 that Henry Moseley, who discovered that atoms of each element contain a unique number of protons, arranged the elements in order of increasing atomic number instead of increasing mass, as Mendeleev had done.  Moseley’s arrangement of the elements by atomic number resulted in a clear periodic repetition of chemical and physical properties of the elements.  This is known as the periodic law.
The Modern Periodic Table 

The Periodic Table holds so much more information than most people realize.  The average person can see that the table shows the atomic number and atomic mass of each element, but a student of chemistry learns that there is much more there, for someone who knows how to read the table correctly.

Unlike Mendeleev's table, the modern Periodic Table is arranged according to atomic number.  Remember that it is the atomic number, or nuclear charge, that determines the identity of the element.  The horizontal rows of elements on the periodic table are called periods.  The vertical columns are called groups or families.  Elements that are found in the same group (column) tend to have similar properties, because they have similar “valence shell configurations”.  
Classifying the Elements

The elements of the periodic table belong in three basic categories: metals, nonmetals and semimetals (or metalloids).   Metals are elements that are generally shiny when smooth and clean, solid at room temperature, and good conductors of electricity and heat.  Most metals are malleable and ductile, meaning that they can be pounded into thin sheets and drawn into wires, respectively. On your periodic table, you will see a heavy stair-step line that zigzags down from Boron to Astatine.  This stair-step line serves as a visual divider between the metals and the nonmetals on the table.  Except for hydrogen, all of the elements on the left side of the table are metals.  The group 1 elements are known as the alkali metals; the group two elements are known as the alkaline earth metals.  Both the alkali metals and the alkaline earth metals are chemically reactive, with the alkali metals being the more reactive of the two groups. 
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The elements from groups 3-12 including the two sets of periods on the bottom, known as the lanthanide and actinide series are divided into transition metals and inner transition metals.  The inner transition metals are located along the bottom of the periodic table, while the transition metals are found in groups 3-12.

Nonmetals occupy the upper right side of the periodic table.  Nonmetals are elements that are generally gases or brittle, dull-looking solids.  They are poor conductors of heat and electricity.  The only nonmetal that is liquid at room temperature is bromine.  The highly reactive group 7 elements are known as halogens, and the extremely unreactive group 8 elements are commonly called the inert gases (sometimes noble gases). 

Metalloids are elements with physical and chemical properties of both metals and non-metals.  Silicon and germanium are two of the most important metalloids, as they are used extensively in computer chips and solar cells.  
	
General characteristics of metals, nonmetals and metalloids
(There are some Exceptions)

	Metals
	Nonmetals
	Metalloids

	· Hard and Shiny 

· 3 or less valence electrons 

· Form + ions by losing e- 

· Good conductors of heat and electricity 
	· Gases or dull, brittle solids 

· 5 or more valence electrons 

· Form - ions by gaining e- 

· Poor conductors of heat and electricity 
	· Appearance will vary 

· 3 to 7 valence electrons 

· Form + and/or - ions 

· Conduct better than nonmetals but not as well as metals 


Please answer the following questions on your own paper.  Use complete sentences for your answers.

1. Fill in the following chart (on your paper) describing the following chemists’ contributions to the modern arrangement of the period table:

	Chemist
	Date
	Periodic Trend

How did they arrange the elements and what pattern did each scientist find?

	Johann Dobereiner
	
	

	John Newlands
	
	

	Lothar Meyer & Dimitri Mendeleev
	
	

	Henry Moseley
	
	


2. Describe how the modern periodic table is arranged.  How is it different from Mendeleev’s arrangement?
3. Who developed the latest version of periodic table?  Why did it have blank spaces?

4. What are the horizontal rows on the periodic table called?  What are the vertical columns called?
5. What does the position of an element in a particular vertical column tell you?

6. What does “valence shell” mean?  (You may need to look this up!)
7. Why do elements in the same column have similar properties?
8. Name at least three distinct differences between metals and nonmetals.
9. What are metalloids?  Discuss the relative location of metalloids on the periodic table and list several of them.
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