EXPERIMENT - 3        

Periodic Table - Atoms and Elements
INTRODUCTION – Primary substances, called elements, build all the materials around you. There are more than 109 elements known today. Within every element, exists atoms of the element, the smallest units that are characteristic of this element. There are different atoms for each element.

In this experiment, you will be looking at some elements in the laboratory display. Some look different from each other, while others look similar. Elements can be categorized in several ways. In this experiment, you are going to group elements by similarities in their physical properties. Elements that appear shiny or lustrous are called metals. Metals are usually good conductors of heat and electricity, somewhat soft and ductile, and can be molded into a shape. Some of the metals you will see such as sodium or calcium may have an outer coating of a white oxide formed due to combination with oxygen in the air. If cut, you would see the fresh shiny metal underneath. Other elements called nonmetals are not good conductors of heat and electricity, are brittle, and appear dull (not shiny).

Atoms are made of tiny particles of matter called subatomic particles. Of these particles, we are interested in protons, electrons, and neutrons. Protons are positively charged particles, electrons are negatively charged particles, and neutrons are neutral (no charge).

Within the atom, the protons and neutrons are tightly packed in the nucleus and called nucleons. Fast-moving electrons occupy the rest of the atom, which is mostly empty space. Electrons are so small that their mass is considered to be negligible compared to the mass of a proton or neutron.

Every atom can be identified by its atomic mass (mass number). The number of protons is equal to the atomic number of the elements.





Atomic number = number of protons (p)   

Protons attract electrons (e-) because they have opposite charges. In a neutral atom, the number of protons (p+) is equal to the number of electrons (e-). As such, an atom has no charge (neutral).

The mass number of an atom is the total number of protons (p+) and neutrons (no). 





Mass number = total number of protons and neutrons

All atoms of the same element have the same number of protons and electrons, but they differ in the number of neutrons. This means that atoms of the same element can have the same atomic number but different atomic masses. The atoms of such an element are called isotopes. In an isotope-symbol of an element, the mass number and atomic number are indicated next to the symbol. For example, element sodium has the following isotope symbol:









symbol










      (
        


                                             
 
atomic number (        11Na23 ( atomic mass  

The number of protons and electrons can be determined by the atomic number. The number of neutrons can be determined by subtracting the atomic number from the mass number. A sodium atom has 11 protons, 11 electrons, and 12 neutrons (23-11 = 12).

Experimental Procedure

For this experiment a laboratory display of the elements and a wall periodic table is required.

Part I 
Comparison of Physical Properties of Elements
Complete the table in the report form by writing the name and atomic number for each element. Observe the elements in the laboratory display. Describe their properties (color and luster). From your observations, describe each type of element as a metal (M) or a non-metal (NM). 

Part II 
Using Posted Periodic Table of Elements
Use the location of the given elements on the periodic table to predict whether the elements listed would be metals (M) or non-metal (NM); shiny (S) or dull (D). 

After you have completed your predictions, observe those same elements in the posted periodic table to determine if you predicted their properties correctly. 

Part III   
Structure of Atoms and Isotopes (subatomic particles)
(a) Complete the table given in the report form with the correct atomic numbers, mass numbers, and number of protons, electrons, and neutrons.

(b) For each of the isotope symbols, write the number of protons, electrons, and neutrons for each atom. Write the element symbol (isotope symbol) when given the number of subatomic particles.
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REPORT FORM



Name ___________________________




        



Instructor ________________________

Date ______________


Part I  

  Symbol
     Element
   Atomic number
Color
   Luster             Metal/Nonmetal


         Zn
     ……..

……..

……..
    ……..

……..



        Al                 ……..

……..

……..
    ……..

……..



        Mg                ……..

……..

……..
    ……..

……..



        Pb                 ……..
          
……..

……..
    ……..

……..



        O                  ……..

……..

……..
    ……..

……..



        C                  ……..
           
……..

……..
    ……..

……..



        Sn                 ……..

……..

……..
    ……..

……..



        I                    ……..

……..

……..
    ……..

……..



        Fe                 ……..

……..

……..
    ……..

……..



        S                   ……..

……..

……..
    ……..

……..



       Hg                 ……..

……..

……..
    ……..

……..



       Ca                 ……..

……..

……..
    ……..

……..



       Cu                 ……..

……..

……..
    ……..

……..



Part II  
                       Element

Metal/Nonmetal

Shiny/dull

                   Chromium (Cr)

   ……….


  ……….


       Chlorine (Cl2)
               ……….


  ……….


       Gold (Au)                            ……….                                  ………. 


       Sodium (Na)                       ……….                                   ……….

                   Cobalt (Co)                         ……….                                  ……….

                   Helium (He)                        ……….                                  ………. 

Part III 









(a)

    Element     

Atomic
   Mass


    Symbol

number             number

Protons
  Electrons
     Neutrons

        F


……..

      19                           ……..                   ……..              ……..


        Fe                        ……..                 ……..                         26                        ……..              ……..

     ……..                     ……..                    27                           ……..                   ……..              ……..   

     …….. 

……..

   ……..                        ……..                     19                    20

       Br                         ……..                    80                           ……..                    ……..              ……..

     ……..                   
……..                  197                           ……..                    ……..              ……..  

     ……..                     ……..                 127                            ……..                          53              ……..

(b)


Isotope symbol

Protons

Electrons

 Neutrons

                 19 K 39


……..


……..


……..


    16 S 32


……..


……..


……..


                ……..


 20
            
……..

    
   20

                ……..


19


19


   22


    ……..


17


……..


……..   
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    Name
Pre- laboratory Questions and Exercises

Due before lab begins. Answer in space provided.

1.   Define the following terms:

  a) Isotopes - 

  b) Subatomic particle -

2.   Compare the physical properties of metals and nonmetals (at least four properties).

3.   Use the periodic table to categorize the following elements as metals (M) or nonmetals (NM).

       S  ……..

P ……..           Cr ……..
 Ni …….. 
Sr ……..
I ……..

4.   A neutral atom has a mass number of 56 and 30 neutrons. Write its isotopic symbol.

5.   Determine the number of protons, electrons, and neutrons of the following atoms.

      Al - 27

   U-238  
           Cu-64

         Br-80

      Ar-40
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           Name 

Post- laboratory Questions and Exercises

Due after completing lab. Answer in space provided.

1.    Define the following terms:

   a) Metalloid - 

   b) Nucleons -

2.    Compare mass, charge, and location of subatomic particles in atom.

3.    Describe the location (group and period) of the following metals and nonmetals on the periodic table.

          Zn


I


Fr


Kr


As

4.    Chlorine has two isotopes, Cl-35 and Cl-37. How do you compare these two isotopes?

5.    Write the isotope symbol that corresponds to the following subatomic particles.

a) p =17  , e = 17 , and n = 20        

b)  p = 36 , e =36 , and  n =  48

    c)   p = 26 , e = 26 , and n = 30        

d)   p = 1 , e = 1 , and n = 0
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1

