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The present organizatlors of the eiemﬁtsisa product of the first perlodic table pub-
lished by Dmitri Mendeleev in 1869. The amazing accuracy of his predictions has been very
Important to chemists in this century. However, the basis of his arrangement was the

atomic masses of the elements, This approach proved Incorrect as It would have placed

THE PERIODIC LAW .

ach of the 106 known elements has its own set of characteristic properties. These
fange from solld to gas, lusterous to dull, low to high meiting points, various colors, and
50 on. The elements are arranged within the periodic table Into groups or famiiles {vert-
cal columns) and perlods or rows [horlzontal rows). This arrangement reflects the periodic
Or repeating nature of the propertles of the elements. , :
In this experiment, you will use your knowledge of Periodic properties and a list of
clues to correctly arrange the elements from a scrambied periodic table. You wij also pre-
dict values for any Information missing from the table, ° :

Objectives
In this exercise, You wiil :
® arrange the elements in Groups IA-VIIIA according to a list of clues and your
knowledge of perlodic propertles;
® predict the missing propertles of each element based on location In the table;
and, .
® explain the trends of Propertles In famiiles and periods, -

gl L o
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3 EQU[PMENT E is a noble gas.
< scissors Wis a liquid,
glue Z B has the smallest atomic mass in its
blank periodic table group.
B has ten protons. , «
O has an atomic number larger than v,

IA-VIIIA, :
g 2. Cut out blocks A:Z. Use the following clues
%«“" and arrange the elements in their proper

order on Table 17.2 or blank table provided
by your teacher., When you have placed these
26 elements in their correct position, glue
them to Table 17-2, page 239.
‘The following elements belong together in
groups: ZRD PpSIF JXBE LHT QKA wWov
GUN YMC.©
J has an atomic number three times that
of T.
U has a total of six electrons.
124 1s the simple formuia of an oxide.
P is less dense than s .
S is an alkali meta].

. ' PROCEDURE R has the largest atomic mass of itg group.
4 1. Locatg Table 17-1 op Page 237 of the Appen- C has five electrons in jts outer energy
dix. (Your teacher may provide a scrambled }evel. '

table for you.) Each block on the table rep- Fis a gas.

X has an atomic number one higher than F.
L is an alkaline earth element with atomic
mass of 40.
Y is a metalloid.
.0 1is-a halngen. =
The atomic mass of T is more than that
of H,
Q has an atomic mass 2 times that of 4.
Atoms of I are larger than those of S.
M has an atomic number one less. than
that of A.
The electrons of atom N are distributed
over three energy levels
The atomic radius of X is the largest of
the group.

3. Cut out the remaining 16 blocks. Use the
information provided in each block and your
/

z as
.



knowledge of periodic properties to arrange

these elements in their proper position on
Table 17-2. Glue the blocks in place.

4. Some information is missing from each

block. Predict the values for the missing
items from the location of the element on the
periodic table. Place your predictions on the
table. (You may use the periodic table on
the back inside cover only to determine the
symbol for each element.) ‘

CONCLUSIONS

1. Examine your completed table. What general

- observations can be made of trends within .
rows and groups for the following properties.

a. density
b. atomic radii

~ €. melting point

2. Where are the keavy metals located? Give
three examples.

3. List four physical properties which distin-
guish metals from nonmetals.

4. List the reason for the location of sodium in
the periodic table.

S. Explain the relationship of oxidation num-
bers to electron configuration for Groups IA
through VIIIA. How can an atom'’s electron
configuration be predicted on the basis of its
location in the periodic table?

6.

Compare a corrected form of Table 17-2 with
your table. (Your teacher will provide the
corrected table.) Circle any elements that

you placed in the wrong position. Describe &r

the accuracy of your predictions for the
missing values.

FURTHER INVESTIGATIONS

1.

&

Observe samples of the elements in Period
IIT and Group IA. Set up a table for these
elements which contains data on the follow-
ing physical properties: form and appear-
ance, hardness, melting point, boiling point,
density, and electrical conductivity. Use
Table A-4 in the Appendix as a reference, On
the basis of your observations explain why
these properties are called periodic.

“repare a graph of the atomic radii of the
first 20 elements ia the periodic tahle. Let
the vertical axis represent the length of the
radius in nanometers. Start with 0.050 nm
and let each square represent an increase of
0.010 nm. Let the horizontal axis represent
atomic number, with each block increasing
in value from one to twenty. Use Table A-4
in the Appendix as a reference. Explain why
the length of an atom’s radius is considered
to be a periodic property.
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