Periodic Trends

Can the properties of an element be predicted using a periodic table?

Why?

The periodic table is often considered to be the “best friend” of chemists and chemistry students alike. It
includes information about atomic masses and element symbols, but it can also be used to make predic-
tions about atomic size, electronegativity, ionization energies, bonding, solubility, and reactivity. In this
activity you will look at a few periodic trends that can help you make those predictions. Like most trends,
they are not perfect, but useful just the same.

1. Consider the data in Model 1 on the following page.

a. Each element has three numbers listed under it. Which value represents the atomic radius?
The \1(’ vl s alomic radus

b. What are the units for the atomic radius?

e ( Pmcm&os)

¢. Write a complete sentence to convey your understanding of atomic radius. Note: You many
not use the word “radius” in your definition.

The Som radius 15 He distance {)W‘\ He nucleus ls Ha valena eleclrons

2. In general, what is the trend in atomic radius as you go down a group in Model 1? Support your
answer, usinj examples from three groups. Fyderce

Alomic radws ~reases Grawg v H 3F) cieases Y= K (22F)
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44 Grewg D B (83 mtawess b ca  (1227)
% 3. Using your knowledge of Coulombic attraction and the structure of the atom, explain the trend

in atomic radius that you identified in Question 2. Hint: You should discuss either a change in
distance between the nucleus and outer shell of electrons or a change in the number of protons

in the nucleus. AS newd 5{,\9/&% we MM} J-'Q,(_ o@s,mca 5@517\)22//\
W nudews e vakence  elec\vons increases, resulbing,
A A V\)M(<_Q_f‘ r\o&dw &OfC—Q

4. In general, what is the trend in atomic radius as you go across a period (left to right) in Model 12
Support your answer, using examples from two periods.

AYoc radiss decreases.  Evdence
Rrod | H (31 ko He (3D
ol lencd 2 Lv (152 b Ne (36D
S 5. Using your knowledge of Coulombic attraction and the structure of the atom, explain the trend
in atomic radius that you identified in Question 4.

As moe Qw\u\é we an,QeA}) o nudes -chca Increase s
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6. Locate the numbers in Model 1 that represent the ionization energy. The ionization energy is
the amount of energy needed to remove an electron from an atom.

a. Using your knowledge of Coulombic attraction, explain why ionization—removing an
electron from an atom—takes energy.

pro‘«'ﬂ\ﬁ (IAOQ eleclaons ["40{ 0ﬂ)05c&< c(/\alﬁes a»oQ M/Qrefche
Mook, 1+ il falee e/~ Yo SQGZ&;&J—C Hoepn |

b. Which takes more energy, removing an electron from an atom where the nucleus has a tight
hold on its electrons, or a weak hold on its electrons? Explain.

ljr v\%“ }a\& Ml d 6/\@6~1 J—o Hce e,\cdrms QMM an &iLOm
\,O\H/\ 178 ‘}'13(/\% l’\oQOQ) SINCR 000\ ’\220? 4—0 oVl comé oA
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7. In general, what is the trend in ionization energy as you go down a group? Support your answer

using examples from three groups. Evidence

lonzahon enery ddciases: group | H (312) o K ( 4o4)
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8. Using your knowledge of Coulombic attraction and the structure of the atom, explain the trend
in ionization energy that you identified in Question 7.

As aloms ack \afgm/ W nuelear Sorce 16 weakaer Thus maans
ol e less NGy o remove an eleckeon

9. In general, what is the trend in ionization energy as you go across a period? Support your answer
using examples from two periods. Ewndlence

lomaohon enery increwes g K (139) b He (23%2)
rwd 2 (5 (529) k& Ne (208))

10. Using your knowledge of Coulombic attraction and the structure of the atom, explain the trend
in ionization energy that you identified in Question 9.

As doms ach smaller, Ho nucleas ?ofco_ 3 Acasﬁq Ths mauns
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I'l. Atoms with loosely held electrons are usually classified as metals. They will exhibit high con-
ductivity, ductility, and malleability because of their atomic structure. Would you expect metals

to have high ionization energies or low ionization energies? Explain your answer in one to two
complete sentences.
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HWones's Gwmgs
Read This!

Electronegativity is a measure of the ability of an aton’s nucleus to attract electrons from a different atom
within a covalent bond. A higher clectronegativity value correlates to a stronger pull on the electrons in a
bond. This value is only theoretical. It cannot be directly measured in the lab.

12. Using the definition stated in the Read This! box above, select the best visual representation for
electronegativity. Explain your reasoning.
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13. Locate the electronegativity values in Model 1.
a. What is the trend in electronegativity going down a group in Model 1?

E leckone c\}wt{vy Adecreases

6. Explain the existence of the trend described in part  in terms of atomic structure and
Coulombic attraction.

As abms eF (wgar/ W nucless Qc/‘CQ is egke!

¢. What is the trend in electronegativity going across a period in Model 1?

E\Qg\-«oneio\h'w‘#:q INcrlases

d. Explain the existence of the trend described in part ¢ in terms of atomic structure and
Coulombic attraction.

A§ odoms 5@\— 5!\%%1) ﬂuc\ea .Qooca (nccases |

"~ %14. The two diagrams below can summarize each of the three trends discussed in this activity. Write
“atomic radius,” “ionization energy,” and “electronegativity” under the appropriate diagram.
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