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Related to Objective 5: A study of electronegativity, bond polarity, and molecular
polarity. ~
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In this atomic-level simulation, you will investigate how atoms' electronegativity

value affects the bonds they produce. When two atoms bond, a pair of electrons is

shared between atoms. Electronegativity is a measure of a single atom'’s ability to Miolecule Polarily

hoard electrons shared in that bond. In this lab you will work diligently, at your own

pace, to answer a number of questions. To begin, from what you've already learned about the protons and

electrons in an atom, what would cause an atom to have a high electronegativity valhue?
when an afona has ynore valence e, €8 will be h\ﬁ&w‘
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Why might an atom have a low electronegativity value? #iBond Dipale 34

whhen an adona has fevwoev valence €7, EN will be fopgey | ¥/Bond Chameter

Procedure-[ Two Atoms Fé Surface
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% Turn on (check) all view options. -~ Electrostaic Palential

& Take your time and investigate how the binary compound's bond behaves when the
atom's electronegativity and orientation are changed. Do not rush through this step.
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Describe the bond formed between two atoms with similar, low electronegativities. oon . off

more Covadent

Describe the bond formed between two atoms with similar, high electronegativities.

Mmore Couvaleat

Describe the bond formed between two atoms with very different electronegativities.
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Describe (in your own words) what is meant by partial charges, §- and 8+. not (ow&%f}ﬁf"%?\l,j t or —
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What happens when the electric field is applied to a very polar molecule? mplecule (ﬂ%@m@ 4’0 ma%we%m
Why do you think this is? ?@Y%‘ﬁﬁﬁ — 1S odracted fo e + ond yice \evsa Q{gicﬁ
What is electron density? \how ¢lose the € ove U\J{i@i%ﬁ | hD (e 4’0 el othrer

How does the density around a partial positive compare to the density of a partial negative?
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What would bring about a higher electron density around an atom? UV\{C{OU&}MQ End \/ﬁfi}ﬁiﬁ




A bond is characterized as ionic or covalent by comparing the differences between two atoms' electronegativities.
Describe an ionic bond in terms of the atoms' electronegativity values. larﬁe endif Llor 7

Describe a covalent bond in terms of the atoms' electronegativity values. Siatler_EN (ﬁa% 0-1{.]3

Additionally, we further separate covalent bonds into polar covalent and noenpolar covalent. What would have to
be the case for a bond to be nonpolar covalent? NeX A Stovila e ov vdent cal EN yalueg
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N T8 AROMS N |n this simulation, realize that in addition to changing View
the electronegativities, you may also move individual atoms by dragging (¥ Bond Dipcips -
them with the mouse. Here, in addition to bond polarity {represented by i tolecular Dipoln S

the bond dipole), the entire molecule may be polar (represented by the molecular - Partial Charges

dipole). It is this molecular dipole that determines the polarity of the molecule and
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how it interacts with other molecules and its environment. For instance, molecules son - off

with high molecular dipoles tend to have high intermolecular forces. (Why?)
BTW: The molecular dipole is found using vector addition, adding the bond dipoles together; think a tug-of-war.

% Take some time and adjust each of the atom's locations and electronegativity values several times. Observe
how the bond dipoles {between A-B and B-C) add to produce a molecular dipole.

How might a molecule with two strong bond dipoles have no molecular dipole at all? bands Wwau he
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How might a molecule have a very strong molecular dipole. lar%e W Ay P\: , GSS‘D}W\?“&’W ut'&{
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"Like dissolves like" is a way to remember that molecules with similar molecular dipoles will tend to interact
favorably and mix. For instance, water (H,0) is a polar molecule. It will mix well {dissolve) polar molecules, such

as ammonia (NHj), a mixture often used in household cleaners. Both molecules possess strong molecular dlpoles.

A molecule such as methane (CH,) would not dissolve well into water, Why? weak m&gé‘ £e2 t?éfw' ] giﬁ;%ﬁ
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Before using the simulation, complete the table below {with a v} to predict which of the following should dissolve

into water. Create a Lewis-dot diagram (:0=C= O: ) for each to guide your thinking. (use a separate page)

Prediction (before using the simulation) (uE,
%
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<<Optional>> Next, use the simulation to determine with of the species should dissolve in water.

Hy | N, | O, [ F, | HF | H,0 | CO, | HCN | O; | NH, | BH, | BF, | CH,O [ CH, | CHyF [ CHAF, | CHyF [ CF, [ CHC,

v

Finally, what type of solvent would be required to dissolve nonpolar compounds?




