
MOLECULAR POLARITY PHET LAB

When is a molecule polar? Change the electronegativity of atoms in a molecule to see how it affects polarity. See how
the molecule behaves in an electric field.

Chloromethane, CH3Cl, is another example of a polar molecule. For one bond, the bond dipole moment is
determined by the difference in electronegativity between the two atoms. Due to resonance, all three Câ€”O
bonds are identical. There is an even distribution of electrons. The VSEPR model assumes that electron pairs
in the valence shell of a central atom will adopt an arrangement that minimizes repulsions between these
electron pairs by maximizing the distance between them. The molecular structures are identical to the
electron-pair geometries when there are no lone pairs present first column. There are two molecular structures
with lone pairs that are exceptions to this rule. The basic electron-pair geometries predicted by VSEPR theory
maximize the space around any region of electron density bonds or lone pairs. VSEPR theory predicts these
distortions by establishing an order of repulsions and an order of the amount of space occupied by different
kinds of electron pairs. Many molecules that have identical bonds and lone pairs on the central atoms have
bond dipoles that do not cancel. Thus, the electron-pair geometry is tetrahedral and the molecular structure is
bent with an angle slightly less than  The stable structure is the one that puts the lone pairs in equatorial
locations, giving a T-shaped molecular structure. With two bonds and no lone pairs of electrons on the central
atom, the bonds are as far apart as possible, and the electrostatic repulsion between these regions of high
electron density is reduced to a minimum when they are on opposite sides of the central atom. Properties of
Polar Molecules Polar molecules tend to align when placed in an electric field with the positive end of the
molecule oriented toward the negative plate and the negative end toward the positive plate Figure  For HF,
there is a larger dipole moment because there is a larger difference in electronegativity. For example, the
methane molecule, CH4, which is the major component of natural gas, has four bonding pairs of electrons
around the central carbon atom; the electron-pair geometry is tetrahedral, as is the molecular structure Figure
4. Turning on the Electric Field will show whether the molecule moves when exposed to a field, similar to
Figure  A hydrogen atom is at the positive end and a nitrogen or sulfur atom is at the negative end of the polar
bonds in these molecules: To summarize, to be polar, a molecule must: Contain at least one polar covalent
bond. Identify the electron-pair geometry based on the number of regions of electron density: linear, trigonal
planar, tetrahedral, trigonal bipyramidal, or octahedral Figure 6, first column. This is the situation in CO2
Figure  To minimize lone pair repulsions, the lone pair occupies one of the equatorial positions. Examples
include H2S and NH3. Figure 8 shows the electron-pair geometry and molecular structure of BCl3 are both
trigonal planar. The two solutions above represent how unevenly the electrons are shared in the bond. Figure
3. When a central atom has two lone electron pairs and four bonding regions, we have an octahedral
electron-pair geometry. Count the number of regions of electron density lone pairs and bonds around the
central atom. We can use an electrically charged object to attract polar molecules, but nonpolar molecules are
not attracted.


