Jaeger You need to know Chapter 9.1 and 13 Polarity and Solutions CP Chemistry C

Name Period Date

Objectives:
o Use electronegativity values classify bonds as nonpolar, polar or ionic (Chapter 9.1)
e Describe intermolecular forces and the special properties of water (Chapter 13)

Electronegativity (EN) (

is the tendency of an atom to attract the electrons inside a chemical bond
(when it is chemically combined with atoms of another element). Noble
gases have no electronegativity values assigned, because they don’t form
bonds. Starting with Fluorine (with EN = 4.0 the highest tendency to

Li Be B c N L] F
attract electrons when chemically bonded to another atom) the EN 10 | 15 | 20 | 25 | a0 | 35 | 40
decreases in the periodic table from top to bottom and right to left (Cesium | 5 | ¥ | % | 55 | 20 | 25 | 20
0.7 lowest). Metals with lower EN are more reactive S A T I R R I

Electronegativity is used to predict the type of bonding formed. When F % % | = | ®» | = | 1
and Cs combine, Cs loses the electron “tug-of-war” and forms a positive '
ion, and F becomes a negative ion = ionic bond. If the electronegativity | o7 | os | 18 | 19 | 18 |
difference (AEN) between the two combining atoms is small the bond will

be covalent.

AEN  small (0 - 0.5) medium (0.5 - ...) large
nonpolar covalent polar covalent ionic (metal+ nonmetal)
Polar Bonds and Molecules (differentiate between polar bond and polar molecule!!!!)

When covalent bonds join identical atoms, the bonding electrons are shared 5+ B— i
equally and the bond is nonpolar. When the atoms in a bond have different H—C H—Cl
electronegativities, the bonding electrons are shared unequally and the

bond is polar. A dipole is created similar to a magnet with a slightly 5_(';_ /' 0 '\
positive and negative end, indicated by &+ and - (delta) or an arrow 7N or H/ \H

pointing from + towards — (towards the higher EN).

In a polar molecule one end is slightly positive and one end slightly
negative (e.g. HCI, H,O). CO, is a nonpolar molecule even though it has 0=C=0 ..

two polar bonds, because they lie along the same axis in opposite direction Dipoles cancel here

and cancel each other out. e ’
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Intermolecular forces are weak attractions between molecules (also called

van der Waals forces and include dispersion forces, dipole interactions, and ;. %
hydrogen bonds), and determine in part whether a covalent compound will a 3 a

be a solid, liquid, or gas. Liquids form drops because of intermolecular

8
attractions. ul BY ) B )

Hydrogen bonds are attractive forces in Hydi‘oél'eill, bonds for §
which hydrogen, covalently bonded to a example between water —, Wy o H-N_ N M
very electronegative atom,_is also weakly molecules and in DNA =" wd e ol j:
bonded to an unshared electron pair of \’N_<" o %
another electronegative atom like oxygen. ' 0 X ‘ ; ‘ ST
Hydrogen bonds are strong relative to o L i 4

other dipole interactions (e.g. between j & v 5 St
water molecules, in DNA, or dissolving “ .. ' ‘ ‘ " y <, H“ :WT
sugar in water). = .Y : ¥ % ...N?“"‘ \
One reason covalent compounds cover ‘ p ‘\Hydrogen ——

such a wide range of physical properties is “ ' bonds B oW w—-—

due to different degrees of intermolecular
attractions.
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Water and Solutions (from Chapter 13) 5 H)gsg:ﬂ 5

¢ Polarity and hydrogen bonds are responsible for many of the unusual physical
properties of water.

¢ Water has very strong intermolecular forces called hydrogen bonds an interaction
between the hydrogen atoms (6+) and free electron pairs of the oxygen atoms (3-).

¢ Water has a high boiling point for its small molecular size.

¢ On ecarth, water exists primarily a liquid, but also as solid and gas.

¢ Density: Most substances are more dense as solids than as liquids, but water is an
important exception (anomaly of water). Water has its highest density (“heaviest”) at Covalent
4°C. Ice is less dense than water, thus floats on lakes and ponds, helping fish to survive bonds
the winter. On the other hand pipes and bottles break when water inside expands when '
turning into ice. Rocks also erode faster (crumble) when trapped water freezes.

¢ Drops of water are formed because of surface tension, which is a force needed to
overcome intermolecular attractions and break through the surface of a liquid or spread
the liquid out.

¢ Capillarity (or capillary action) is the rising of a liquid in a narrow tube. It results
from the competition between the Interparticle attractive forces between the molecules
of the liquid and the attractive forces between the liquid and the tube. Water forms a
concave meniscus in glass tubes because it is attracted to the SiO, molecules in glass.
Mercury on the other hand forms a convex (high-centered) meniscus because it does
not.

¢ Water has a very high specific heat. (Specific heat is the amount of heat needed to
raise the temperature of 1g of a substance by 1°C.) A lot of energy is needed to heat up
water (endothermic), and cooling down water releases a lot of energy (exothermic).
This affect’s the earth’s climate, e.g. ocean climate: summers are less hot and winters
are less cold in areas close to the ocean or big lakes.

¢ During vaporization (change from liquid to gas) the attractive intermolecular forces JE—

have to be overcome, which cost a lot of energy (energy of vaporization). When sweat TTW"MM“

evaporates on your skin the evaporating water removes heat from your body, thus Py b@ ©

cooling you down (endothermic). Condensation releases energy (exothermic). “Q° » & Ol

¢ Water is a great solvent for polar molecular and ionic compounds, thus rarely pure. b 0;3- < Hydraed

¢ Jonic compounds (like NaCl) dissociate in water, meaning the cations and anions | wi 44—&) €

are separated and hydrated (surrounded by water molecules through dipole interaction. © ﬁ/ 6 99
a0

Solution: Homogeneous mixture (example salt water)

Solute: Dissolved particles in a solution (example salt)

Solvent: The dissolving medium in a solution (example water)

Concentration of a solution is a measure of the amount of solute that is dissolved in a given quantity of solvent.
Dilute solutions contain only a low concentration, while concentrated solutions contains a high concentration of
solute. Saturated solutions contain the maximum amount of solute in a given solvent at a given temperature and
pressure.

Like dissolves like. Polar solvents, such as water, tend to dissolve polar and ionic compounds (solutes), but not
nonpolar ones. Interparticle forces between solvent and solute strongly influence solution formation.
Hydrogen bonding plays an important role in the dissolving of many covalent compounds, such as sugar, in water.

Temperature affects solubility. Generally, solubility of solids increases with increasing temperature.

Molarity is a measure of concentration in chemistry: How much solute is dissolved in 1L of solution. Another
way to express concentration is in percent (percent by volume or percent by mass).



