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By end of this unit | can...

A.1 Distinguish between atoms, molecules, and compounds at the particle
level.

A.2 Create and/or evaluate models of pure substances.
B.1 Create and/or evaluate models of mixtures.

B.2 Interpret the results of an experiment involving the separation of a
mixture.

C.1 Relate the total and partial pressure of a gas mixture to the number of
particles and their proportions.

D.1 Create and/or evaluate a claim about the types of forces that are overcome
during the melting, boiling, and/or dissolving of substances.
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The Subatomic Particles

?'All’ elements contain the same three particles:

Proton (p*) 1 1

Electron (e’) -1 1/1900

Neutron (n°) O 1




Navigating the Periodic Table

® Rows (<) are called periods (7 total).
® Columns (]) are called families or groups.
® Electrons tell us when to start a new period.
® Elements are given a one or two letter symbol.
* Ex: Li, He, Ne, C, V, W, Ti.
® Most of the time the name and symbol are the same

® Liis Lithium, O is Oxygen



Trivial: Names that do not follow set rules

Antimony Sb Stibium Arabic/Egyptian: Eye Paint

Copper Cu Cuprum Latin: From Cyprus

Gold Au Aurum Latin: Glowing Dawn

Iron Fe Ferrum Latin: Holy/Strong Metal (Sword)

Lead Pb Plumbum Latin: Soft Metals

Mercury Hg Hydrargyros Greek: Liquid Silver

Potassium K Kalium Arabic: Plant Ashes

Silver Ag Argentum Indo-European: White, Shining, Money
Sodium Na Natrium Arabic/Egyptian: Soda

Tin Sn Stannum Indo-European: Dripping

Tungsten "'} Wolfram German: Wolf froth (Tin stealer)



Protons

® Elements are assigned an Atomic Number (Z) according to
the number of protons in their nucleus.

® Example: All Hydrogen atoms (H) have only 1 p*.
® Example: All Carbon atoms (C) have only 6 p*.

® Elements are placed on the periodic table according to
ascending proton number.

° Example: Helium (He) has 2 p* so it Is the second element to
appear on the periodic table.



Families/Groups

® Columns share similar properties, and most are given a trivial name.

1: Alkali Metals

2: Alkaline Earth Metals 6: Chalcogens

7: Halogens

8: Noble Gasses

3: Boron

5: Pnictogen

4: Carbon
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Out of Place

® Most of the columns in the middle don’t have family names.

® Due to spacing some elements have been moved from their middle
spot to the bottom.
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General Trends

Elements have three main groups: Metal, Metalloids, and Nonmetals.
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Compounds

® Atoms combine on the atomic level to form compounds. In Nature:
® Maetals can be separated easily and found in pure form.
®* Non-metals are found compounded, with themselves or another element.
® Only the heaviest Nobel Gasses form compounds (very rarely).

® Compounds and atoms are both single particles.

® One particle of water (H,0) contains three atoms (2 Hydrogen, 1 Oxygen).
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Revisiting IMF (Weak to Strong)

- ® London Dispersion: Attraction between all atoms because of moving e-.
f ® Increases with more electrons or greater surface area contact.

] ® F,isagas whilel, is aliquid. Geckos and Insects use London Dispersion to climb walls.

* Dipole: Polar molecules create partially charged positive/negative ends.
ﬂ/ ~* Opposite’s Attract.

Slightly
negative

Slightly _
Slightly positive: Sllgh:!y
positive Water Hydrogen fluoride Hegane




Revisiting IMF (Weak to Strong)

® Hydrogen Bonds: Hydrogen bonded with Nitrogen, Oxygen, Fluorine.
® Responsible for waters high surface tension and DNA's ability to hold together.

® lon-Dipole: Positive and negative ions, fully charged ends.

® Salt (NaCl) disassociate in water. Sodium attracts the Oxygen side of water.

240 pm
84 kJ




IMF: What Does This Mean?

® The stronger the Intermolecular Force the higher the boiling point.

® Water (Dipole) has a lower boiling point than Sodium Chloride (lonic)

® Molecular Weight can also play a part in boiling point if the molecules are
similar.

® Methanol (CH,0H) and Butanol (C,H,OH) have similar structures. Since methanol is
smaller it has less London dispersion force and a lower boiling point.

\ ) » ) ) y ) )
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Methanol Ethanol Butanol
Boiling point: 64.7 °C Boiling point: 78.4 °C Boiling point: 117.7 °C



Making lons: Electrons

® On the periodic table or unless specifically told, protons equal
electrons.

® lon: when an element’s p*= e-.

® Anion is considered electrically charged.
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lonic Example: Is Al with 16 e an ion?

® Al always has 13 p+.

®Solve by subtracting the number of e- from p*.
13 —-16 = -3 there is a charge

®If charge<o it is called an Anion.

*If charge>o it would be called a Cation.

°If e = p* then it would not be an lon (Neutral).



Neutral lons

® On the Periodic Table elements have equal number of
protons and electrons.

® Elements will try to add/remove electrons to
complete their outer energy level (get to the end of a
period). (3. o @

® Metals will lose to become +

° Non-metals will gain to become -



lons: Written

® To write an lon two pieces of information are needed:
P
® The element’s symbol

® The charge (both mag and then a + or -)

® Write the element and then the charge in the upper
right-hand corner.

® For 1+ or 1-: you may drop the ‘1’
® Examples: A3+, Li*, Mg?*, Cl-, O~



Write Symbolically

® Uranium of charge +3.
® Oxygen with 10 electrons.
®Iron with 29 electrons.

® The most common form of element qg.
® Hint: What would it take to get to end of its period.



Metals

® Metals have a few (1-4) extra electrons in their outer layer.

® These are held loosely and free to travel to any other metal atom.

® This causes metal atoms to be more positive.

® These positive charged metals are attracted to the electrons and bond together.
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