Physical Science Chapter 18 Study Guide

· Know that elements all react based on their valance electrons.

· All elements want to have a full outer energy/electron shell (remember that is the octet rule).

· Octet rule simply states that all elements want to have a full outer energy shell and that means  8 valence electrons for most elements, with the first six accepting 2 making a full shell

· Remember the very first energy shell can only have 2 electrons; therefore elements 1-6 will lose electrons to drop down an energy level so that it will be full (element #6 can actually lose 4 or share 4 electrons)

· Remember that elements can only share as many valence electrons as they have; that means that only elements with 4 or more valence electrons can share and 3 or less will have to lose.  5 or more will gain or share.

· Remember that 1A (alkali metals) and 7A (halogens) will be the most reactive because they are the closest to having the 8 (or full valence electrons)

· Fluorine is the most reactive of all elements

· The noble gasses or 8A will be pretty much non-reactive because they have 8

· Electron affinity is the measure of how well an un-bonded atom attracts and holds electrons; so if there electron affinity is high that atom will take away or share the electrons from other atoms
· Again the halogens will have the highest electron affinities (ability to draw electrons unto itself) resulting in the taking or sharing of electrons  (nonmetals have higher electron affinities)

· Alkali metals will have the lowest electron affinities because they are giving electrons up (actually all metals will have lower electron affinities because they tend to give up their electrons to achieve a full valence shell)

· Electron negativity is the ability of a bonded atom to draw and hold electrons unto itself.  


· Electron negativities vary with atomic number but the general rules follow:

· Metals will have a low electron negativity because they have larger radii and they have fewer electrons and will give those few electrons up

· Nonmetals will have a higher electron affinity because they are trying to bring more electrons into itself to get 8 valence electrons

· Also molecules or compounds that have a higher change in electron negativity (ΔEN) will tend to be ionic

· Which brings us to bonding, note the following information concerning bonds:

· Covalent bonds-are bonds where the valence electrons are shared

· BE ABLE TO IDENTIFY A COVALENT COMPOUND/MOLECULE

· BE ABLE TO DRAW A COVALENT BOND
[image: image1.png]




[image: image2.png]



· Remember that an element can only share as many valence electrons as it holds itself; therefore metals will not be involved.  

· Covalent bonds will occur between 2 or more nonmetals (remember they are closer to having the magic number (8!) and will not give any electrons up)

· Covalent bonds can be solids liquids or gases, but will most likely be liquids and gases with low melting points

· For that solid covalent compounds will generally have low melting points as well THERE ARE EXCEPTIONS

· Diamonds, quartz and graphite are exceptions

· Covalent compounds do not generally conduct heat nor electricity, and do not dissolve easily in water
· They have a low ΔEN

· Covalent molecules/compounds can be polar or non-polar

· Polar bonds/molecules/compounds will have an unequal sharing of electrons resulting in one atom with a + charge and one atom with a – charge (opposite charges)

· Remember the bigger element/the stronger element/the element with the higher electron negativity will get the electron (-s) most of the time; the opposite charges keep the atoms bonded together
· This results in the partially positive and partially negative (meaning the atom that has the electron most of the time is partially negative, negative when it has the electron (-s))

· Non-polar bonds/molecules/compounds will share electrons equally

· Remember all diatomic elements will be non polar because they will share the valence electrons equally
· DIATOMIC ELEMENTS: H, N, O, F, Cl, Br, and I

· These will be purely covalent bonds

· Ionic Bonds are formed when electrons are transferred from one element to another and that causes one atom to be positively charged and the other negative causing them to be stuck together because the attraction of opposite charges.

· BE ABLE TO IDENTIFY AN IONIC COMPOUND

· BE ABLE TO DRAW A IONIC BOND
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· Ionic bonds occur between nonmetals and metals.  This is because the metal will give up its electron (-s) to the nonmetal

· They have a high ΔEN, greater ΔENs mean a stronger ionic bond
· They are more likely to be solids at room temperature, are brittle crystalline structure
· Ionic  compounds tend to have higher melting points and generally the dissolve better in  water 
· This results in an extreme case of polarity- They are ALMOST ALWAYS polar

· One atom always gets the electron leaving it consistently negative and the other consistently positive

· BUT the electron is not completely transferred so there is no purely ionic bond

· Metallic bonds occur between metals only

· BE ABLE TO IDENTIFY A METALLIC COMPOUND

· They are solids at room temperature (with the exception of mercury)

· Metals conduct heat and electricity

· They have this “sea of electrons” which is the cause of their luster and uniquely strong crystalline structure

· Metals have a hexagonal close package (HCP) which is very efficient and results in tightly bonded molecules; this hard solids

· Metals are mixed to form alloys which allows softer metals to become stronger 

· See the last page to get some random info on gold (this info is simply to quell your curiosity, it is not required knowledge for the test
· The electrons are shared freely among all of the metal atoms involved

· They have low EN

· Metals have very high melting points (well at least most)

· They do not dissolve in water (that is metals in metallic bonds, in other word they are purely metal no non-metals involved)

· Also remember that there are other forces involved in bonding in order to keep the molecules together, they are not as strong as the aforementioned bonds but they are quite important in molecule/compound stability

· The other intermolecular forces include

· Dipole-dipole forces: forces that occur within polar molecules/compounds.

· The opposite charges of the + and – atoms forms an attraction that holds them together

· Hydrogen bonds: a special type of dipole-dipole force that occurs between H and either N, O or F
· This type of intermolecular force is the strongest of the intermolecular forces

· Note that this must occur in polar molecules/compounds

· London Dispersion forces: this occurs within all bonding situations.  

· These forces can occur with polar and non-polar compounds/bonds/molecules

· They are present in all molecules/compounds!

· The electrons are inconstant motion and because of this there are brief moments where there are charged particles


· The charges are constantly changing so these bonds form and break instantaneously and momentarily

· Therefore they are the weakest of all the intermolecular forces

· Crystal lattice is the 3 dimensional pattern of a solid structure

· The group of ions forming a single 3 dimensional unit that forms a crystalline structure is called a unit cell
· The formula unit of a compound is the simplest ratio of the elements in that compound for example NaCl (it is unlikely that you will ever see a NaCl compound with only 1 Na and 1 Cl, but because the ratio will always be 1:1 we write it as NaCl)
Information for your curiosity- NOT REQURIED 

Gold Alloys

Pure gold is really a soft metal and must be mixed with other metals (made into an alloy) to increase its durability/wear ability.  There are also colored gold, which are alloys that are just as "real" as their golden colored counterparts. 

Chances are the ring on your finger is marked 18K, 14K, or 10K to indicate how much pure gold is present in the mix. The K stands for karat, the system used to state how much pure gold is found in an item.

Gold Karat Markings

· 24K gold is pure gold.

· 18K gold contains 18 parts gold and 6 parts of another metal(s), making it 75% gold.

· 14K gold contains 14 parts gold and 10 parts of another metal(s), making it 58.3% gold.

· 12K gold contains 12 parts gold and 12 parts of another metal(s), making it 50% gold.

· 10K gold contains 10 parts gold and 14 parts another metal(s), making it 41.7% gold. 10K gold is the minimum karat designation that can still be called gold in the US.

Even 18K gold, with its 6 parts of another metal, gives jewelers the opportunity to play around with color.

White Gold Alloys

· Nickel can be mixed with gold to create a white (or gray) color; it can cause dermatitis in people who are sensitive to nickel.

· Palladium is another metal used to create white gold alloys. Related to platinum, it is more expensive than nickel, but is less likely to cause allergic reactions than nickel.

Rose & Pink Gold Alloys

· Copper is added to make gold-colored alloys, but additional copper creates pink and rose tones -- the more copper, the deeper the effect.

Green Gold Alloys

Greenish shades are created by adding silver to gold.
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