Chapter 6 CHEMICAL PERIODICITY

Effective nudear charge -

Shidding -

GENERALIZATIONS about atomic behavior & properties

(1) Atomic radii (3z€)

Across a period, from |eft to right

Down a group, from top to bottom

(2) lonization Energy (IE) - the minimum amount of energy required to remove outermost
electron(s) from an atom

A > A" +e  I1dionizationenagy
A" > A* + e  2ndionization energy
Across aperiod, from left to right

Down a group, from top to bottom

(3) Electron Affinity (EA) - energy absorbed when an atom gains an eectron

A + e 2> A Energy released - exothermic, negative number.
Mogt negative refers to eement most likely togainane-.

Across aperiod, from left to right

Down a group, from top to bottom



(4) lonic Redii (5z€)

for aoms of SAME CHARGE, trend is exactly the same as atomic radii

cations are SMALLER than neutra atom: Na Na

anions are LARGER than neutrd atom: F F
Cs F

increasing + charge: crt cr?* cr¥*

*(5) Electronegativity * (EN) - the relative tendency of an atom to attract electronsto itsdf when
chemicaly combined with another atom ("pull™)

ex. NaCl, Na & CI ions dectron istransferred from Nato Cl
meta/nonmetal

ex. SO3 covalent bonds
nonmetal/nonmetal
electron pair sharing electron is shared unequally between

Sand O
Across aperiod, from left to right
Down a group, from top to bottom

How to memorize



Dr. Heising’'s method for Lewis Dot Structures

Note: These rules will not work if

a) hydrogen ispresent in the molecule, as H does not obey the octet rule
b) the molecule has mor e than one central atom

If the molecule fdls into one or both of these categories, flip over for some aternate ways to get
the Lewis structure.

1. Add up the vaence dectrons. Remember the charge (subtract for +, add for -).

. Divide by eight. The integer is the number of sgma (s) bonds around the centra atom. The
remainder (if any) isthe number of dectrons around the central atom.

. Arrange the atoms with the least eectronegative aiom at the center. Symmetric is often (but
not always) correct.

. Draw the sgma &) bonds. Should be equa to the integer in step 2, and every atom should
have one bond to the centra atom by the time you are finished.

. Put the remainder dectrons as lone pars on the centra atom. If there are an odd number of

electrons (infrequent but not impossible), just put the odd one by itsdlf.

. Does the centrd atom have 8 dectrons around it? Include dectrons in bonds and €ectrons in

lone pairs in the count. If it has less than 8, make additiond bonds, caled pi (o) bonds, with
the surrounding atoms to complete the octet. More than 8 eectrons is OK for atoms in row 3
or higher of Periodic Table.

. Fll the octets of the surrounding atoms using ectron pairs.

. Check yoursdf. Count the tota # of eectrons in bonds and lone pairs in the entire molecule.
It should match the value you found in step 1.

. Cdculate the formd charge on the centrd atom Choose the resonance structure with the

leest forma charges as your best answer. If centra atom is in row 3 or higher, you may
expand the octet with additiond p bonds to minimize the forma charge.



The method must be modified if

a) Hydrogen is present.

To which atom is the hydrogen connected? Often H is bonded to the atom next to it
in the chemicd formula Ex.

0 CHCIs has one H bonded to C, the central atom

0 HCOH has one H bonded to C (central atom) and one H bonded to O.

0 Internary oxoacids, (H2SO4, H3PO4, HNOs, €tc.) H is bonded to O.

Subgtitute a minus charge in the formula for every H present. For example, CHCk -
CCls’, H3CCN > CCN*, HCO;H > CO,*

Follow the rules. After step 8, subgtitute a Sgma bond to an H atom for one lone pair
(each) on the appropriate atom. Avoid putting H on O atomsthat form p bonds.

b) thestructure hasmorethan one‘central’ atom.

If the extra atom not bonded to the centrd atom is just hydrogen (Ex., HSO4, H3PO4,
etc.), follow the directions in method a).

Diatomic molecules (ex. N2, Oz, Cly). Follow the book, or treat BOTH as centra
atoms. Complete octet with p bonds.

Otherwise (organic molecules, P,O7*), follow the method in the book, or do the
fallowing:

0 Do dgeps 1, 3, and 4. As there is more than one central atom, arrange the
aomsin the most symmetric manner possible.

0 Subtract bonding eectrons (step 4) from vaence dectrons (step 1). Didtribute
remander over the peripherd aoms until the octet rule is fulfilled for al
atoms (except H, of course).

=  Somel€ft over — put aslone pairs on central atoms
= Not enough — go back and turn some of the lone pairsinto p bonds.
0 Do steps8and9.
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Deteemine  Low:'s Structures Soe the go/lowwé exam'ofes;
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