Honors Bonding

Mrs. Paul

Chemistry

1. Chemical Bond:  a link between atoms that is a result of mutual attraction of their nuclei for e-.
2. Electron Dot Configuration:  depicts element with valence e- (e- involved in bonding)
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3. Electron Configuration for Ions:
Cations  + (lose)

Anions   - (gain)    

Neutral:  Ca  1s2  2s2 2p6 3s2 3p6 4s2   [image: image2.png]Cas




Cations:  1s2  2s2 2p6 3s2 3p6                  Ca2+
           Neutral            1s2 2s2 2p3    [image: image3.png]e
‘u.




           Anions:                                                                        3-
N-3  1s2  2s2 2p6  [image: image4.png]



	4. Types of Bonds:       Ionic 
	Covalent
	Covalent
	Covalent

	Ionic (EN difference greater than 1.7)
	Polar Covalent

(EN difference between 

.41 ( 1.67)
	Non-polar Covalent

(EN difference between 

0 ( .40)
	Coordinate Covalent

	*An electrical attraction between 
oppositely charged atoms.  *Normally 
atoms are neutral, but prefer stability
 more, so they will sometimes lose or 
gain electrons to achieve stability.  
This changes atoms into either 
CATIONS or ANIONS.
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*Lattice structure is formed from the repeating pattern of atoms.  
	*Shares one or more pairs of electrons unequally
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HCl (look at the EN of H as it compares to Cl)
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	· Shared bonding electrons are
 evenly distributed
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	· When the central atom provides both of the shared electrons in one bonding position.  Ex NH4 and SO2
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	*Metallic atoms tend to form with Non metallic atoms
	* The less electronegative atom will have a slight + charge
	*Bond dipole moments are zero.
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5. Electro negativity:  The power of an atom in a molecule to attract electrons to itself. Trend increases as you move from left to right, decreases down a family.  Atoms bonding to form covalent bonds usually will have EN  differences between 0-1.7 and atoms forming ionic bonds will have EN difference greater than 1.7. (HAVE YOU PASTED THE EN CHART TO THE BACK OF OUR PERIODIC TAB
Covalent:  Bond resulting from a sharing of an e-                Ionic:  Bond resulting from the gain or loss of e-.
   Nonpolar ( 0-0 .3)



       Polar (0.3-1.7)______________________Ionic_(1.7-4


Equal sharing



                  Unequal sharing

                             Gain or Loss
H
H



            
H+
Cl-
(nonpolar)
                                            more e-, more dense                                                 Na +        Cl-
  6.  Bond energy:  the energy required to break a bond and form separate neutral atoms.  Units are in kJ/mol.  This can vary because of the bond lengths between atoms.  (see teacher demo) the more bonds between the same atoms the shorter the distance between atoms the stronger the bond, the more energy required to separate.  
Ex.      Single bonds---longest---easiest to break                                             C--------C


Double bonds---shorter—a little harder to break                                   C      C


Triple bonds---shortest---the hardest and most energy to break              C  C
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Graph the relationship between bond length and bond energy
8.  Lewis Dot Structures:  Used to represent bond between elements, valences e- determine bonding, these e- are shown in the Lewis Dot Structure

A. Dots
H  +  Cl  

[image: image15]
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B. Structural Formula (Dash indicates the sharing of 2 electrons at this bonding location)
	1.Single bond-share one pair CCl4      
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	2.Double bond-share two pairs (C2H4)
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	3.Triple bonds-share 3 pairs (N2  , C2 H2)
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	4.  Resonance:  A structure than cannot be represented with one Lewis Dot Structure drawing        

Oxygen:
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9.  Polyatomic Ions:  A charged group of covalently bonded atoms = charge is a result from an excess or shortage of e-.

(C2-8H3+3O2-4)-1      (As+5O4-8)-3     (N-3H4+4)+1       (B+3O3-6)-3      (C+4O3-6)-2         (S+6O4-8)-2
10.  Bonding Properties
a. Bonding determines geometry which determines many properties of molecules. 

 b. E- are always in motion therefore bonds and shape are approximate.
 c. Shapes require knowing the location of e- to predict its shape
	Type of bond
	Structure / Shape
	State
	Forces between molecules
	Melting and Boiling Points
	Solubility in water
	Conducts electricity
	Examples

	Covalent
	Molecular


	Liquid / gas
	Weak
	Low (exceptions:

BN-3000C

SiC-2700C

C-3550C
	Insoluble except for Acids, Sugar, NH3
	No (most cases)
	H2O, HCl, CCl4

	Ionic
	Lattice
	Solid


	Strong
	High
	Soluble (see solubility rules)
	Molten and when dissolved in water
	NaCl
CaF2
AlP


11.   VSEPR Theory
Valence   Shell   Electron   Pair   Repulsion

A. e- in the same valence level will repel each other causing them to be far apart as possible.

B. Bond positions are based upon how many e- pairs surround the central atom.

VSEPR Theory Steps to Finding Shape:

1.  Add up total valence e-  .
2. Find central atom and connect others with “lines” (--- represents 2e-)  

3.  Place non-bonding e- around exterior elements (Remember that H has only 2) 

4.  Check octet rule to determine if single/db/triple bonds are necessary.    

5.   Look at the chart to determine shape.
C. “Predicting Bonds at a Glance”
	Atoms around central Atom
	Number of Lone Pr.
	Shape

	4
	0
	Tetrahedral

	3
	1
	Trigonal pyramidal

	2
	2
	Bent

	2
	0
	Linear

	3
	0
	Trigonal planar

	2
	1
	Bent


12.  Types:

	Molecular Shape
	Name of Shape
	Type of Mol.
	Lone Pair
	Bond Angle
	Ex.
	Lewis Dot

	


	Linear
	AB2
	0
	1800
	CO2
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	Trigonal Planar
	AB3
	0
	1200
	CO3-2
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	Tetrahedral
	AB4
	0
	109.50
	CH4
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	Bent or angular
	AB2E
	1


	
	H2O
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	Trigonal Pyramidal
	AB3E
	1
	107.30
	NH3
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13.  Intermolecular Forces:  Forces between molecules  vs   Intramolecular Forces:  forces of attraction within a [image: image31.png]O
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molecule Intermolecular Forces:  (determine many of the properties seen in various substances)Types of intermolecular forces in table below…..
	a. Strong ionic attraction
Recall lattice energy and its relations to properties of solid. The more ionic, the higher the lattice energy. Examine the following list and see if you can explain the observed values by way of ionic attraction:
LiF, 1036; LiI, 737; KF, 821; MgF2, 2957 kJ/mol. 
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	b.Hydrogen Bonding:  inter  vs intra  -molecular  “bonds” that occur when H atoms are attracted to highly EN atoms of the other molecule. Certain substances such as H2O, HF, NH3 form hydrogen bonds, and the formation of which affects properties (mp, bp, solubility) of substance. Other compounds containing OH and NH2 groups also form hydrogen bonds. Molecules of many organic compounds such as alcohols, acids, amines, and aminoacids contain these groups, and thus hydrogen bonding plays a important role in biological science
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water and water       ammonia and water (NH3 and H20)

	c. dipole-dipole forces:  forces that occur between polar molecules due to an even distribution of charge. Usually occurs when there are short distances between molecules.  The direction of the dipole is from the positive pole to the negative pole.
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	helium
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-269°C
neon
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-246°C
argon
[image: image38.png]



-186°C
krypton
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-152°C
xenon
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-108°C
radon
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-62°C
d.   Weak London dispersion forces or van der Waal's force These forces always operate in any substance. The force arises from induced dipole and the interaction is weaker than the dipole-dipole interaction. In general, the heavier the molecule, the stronger the van der Waal's force of interaction. For example, the boiling points of inert gases increase as their atomic masses increases due to stronger London dispersion interactions. the size of the attraction varies considerably with the size of the molecule and its shape  

EX:  The boiling points of the noble gases are
The reason that the boiling points increase as you go down the group is that the number of electrons increases, and so also does the radius of the atom. The more electrons you have, and the more distance over which they can move, the bigger the possible temporary dipoles and therefore the bigger the dispersion forces.
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	e.  Metallic bonding:

Metals: -left of stairs/easily give up e-/ conduct electricity/infers mobility of e-/orbitals S and D in process of filing

Metallic Bonding:  Chemical bond resulting from the attraction between  +  ions and the surrounding mobile (moving e- referred to as “sea” gives characteristics:
Malleable:  - changes shape easily because free to move without breaking bonds
Lustrous:  e- occupy a wide range of levels allowing absorption and reflection of different wavelengths of light, gives shiny appearance
Conducts heat and Electricity easily
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Cut out this chart and paste to the back of your blue Periodic TABLE
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NON-polar Covalent Bond





Polar Covalent Bond





Ionic Bond
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