General Chemistry

O







_________________________________________________________________________________ @

FIVE TYPES OF CHEMICAL REACTIONS




» Combustion

Degp @ ®®
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GHg + 50, 3CO, + 4H,0 + Heat
—— and
Propane Oxygen Carbon  Water light What wou!d. the
gas dioxide decon.lpos1t10n
equation for
@ Synthesis / water be?

Decomposition 2 H 5 + 0 Z2H 20



» Single Replacement

Zn + 2HCI

» Double Replacement
AgNOD; + NaCl

»7ZnCl, + H,

> AgCl + NaNO;




Special Kinds of Chemical Reactions
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Oxidation Reduction
Reaction

Acid-Base Reactions

This hydrogen atom will This proton will form
a eovalent bond with

o to ammonia molecule as a proton P
I‘~ ine the | air of elect b the lone pairs of electrons
eaving the lone pair of electron to the on the Ammonia ion

&0 8 a

Conjugate acid-base pair
[ |

HNO, + NI |:> NHe +  NOy
| |

Conjugate acid-base pair

Oxidizing
agent Nitric Acid Ammonia
will give a proton to will act as 4 base Ammonium ion  Nitrate ion
the base "ammonia™ by accepting the Conjugate Acid  Conjugate base
proton from the acid  of the base of the Acid




Ketchup + Baking Soda =




Glenn

States of Matter Research

Center

Where could you find

a compound in all

three states of matter <

at the same time? / / AL
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Phase Diagrams

critical
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The large drawing
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What does dry ice do?




Polar vs. Non-Polar Molecules

Hydrogen Hydrogen
Electrons from hydrogen

(a) Electron shells in a (b) Distribution of partial
water molecule charges in a water

molecule Boron Trifluoride




Will salt dissolve in water?
Will sugar dissolve in water?
Will o1l and water mix?

Will alcohol and water mix?

Will Styrofoam dissolve in
water?



Intra- vs. Intermolecular Forces
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Intramolecular forces Intermolecular forces

» Made up of ionic and » Made up of London
covalent bonds. dispersion forces,

» In-between atoms of an dipole-dipole forces,
individual molecule. and Hydrogen bonds.

» Mostly determines » In-between molecules
chemical properties of » Mostly determines
molecule. physical properties of

molecule.




nucleus

' What causes this
unsymmetrical

electrons e Y er o
distribution?

symmetrical unsymmetrical
distribution distribution
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Dipole-Dipole Forces

Dipole Attraction

Polar Covalent Bond




Hydrogen Bonding

What forces hold
together water
molecules and what
forces hold
Electro- together oil?
negative
atoms
Hydrogen
bond
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Hydrogen
E Bonds




Carbon dioxide, bp = -57 °C

O0=C=0

116.3 pm
Water, bp = 100 °C
H o Ho
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AH = Enthalpy =
Products  heat absorbed or

released by the
reaction

Energy

AH

Reactants

Reaction Coordinate



Endothermic vs. Exothermic
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Endothermic Reactions Exothermic Reactions

Breaking chemical bonds
releases energy, and
making them stores it.

Energy
Reactants
Ea
Energy Products
Products Reaction Coordinate
AH
—t Is COMBUSTION an endo
or exothermic reaction?

Reaction Coordinate







