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Ashley

• From a small town in Wisconsin
• Interested in Physics and Math in high school, disliked Chemistry
• Started college as an engineering major (2005), switched to 

accounting (2007), then dropped out (2009)
• Went back to college in 2012 after 3 years as a waitress
• Became a Chemistry major after taking an organic mechanisms in 

Biology course
• 7+ years to get a Bachelors of Science 
• I wanted to continue learning so I decided to go to grad school



Review of Structure of an Atom
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If you change the number of protons 
in the nucleus, you change the type 
of element.



The Periodic Table



Electron

Neutron

Proton

You can change the number of 
electrons on an element to create an 
ION, or charged atom.

11 protons = Sodium

11 electrons à 10 electrons

Na+1



Bonds Between Atoms



Oscillating Reactions
● The Briggs–Rauscher reaction: This 

reaction is actually two reactions, one 
that produces the iodine ions, and one 
that uses up the iodine ions. 

● Because one reaction occurs quickly and 
one occurs slowly, but only at low 
concentrations, the color changes quite 
quickly. 

● The over-simplified equation for this 
reaction is:

IO3
− + 2 H2O2 + CH2(COOH)2 + H+ → ICH(COOH)2 + 2 O2 + 3 H2O



Redox Reactions

• Reactions that occur from transfer of electrons 
between two compounds
• Consists of 2 reactions
• Oxidation
• Reduction



Reduction and Oxidation

Oxidation Is Loss of 
Electrons

Reduction Is Gain of 
Electrons



OIL RIG

Oxidation Is Loss of 
Electrons

Reduction Is Gain of 
Electrons



Vanadium is a metal. As we change 
the number of electrons, vanadium 
changes color

V5+ (yellow) + e- à V4+ (blue) + e- à V3+ (green) + e- à V2+ (violet) + e-

Reduction: gain of electrons

Zinc gives up electrons (is oxidized), 
Vanadium gets reduced (gains electrons)



Structure of a circuit



Ohm’s Law

Current:  The flow of electrons through a wire

Voltage:  Pushing force on the electrons

Resistance:  Restricting the flow of electrons 
through a wire



Ohm’s Law
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(AMP)
(VOLT)



Structure of a circuit
Resistor

Battery/Source



Types of circuits

Series Circuit

- Constant Current
- Only one path for the current to flow

Parallel Circuit

- Constant voltage
- Multiple paths for the current to flow



Types of circuits

Batteries can also be connected in series and parallel

Mulitmeter
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Cola Battery

• Cola
• Zinc
• Copper



Coke Battery Redox Reaction

• Zinc is Oxidized

Zn Zn2+ + 2 e-

• Hydrogen is Reduced

2 e- + 2 H+ H2



Why does a zinc/copper battery have approximately 1 Volt?

Reduction Reaction Potential, V*
Cu2+(aq) + 2e- → Cu(s) 0.340 V
Zn+2(aq) + e- → Zn(s) - 0.7626 V

Different metals have different “reduction potentials.”

* Under ideal conditions: 1M solutions, 25℃, 1 atm

Copper has a higher reduction potential than zinc. Copper will take electrons 
from zinc, but zinc cannot take electrons from copper.

The potential of the cell depends on the potential of the reactants.



Ecell= Ecathode - Eanode

Ecell(Zn/Cu)= 0.340 V - (-0.7626 V) = 1.103 V

Reduction Reaction Potential, V*
Cu2+(aq) + 2e- → Cu(s) 0.340 V
Zn+2(aq) + e- → Zn(s) - 0.7626 V

Different metals have different “reduction potentials.”

* Under ideal conditions: 1M solutions, 25℃, 1 atm

Why does a zinc/copper battery have approximately 1 Volt?



Importance of an electrolyte

• 18 MΩ water
• Coke
• Lemon Juice
• Gatorade



Expanding a circuit

Multimeter

Multimeter

Multimeter

Multimeter


