3rd Grade Science

Electrochemistry
Electrochemistry generation of electrical energy from a chemical reaction.

Concepts:

1. Electrons, Electronegativity, and Electron Transfer
2. Wet Cells
3. Electroplating
Concept 1.  Electrons, Electronegativity, and Electron Transfer
Oxidation-Reduction reactions play important roles in the generation of electrical current.  These reactions involve electron transfer where one reactant loses one or more of its electrons, subatomic particles that carry electricity, to the other.  The species that loses the electron(s) is said to be “oxidized”, while the one that gains them is “reduced”.  
Each element on the periodic table has a specific value of its electronegativity, measure of the strength by which it holds on to electrons.  Fluorine is the most electronegative element with an electronegativity value of 4.0.  In oxidation-reduction reactions, the chemical species which is most electronegative will take electron(s) from the other species.  (This statement can be turned around and correctly stated in terms of electron release:  the most electropositive – less electronegative - species will give electron(s) to the other.)

Concept 2.  Wet Cells

A simple voltaic cell or “wet cell” consists of an outer inert vessel which can be glass or plastic.

Two electrodes (metal plates) are dipped in an electrolyte solution.  The wet cell you have been provided with consists of copper and zinc electrodes.  

Some of the Zn(s) and Cu(s) are converted to 2+ ions when the electrodes are dipped into an acidic, electrolyte solution.  Since Cu is more electronegative than Zn, it does not lose its electrons as easily.  The Zn electrode becomes electron-rich, and electrons travel from it to the Cu electrode in order to convert the more electronegative species back to its metallic state.  The overall oxidation-reduction reaction is listed below:

Zn(s)

+
Cu2+(aq)
(
Zn2+(aq)
+
Cu(s)

This can be broken into two half-reactions:
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The flow of electrons from the negative electrode (Zn) to the positive one (Cu) in the electrolytic solution results in the generation of electricity.  

Concept 3.  Electroplating

The figure below shows a general scheme for electroplating.  The battery takes electrons from the zinc coating of the galvanized nail, and moves them to the copper penny.  As the zinc atoms lose electrons, they become positively charged zinc ions, and move into the solution. Meanwhile, at the copper penny, the extra electrons combine with the zinc ions in solution, forming zinc metal atoms which plate out on the penny.  Every time a metal ion plates out at the cathode, another metal ion goes into solution at the anode.
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3rd Grade Science

Electrochemistry Activities

Wet Cells

1.  Commercially available wet cell:

(1) Connect your multimeter to the two poles of the wet cell.  Fill the container with vinegar so that about three quarters of the electrodes will be submerged in the electrolyte.  
Record the voltage
_______

Record the current
_______

(2) Determine whether the voltage and current are adequate to power a small LED bulb.

(3) If the bulb does not illuminate, work with your classmates to use multiple wet cells for this purpose.

2.  Lemon voltaic cell:

(4) Insert a small zinc plug and an electrode made from copper wire into a leamon.  Connect your multimeter to the two poles of the wet cell.  

Record the voltage
_______

Record the current
_______

(5) Determine whether the voltage and current are adequate to power a small LED bulb.

(6) If the bulb does not illuminate, work with your classmates to use lemons cells for this purpose.

