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ABSTRACT

The value of the constant “e” was calculated as a function of current, mass, and time using electrolysis and compared to the known value.  Our calculated value was 1.644E-19 C, which is within 2 deviations of the accepted value of 1.6019E-19 C.
Purpose: To experimentally determine a value for the constant “e” and compare it with the known value, 1.6019 x 10-19 C.

Description: An electric current was passed through a chemical solution and copper was deposited on a cathode.  The measurements of current, 0.5 A and the mass deposited in a given amount of time, 35 minutes (or 2100 seconds), the experimental value of “e” was calculated.

Results: 

Initial mass of cathode =.0238156 kg    Length (L) of plated section of cathode = .0515 m

Final mass of cathode = .0241527 kg
    Width (W) of plated section of cathode = .047 m

Δ mass = 0.0003371 kg

    Thickness (T) of plated section = 0.0007 m
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The calculated value does lie within 2 deviations of the accepted value.
Questions:

1.)
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2.) Surface area of copper deposition on cathode:
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3.) Having two anode plates surrounding the cathode plate is advantageous because it allows for the positive ions to coat the cathode more evenly and efficiently.  If there were only one anode, once the side of the cathode facing the anode was covered with positive ions was filled, the remaining positive ions would have to find space on the other side of the cathode.  With an anode on each side of the cathode, both sides are coated evenly and the time it takes for the coating to occur is reduced.

4.) Time is the least precisely known in this experiment.  Mass and current are set by machines, with little space for human error – the plate is simply placed on the scale and the mass is read off, and the current is set at a known value and left at that same value for the duration of the experiment.  The accuracy of the time measurement depends on the synchronization of the two lab partners’ starting of the clock and closing of the circuit, and they must also be synchronized when the clock is stopped and the circuit is opened.
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