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There is nothing like a visually stunning class demonstration to engage a class full of engineering students. Here is a quick one
to introduce diffusion. It was adapted from a 1st grade class activity and applied in Chemical Engineering Separations. While
this could easily be shown via document camera, students especially enjoy doing it themselves.

1. Scatter 10 - 12 Skittl&on a level disposable plate, leaving at least 0.5 inch of spacing between candies.
2. Gently pour a small amount of water into the plate until about half of the candy’s height is submerged.
3. Watch as the dye begins to diffuse away from the individual Skittles

Figure 1 shows a 60 second time lapse of the experiment beginning just after the water was poured. Once the experiment ha:
ended (and any leftover Skittl®sare consumed), have students consider the following questions (sample answers provided):

1. Why did the dye move through the water?

Initially the water is pure and the dye moves easily away from the candy via diffusion. Diffusion occurs from
random motions of molecules. The universe will drive toward mixing in order to maximize entropy.

2. Why did the dye stop moving?
When two dye progression fronts reach each other, the driving force for continued mixing is reduced (thermo-
dynamics). Movement of the large dye molecules through water will also be hindered by the presence of other
dye molecules blocking their way (transport).

3. K\ DUH AX] DQG FRQFHQWUDWLRQ JUDGLHQW LQYHUVHO

Molecules are driven to diffuse in the direction of lower concentration in the same way heat is driven to move
WR ORZHU WHPSHUDWXUH 7KLY PHDQV WKH FRQFHQWUDWLRQ JUDGLH
area) is positive.
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This simple, 10 minute class demonstration provides students with a visual depiction of how concentration can both initiate
DQG KLQGHU GLIIXVLRQ ,W KDV SURYHQ WR EH D PHPRUDEOH DQG HQJDJLC
Separations course.

Figure 1. Time lapse images of the Skitean water experiment. At time 0 s, water is
poured over the Skittl@ After 30 s, dye has diffused away from each skittle creating a ring
of colored solution around every candy. When the dye rings of individual candies intersect
at 60 s, the diffusion process slows leaving distinctly separated regions of differing solors.

— RACHEL MORRISH, COLORADO SCHOOL OF MINES*2/'(1 &2

Teaching Tips (TT) are limited to 1 journal page and are peer reviewed. Submit TT through KWW SV MRXUQDO"
include TT in the title, and specify TT as the article type.

Vol. 54, No. 2, Spring 2020 71



