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ABSTRACT: A list of classic movies containing chemistry-related scenes is provided for instructors to use when introducing a
variety of general chemistry topics. Most of these movies have not been previously discussed in this context. The scenes can be
legally copied for use in classroom PowerPoint lectures, and steps for doing this are discussed. The clips can be used alongside
suggested activities for demonstrations, laboratory experiments, classroom discussions, and problem-solving or essay assignments to

complement the film scenes.
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Bl INTRODUCTION

Classic Films in the Classroom

Adapting scientific principles in motion pictures is a well-known
plot device,"” and playing scenes from films that depict specific
chemical concepts has been suggested as an entertainin
addition to classroom topics to further engage students.’”
The focus has generally been on more recent science fiction
films,"*~"* including popular franchises such as Star Wars, Harry
Potter, and the Marvel universe since these are very familiar to
contemporary students. While older movies have not been
entirely ignored,” films from the classic movie period (1930s—
1960s) are more likely to be overlooked since students may view
them as outdated, slower paced, and lacking the spectacular
special effects and popular actors of the day. However, students
may be pleasantly surprised to learn that older films contain
scenes with fascinating and, in some cases, quite detailed
chemical dialogue. Furthermore, many of the topics in this
collection of classic movie scenes are taught in high school
chemistry and physical science classes, so all could be viewed by
younger students since older movies are more likely to be rated
for general audiences.

This paper describes scenes from several films released during
the classic movie era, which, for the most part, have not been
previously described in the above references. They depict short
chemical-related scenes instructors could combine with class-
room activities when introducing chemistry topics. The simple
steps required to extract clips from movies and insert them into
PowerPoint presentations so they can seamlessly be incorpo-
rated into lectures are explained in the Supporting Information.
Curriculum topics include lab safety, density, unit conversion,
stoichiometry, acids and bases, the periodic table, and more. To
complement the film scenes, there are suggestions for specific
activities such as demonstrations, lab exercises, classroom
discussions, and problem-solving or essay assignments. Some
clips could also be entertaining if played during introductory
lectures in other courses such as qualitative analysis and forensic
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chemistry. Copying film clips for classroom use may be
permissible under U.S. copyright laws, and details are provided
in the Supporting Information along with further suggestions for
classroom activities. (Disclaimer: The U.S. Copyright Law
provision cited in the Supporting Information, and the related
discussion, is not intended as legal advice from ACS. Users of
this type of content do so at their own risk and should consult
with their own legal counsel as to whether it applies in their
specific case.)

While no formal student surveys have been conducted to
evaluate whether the film clips enhance retention of material,
informal student comments have indicated a mostly positive
response. It may also be beneficial to remind students that,
rather than regarding the clips as mere fragments of less familiar
older movies, they could be viewed as snippets of cinema history
where chemistry briefly stars.

B TOPICS

The following list of film scenes is grouped by general chemistry
topics. Movie titles and date of release are followed by the
approximate start time for each scene (in minutes) and its
duration (in seconds).

Lab Safety

The Affairs of Dobie Gillis, 1953 (19:15 min; 35 s). One of
the universally enforced safety requirements for students
working in a chemistry laboratory is the wearing of approved
safety goggles, but not in this movie from the 1950s where
neither the instructor nor college students in the classroom are
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wearing any eye protection. During this scene'® in a
Fundamentals of Chemistry class, the instructor tells students
“on your table you’ll find a tube containing potassium chlorate.
The tubes are connected to the water troughs. Light your
Bunsen burners. Warm the test tube until you see the bubbles
rising from the water troughs into the gas bottle. Now be careful,
don’t let those bubbles come too fast.”

The thermal decomposition of potassium chlorate is a
common general chemistry lab. Although an actual explosion
from this experiment would be unlikely, the movie scene is still
disturbing considering the students are heating samples in test
tubes with open flames but with no eye protection while
collecting the evolved oxygen. This clip should be played when
discussing lab safety, and hopefully, students will cringe when
watching the actress, Debbie Reynolds, pressing her unprotected
face close to a heated chemical highlighting the need for wearing
safety goggles at all times in a chemistry lab. The same clip can be
used when discussing stoichiometry calculations (below).

Unit Conversion

Killers from Space, 1954 (50:10 min; 40 s). A nuclear
scientist, played by Peter Graves, is captured by aliens and held
at their underground base where he learns of a plan to
exterminate humanity using radiation the aliens have captured
from Earth’s atomic bomb tests. How much radiation have they
stored? “To date, we have accumulated several billion electron-
volts from your atomic explosions,” explains the alien.

As a classroom exercise in unit conversion, students can
convert electron-volts into joules in order to appreciate its
magnitude. Assuming “several billion” to mean 3.0 billion eV
and using the conversion factor 1 eV = 1.6 X 107"? J, the aliens
would have stored a mere 4.8 X 107'° J. Hardly enough energy
required for alien world domination!

Atomic Structure
This Island Earth, 1955 (38:40 min; 20 s). In what must be

one of the greatest on-screen science bloopers involving atomic
structure, two scientists direct another scientist to his new
laboratory where he has been enticed to work by aliens. Entering
the room, they are startled by a cat. “It’s only Neutron,” says one
scientist. “We call him that because he’s so positive.”

When introducing subatomic particles, this brief scene will
amuse students and could fall under the category of “Find the
(obvious) science error in the following scene.”

Chemical Formulas

Three Little Pigskins, 1934 (13:50 min; 15 s). While this
scene is from a Three Stooges short rather than a feature film, it
illustrates an interesting aspect in the history of chemical
formula notation that will be unfamiliar to most students. The
Stooges (Larry, Curly, Moe) find themselves playing in a college
football game'” and enter the field wearing unique jersey
numbers: Larry’s reads 1/2, Curly’s is a question mark, and
Moe’s is H*O?, which presumably represents the formula for
hydrogen peroxide with superscripts instead of the modern
subscripts depicting atom proportions.

When Berzelius first proposed using a system of letters and
numbers for chemical formulas in the early 19th century, the
numbers were indeed written as superscripts. Despite initial
resistance to his new notation, by the midcentury it became
widely accepted with the subscript figures eventually becoming
standard."® It is conceivable a film writer was aware of the old
notation and, being a Three Stooges production, used the
formula farce as a typical Stooges sight gag.

Density

Voyage to the Bottom of the Sea, 1961 (18:40 min; 60
s). In this movie that inspired the popular 1960s sci-fi series of
the same name, the submerged nuclear-powered Seaview
submarine is pelted with large iceberg chunks sinking into the
ocean resulting from a massive temperature rise on Earth’s
surface.

Students should recognize the conspicuous science error,
since icebergs float in seawater. As a class demonstration, the
instructor could show the obvious effect of ice cubes in both
freshwater and simulated seawater (prepared from NaCl in tap
water) leading to the expected results. For comparison, ice cubes
prepared from the frozen seawater could be placed in freshwater.
Will they also float? (See Supporting Information.)

The Night the World Exploded, 1957 (27:50 min; 60 s).
Two scientists find a new “mineral” in a cave, and holding a
sample, one remarks “it’s heavy” to which the other responds
“yes, alot of mass compressed in that little chunk”—a simple yet
accurate description of density while also implying the material
has high density.

Although mineral hardness is not usually discussed when
introducing density in general chemistry, the two physical
properties are linked by a follow-up comment in the same scene
where one scientist attempts to ascertain the new mineral’s
hardness. “Let’s see how it stands up under a pair of pliers,” he
suggests. “No marks—the hardness seems to correspond with
the density.” Students can be asked, “Is there a correlation
between density and hardness for minerals?” For the 10 minerals
on the Mohs Scale of Hardness, there is a general increase in
hardness as the density increases (Figure 1),"” although other
factors are involved such as the atomic mass of elements in the
mineral. This clip could also be shown when discussing the
properties of solids.

Stoichiometry Calculations
The Affairs of Dobie Gillis, 1953 (19:15 min; 35 s). In
addition to illustrating safety concerns in the Safety section

above, the thermal decomposition of KCIO; scene can also be
used as a stoichiometry problem when introducing gas laws.

10.0 Diamond [ I — .
o s of an
Moissanite O
9.04 @ Corundum
8.04 Coesite
Tridy >0
70 ném\lc Zircon
Quartz

3
3 6.0 °
§ Orthoclase
£
e 504 ® Apatite
[<}
=

4.0 4 Aragonite ® Fluorite

O Anhydrite
3.0 4 'g;te
2.0
g ® Mohs index minerals
~ Graphite O Other minerals
1.0 4 ® Talc
0.0 - T T T T
2.0 25 3.0 3.5 4.0 4.5

Density (gm/cm3)

Figure 1. Chart showing density and hardness for minerals. Image by L.
B. Railsback and used with permission; see ref 19.
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Students can calculate the volume of oxygen evolved from the
on-screen experiment using PV = nRT (assume P = 1.00 atm; T
= 298 K at the collection site; mass of KClO; = 10 g). The
oxygen volume generated would be about 3 L.

Carry on Teacher, 1959 (60:50 min; 25 s). Students at a
British school refer to the well-known formula for preparing
gunpowder that requires the mixing of “sulfur, potassium nitrate,
and carbon—anyone can make gunpowder,” remarks one
student to another.

The scene could lead to students calculating the mass ratios
and mole ratios in the combustion reaction and appreciating
how different they can be. Assuming the composition of
gunpowder is 75% potassium nitrate, 15% carbon (charcoal),
and 10% sulfur by mass,” this gives a mass ratio of 7.5, 1.5, and
1.0, respectively, compared to a mole ratio of 2.4, 4.0, and 1.0
mol, respectively (when based on sulfur as one mole).

Periodic Table/Elements

The Night the World Exploded, 1957 (30:10 min; 50 s).
The newly discovered cave “mineral” mentioned in the Density
section above is found to radiate considerable heat and, when
dry, spontaneously expands and ignites. “We found out what was
producing that pressure down here... those rocks,” says one
scientist. “Or maybe we better call them element 112... There are
111 known elements, that (rock) has to be the 112th.”

This ludicrous conclusion could facilitate a class discussion or
essay on the transuranium elements. Even in the 1950s, the idea
of large chunks of element 111 being discovered underground
would have been laughable to scientists of the day.

Acids and Bases

Young Tom Edison, 1940 (8:00 min; 80 s). After acting up
in class, young Thomas Edison (played by Mickey Rooney) and
his sister are sent to another room for punishment.21 Tom, who
just happens to have bottles of concentrated hydrochloric acid
and ammonium hydroxide in his pockets, decides to mix the two
solutions. The result is an immediate and massive release of
“smoke”, forcing evacuation of the school.

While the on-screen reaction is greatly exaggerated for effect,
it is nonetheless based on a real acid—base reaction. Instructors
can safely demonstrate this well-known reaction by combining
vapors from bottles of the reagents in a fume hood producing
“smoke” consisting of ammonium chloride particles. Mixing the
two solutions together does generate more “smoke” but still
considerably less than produced in the film.

The Blob, 1958 (23:45 mi; 60 s). Two teens find an elderly
man with a strange jelly-like globule attached to his arm and
transport him to the country doctor’s office. As the strange blob
grows, digesting the man, the doctor telephones his nurse for
assistance. She soon becomes trapped in a room with the
growing alien entity as the doctor directs her to douse the Blob
with a bottle of trichloroacetic acid. The creature advances,
unfazed, as the nurse utters “doctor, nothing will stop it” (a
curious statement considering no other countermeasures have
been attempted to thwart the threatening alien).

General chemistry students may be unfamiliar with trichloro-
acetic acid, so instructors can pose a possible homework
assignment to determine if trichloroacetic would have likely
been found in a physician’s office in the 1950s. Due to its
corrosive nature on flesh, the acid was considered a standard
clinical treatment for wart removal.** Therefore, tackling the
Blob with this reagent would not have been unreasonable.

I Want to Live, 1958 (102:22 min; 60 s). This
semifictionalized film examines the death penalty, concluding

with a young woman on death row being led to the gas chamber.
Prison staff prepare the chemicals, sulfuric acid and cyanide
“eggs” that are mixed in the chamber to release fatal hydrogen
cyanide gas.

The director, Robert Wise, reportedly™ attended an actual
execution at San Quentin prison to accurately recreate the gas
chamber in the studio, including the chemical reaction scene
showing “eggs” (large pellets) of what appears to sodium
cyanide being wrapped in cloth.

Hydrogen cyanide leads to death by inhibiting cellular
respiration.24 Although not shown in the film, after the HCN
was scrubbed from gas chambers, ammonia was reportedly
introduced to neutralize any residual HCN.*® Students should
be able to write equations for these acid—base reactions.

The Nobel Prize

The Atomic Submarine, 1959 (4:30 min; 20 s). A nuclear
submarine is tasked with defending the world from an alien
attack. Early in the film the submarine skipper meets with
military and science leaders at the Pentagon and is introduced to
Dr. Ian Hunt. “The Dr. Hunt, winner of the Nobel Prize in
Oceanography?” asks the submarine’s commander.

When discussing significant moments in chemical history,
reference to Nobel Prize-winning chemists (e.g, Arrhenius,
Rutherford, Curie) or physicists (e.g,, Thomson, van der Waals,
Bohr) is not uncommon. This scene would be a curious aside
and a reminder to students that science Nobel Prizes are
awarded in only three areas; oceanography is not one of them.

Coordination Chemistry
Murder Ahoy, 1964 (11:50 min; 170 s). When a man dies

after inhaling snuff, Miss Marple suspects poisoning and tests a
portion of the snuff in her makeshift kitchen laboratory. Miss
Marple first boils a snuff sample in water and, after filtering, tests
for a well-known poison by adding a little sulfuric acid
(mentioned in an earlier scene) followed by a light-colored
chunk of crystalline solid.”® She announces, “now if this changes
color..” and the solution darkens. “So that’s what it was...
strychnine!”

Instructors can explain that an early qualitative analysis for
strychnine was Mandelin’s test, which involves adding sulfuric
acid and ammonium vanadate to a sample.”” A positive reaction
is indicated by the formation of a purple color due to the
reduction of V>* to V**. Although the film is black and white, the
appearance of a dark color in the test tube, as well as the use of
sulfuric acid, would suggest that Christie had done her
homework. The procedure is still used today as a spot-test for
a variety of drugs, with the final color varying with the reduced
oxidation state of the vanadium.*®

Curucu, Beast of the Amazon, 1956 (45:15 min; 15 s).
While investigating mysterious deaths on a plantation in the
Amazon jungle, the lead characters’ discussion in a tent is
interrupted when a large spider appears and is shot by one of
them. Falling to the ground, the dead spider is seen oozing
blood, red blood.

Posing the question “do spiders have red blood?” would make
an interesting assignment when discussing bioinorganic
molecules. Unlike mammals that use red iron-based hemoglobin
for internal oxygen transport, invertebrates such as mollusks and
arthropods use copper-based hemocyanin,” which when
oxygenated gives their blood a distinct blue or blue-green
appearance. As an interesting commentary, it would be amusing
to ask students just how large a spider would have to be before
considering shooting it with a rifle, as in the scene.
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B CONCLUSION

Since many instructors now deliver lectures via PowerPoint, it is
relatively easy to slip a short film clip or two into a class
presentation to engage students. The focus in this paper has
been on older movies, most not previously evaluated for their
chemistry content. Despite the obvious chemical errors
frequently found in older films (e.g, The Night the World
Exploded), some did attempt to base scenes on correct science
(e.g., Young Tom Edison), although facts may be exaggerated for
effect. Nevertheless, in either case, clips from these films can still
provide valuable and entertaining teaching moments when
introducing fundamental chemical concepts.
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