Rebuilding the Zeppelin:
Power and Purity of Hydrogen
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Data Analysis and Results

Research Question
What is the most practical lighter than air
gas to use in an airship?
Hydrogen gas made from:
- zinc and sodium hydroxide
- aluminum and water, or
Helium
Methodology
Made hydrogen gas from:
○ Zinc and Sodium Hydroxide
○ Aluminum and Water
Filled mylar balloons with each type of
hydrogen gas, and one with helium
Tested the weight lifting capacity of each
gas by gradually adding weight to the
balloon until it could hold no more weight

●

●

Interpretation and Conclusions
We measured how much each gas could
carry, and since we know that the more
weight a gas can carry, the lighter it is,
and therefore higher in concentration.
The aluminum-produced hydrogen was
the purist and therefore was able to carry
the most weight. The zinc produced
hydrogen was not as pure as the
aluminum but was still able to carry more
weight than the helium test.

Introduction
●

The implementation of airships will make a major difference and have a
positive impact on the world’s modern method for transportation.

●

Airships will be able to cheaply move people and goods in a timely manner,
and their ability to carry a large amount of weight through the sky is one of its
greatest assets.

●

The effectiveness of airships greatly depends on how much weight they can
carry, so to maximize this strength, the most ideal gas must be produced or
used.

Purpose and Hypothesis
The purpose of this experiment is to determine what lifting gas is
most ideal to use for an airship.

We believe that the hydrogen with the highest purity will have the
greatest weight-carrying capacity.

Procedures
I. Balloon 1:
A.
B.
C.

Fill with helium from the tank
Attach hook to the base of the balloon
Add weight until the balloon descends

II. Balloon 2:
A.
B.
C.

Produce hydrogen using zinc and hydrochloric acid
Attach hook to the base of the balloon
Add weight in 1 gram increments until balloon descends

III. Balloon 3:
A.
B.
C.

Produce hydrogen using aluminum, water, and sodium hydroxide
Attach hook to the base of the balloon
Add weight in 1 gram increments until balloon descends

Materials
●
●
●
●
●
●
●
●
●
●
●
●
●

large plastic containers (3)
hard plastic screw-on caps
small plastic container
plastic tubing
copper-coated zinc pennies
muriatic acid (diluted hydrochloric acid)
aluminum foil
distilled water
ice
lye
stirring rod
mylar balloons
protective gloves

●
●
●
●
●
●
●
●
●
●
●
●
●

Sharpie
electrical drill
grinder drill attachment
drill bit attachments
hot glue gun
Super Glue
tank of hydrogen gas
paper clips
gram scale
measuring tape
wire
party ribbon
Tape

Variables
Independent Variable
-

The type of gas that is used in each balloon

Dependent Variable
-

How much weight each balloon will hold.

Control Variables
-

Same method of testing.

-

Same location of testing.

-

Using the same size balloon.

Results
The helium-filled balloon could hold 20 extra paperclips, so it had a weight capacity of 20 extra grams. The
hydrogen balloon generated from aluminum, sodium hydroxide, and water held 24 extra paperclips, so it had
a weight capacity of 24 extra grams. The hydrogen balloon generated from zinc and hydrochloric acid held
22 extra paperclips, so it had a weight capacity of 22 extra grams.
Table 1. Weight lifting capacity test.
Test #

WC of Helium (g)

WC of hydrogen
[Zinc and HCL]
(g)

WC of Hydrogen
[Aluminum, water,
and lye] (g)

1

20

22

24

2

20

22

24

3

20

22

24

4

20

22

24

5

20

22

24

Data Graph and Analysis
Figure 1. Weight capacity of Helium and the two differently
generated hydrogen gases

Note: (Blue is helium. Red is hydrogen from the zinc. Yellow is
hydrogen from aluminum.)

Additional observations were noted after
the date of the experiment. The three
balloons were left on the ceiling for
approximately three weeks. After five
days the hydrogen produced by
aluminum lost more pressure than the
other two. This is another factor leading
us to believe that it is in fact the purist.
The purer form of hydrogen will have
smaller molecules and therefore be
harder to contain in mylar for a long
period of time.

Discussion
The hypothesis was not conﬁrmed because although we know what
lifted the most, we do not know if it was the most pure. Since the
hydrogen generated from the aluminum carried the most weight, we
believe that it was the most pure gas, and that was the reason why the
hydrogen aluminum balloon had the highest weight capacity. The
tests are not deﬁnitive because there are a number of different
factors that could have affected the results: air possibly leaking
through the containers, the air pressure in the balloon could have
been a little different, there could have been water vapor in the
balloon even though we limited it as much as possible.

Further Research and Implications
●
●
●

Since we were not able to test the exact purity of the hydrogen gases, it is
something we can further research in the future.
Another improvement to be made moving forward is the setup we used to
generate the two different types of hydrogen, and also successfully generate
an abundant amount of hydrogen via hydrolysis.
With the constant improvement in airships, it will be inﬁnitely easier to have
them commonly used. They are environmentally clean and it saves fuel. The
re-institution of airships will change much of the shipping industry making it
easier to carry cargo from place to place. This could beneﬁt remote regions
greatly because an airship can reach all the places a helicopter can reach but
it can carry the cargo load of a large boat, making it easier to transport
resources into remote places. Finding the most practical lifting gas could make
airships look better in the eyes of the community making them easier to
reinstate.
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