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Experiment 1.
Determination of the Composition of an Alloy
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Identity of Metal Fulffela Lirye
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Table 2. Alloy
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(m/s?) i e e
Pressure n:‘;;?tu cofumn 2240 Pa A0 fa
Water Temperature (=€) B e 255
Water Vapour pressure (kPa) 310 fa agi0) Pa
| Atmaspheric Pressure (Tarr) 44 0 Tore 4.0 Tere
Pressure of Hydregen ‘-1.4 ! K Fb.
Room Temperature 20.5%¢
Ideal Gas Constant, R Mﬂl_ﬁ%;t__‘ﬂ_ﬂ
Msles of Hydrogen {mael) LOS =107 agl
Mass of Zinc (g) 2R Y10 o
Mass of Aluminum (g) Q87 vin~* a LY IHET e
Percent Zinc (%) AL - 720 %
Percent Aluminum (%) 274 % "
Average Percent e o

fel.

smell chunks of

i‘mp:dl_r,j

W Tre eudiomefe— 1

once e HC fag)

of-fen

#e alloy, wnhl we

eudiometer. Al {upp'.ry tre e omefor w;xaa‘i?dg, all
e dloy reacted ond Fhe 5r=y clouel c:hs;gnppeu@i.

Fepart Form.,. Page 3




le C : Tral > L Zire.

Uncalibrated Volume of the Eudiometer:

Uncalibrated Volume = Voo g Cylirder — Vecdometa
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3. Moles of hydrogen gas (experimental):
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3. Masses of Zinc and Aluminum in the alloy: =
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Discussion: I'n

In this lab, we calculated the purity of a sample of zinc and the percent composition
of an alloy of zinc and aluminium. We did this by reacting the zinc sample and the
alloy with hydrochleric acid, and recording the amount of hydrogen gas produced.
With the alloy, we were able to use the ideal gas laws and basic stoichiometry to
determine the percent composition of the alloy; however, we were not given the
actual percent composition of the alloy in order to compare our results and calculate
the percent error. With the zinc sample, again we used the ideal gas laws and
stoichiometry, this time in order to determine the experimental and theoretical
yields of hydrogen gas and find the percent purity of the sample, which came out to
approximately 101% for trial 1 and 102% for trial 2, There are two main sources of
error in this experiment which could have led us to these results,

One experimental source of error could have occurred during the step in which the
eudiometer was turned upside down and placed under water. We may have incorrectly
inverted the eudiometer, allowing for a small amount of air to enter the eudiamefer y
while covering the top with our thumb, thus adding a small amount of air to our '/
valume of hydrogen gas. This gave us a greater value for the volume of hydrogen gas
produced and caused us to have an experimental yield of hydrogen gas greater than
the theoretical yield, giving us a result of over 100% for the purity of the metal.

Maore importantly, an inherit source of error in this procedure could have come frem
an assumption we made when using the ideal gas laws to calculate the moles of
hydrogen gas produced. The assumption was that the femperature of the hydrogen

gas inside the eudiometer was the same as the room temperature (20.5°C). However, (%

the temperature of the water in which the reaction occurred was greater than room
temperature (23.3°C for trial 1 and 23.5°C for trial 2), and it is possible that as the
hydrogen gas bubbled through the water its femperature was raised above room

temperature. According to the ideal gas laws, an increase in the temperature of agas &

results in a decrease of the number of moles of the gas, if pressure and volume
remain the same. However, we used room temperature for the temperature of the
hydrogen gas, which resulted in us caleulating a greater experimental number of
moles of hydrogen gas than actually present, and thus causing us to have a percent
purity for the reacting metal (zinc) greater than 100%. Overall, however, our results
were extremely close to the desired results and this experiment is an excellent way
to determine the percent purity of a metal sample and the percent composition of an
allay.

Conclusion: 7 ":"_';'r'

The average percent purity of the zinc sample was approximately 102%. The average
percent composition of the alloy was approximately 22.5% aluminium and 77.5% zinc,
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