[image: image1.png]A sample of a “mystery elemental metal”, M(s), is reacted with excess HCl(aq) via
the following unbalanced reaction:

M(s) + HCl(aq) = MCly(aq) + Hp(g).
Specifically, a 0.01905 mole sample of M(s) is weighed on the analytical balance. Then,
120.00 mL of 1.5222 M standardized HCl(aq) is measured twice with a 60.00 mL
(delivery) pipet. All of the M(s) and the 120.00 mL aliquot of HCl(aq) are placed in an
apparatus similar to the one we will use for this experiment. The evolved Hy(g) is
collected over water on a day when the barometric pressure is 750.3 torr. After the
above reaction goes to completion at the above conditions, the excess HCl(aq) is titrated
with a 2.4862 M standardized solution of NaOH(aq) - using methyl orange indicator.
The volume of NaOH(aq) required to reach the endpoint is 27.50 mL. Also, the
volume of the evolved Hy(g) is measured by weighing the amount of displaced water.
The weight of the displaced water is measured on a triple-beam balance and found to
be 1473.20 grams. The temperature of the water (and of the Hy(g)) is measured to

be 27.0°C. From the above data, determine the following: moles of Hp(g)

produced, moles of HCl(aq) reacted, the balanced chemical reaction, and
the value of “y” in MCly(aq).




The density of water at various temperatures and the vapor pressure of water at various temperatures are listed below and on the next page:

[image: image2.png]Extended List of the Vapor Pressure of Water at Various Temperatures

Temperature (°C) —>

Pressure (mm Hg)

Temperature (°C) —>

Pressure (mm Hg)

0 4.6 26 25.2
1 4.9 27 26.7
2 53 28 28.3
3 5.7 29 30.0
4 6.1 30 31.8
5 6.5 31 33.7
6 7.0 32 35.7
7 7.5 33 37.7
8 8.0 34 39.9
9 8.6 35 42.2
10 9.2 40 55.3
11 9.8 45 71.9
12 10.5 50 92.5
13 11.2 55 118.0
14 12.0 60 149.4
15 12.8 65 187.5
16 13.6 70 233.7
17 14.5 75 289.1
18 15.5 80 355.1
19 16.5 85 433.6
20 17.5 90 525.8
21 18.7 95 633.9
22 19.8 97 682.1
23 21.1 99 733.2
24 22.4 100 760.0
25 238 101 787.6
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TABLE 1 Density and Vapor Pressure of Pure Water at Various Temperatures
Temperature Density (d) Temperature H,0 vapor pressure

Q) (g/mL) (°Q) (mm Hg)
a5 0.999099 15 12.8
16 0.998943 16 13.6
17 0.998774 17 14.5
18 0.998595 18 15.5
19 0.998405 19 16.5
20 0.998203 20 17.5
21 0.997992 21 18.6
22 0.997770 22 19.8
23 0.997538 23 21.1
24 0.997296 24 224
25 0.997044 25 23.8
26 0.996783

27 0.996512

28 0.996232





