 SEQ CHAPTER \h \r 1AP Chemistry Lab





Brockport High School NY USA

Molecular Weight of a Condensable Vapor


Mr Keefer

Introduction

The molecular weight of a condensable vapor can be determined by adding an excess of the corresponding fluid to a weighed flask, heating the assembly to volatilize all the liquid and to expel the excess vapor, cooling, and then weighing the flask with the condensed liquid.  The mass of the condensed liquid plus the mass of vapor left uncondensed at room temperature is equal to the mass of vapor that fills the flask at the elevated temperature and the prevailing pressure.  If the liquid is relatively nonvolatile at room temperature, then we can neglect the mass left uncondensed at room temperature.  Given the mass of the vapor that fills the flask at the elevated temperature, we can calculate from the gas laws the volume of the measured mass of vapor at STP.  Since at STP 1 mole of ideal gas occupies 22.4 L, we can calculate the number of moles present and hence the mass per mole, or molecular weight.

Materials and Equipment
aluminum foil square (6 cm on a side)

pin

125 mL flask




Balance (0.001 g)

Barometer




600 mL beaker

3 mL of unknown liquid



Bunsen burner setup

200 mL graduated cylinder

Procedures
1.  Using the square of aluminum, fashion a cap for the 125 mL flask bylaying the foil over the mouth and folding the sides down.  With a pin, poke a tiny hole in the center of the cap.

2.  Determine the mass of the clean, dry flask with cap to 0.001 g.

3.  Pour into the flask about 3 mL of the unknown liquid.  Replace the cap securely.

4.  Fill a 600 mL beaker nearly full of water, then heat to boiling on the setup.

5.  Record the temperature of the boiling water, the barometric pressure, then clamp the flask at its very top and suspend it in the beaker.

6.  Watch carefully until the liquid in the flask is all gone.  DO NOT remove the flask from the beaker.  Excess vapor coming out through the pin hole will show a refraction effect.

7.  When all the liquid has evaporated, including any that condensed on the neck of the flask, remove the flask by holding its clamp and set it aside to cool.

8.  Wipe dry any water condensation.

9.  Weigh the flask, cap, and unknown condensed liquid.

10.  Fill the flask completely full with water, then measure its volume using the graduated cylinder.

Analysis
1.  From your data, calculate the moles of vapor and the molecular weight of the vapor.
2.  What does the flask contain

(a)  before adding the volatile liquid

(b)  at the point when the volatile liquid has completely vaporized

(c)  at the end of the experiment, at the final weighing
3.  Why is the temperature of boiling water used for measuring the volume of the vapor instead of the temperature of the liquid after it has cooled to room temperature?
4.  When vaporized, the volatile liquids used in this experiment do not behave exactly as ideal gases.  In what direction would you expect the deviations from ideal behavior to lie, and how would this tend to affect your calculated molecular weight?

