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Title: Determining the molar mass of a gas

Aim:
To measure the volume and mass of a sample of carbon dioxide, and to use these values to determine the molar mass.

Chemical and Apparatus:

250.0 cm3 volumetric flask, 10 cm3 pipette and pipette filler, electronic balance and triple beam balance

Method:

A clean dry flask full of air is weighed and then full of carbon dioxide. By filling the flask with water and reweighing, its volume can be found. Knowing the density of air, the mass of air filling the flask can be calculated and can be used it to find the mass of the empty flask, and hence the mass of carbon dioxide. By applying the ideal gas equation, the molar mass of carbon dioxide can be determined.

Procedures:

1. The volumetric flask was rinsed by acetone twice.

2. The flask was then inverted and a rubber tubing connecting to the gas cylinder containing dry carbon dioxide was pumped into the flask so as to remove the acetone vapour and water vapour. (since acetone vapour and water vapour were much more heavier than air)

3. The flask was stoppered and then weighed by an electronic balance.

4. The flask was then placed vertically and carbon dioxide was pumped into it by a rubber tubing. (since carbon dioxide has to be full of the flask and the carbon dioxide is heavier than air)

5. The flask was stoppered weighed again.

6. Steps 4, 5 had done 4 times in total until the readings of the electronic balance was close to 0.01 g

7. The flask was inverted again and a 10 cm3 pipette and a pipette filler were used so as to pump air into the volumetric flask (since air is less dense than carbon dioxide, hence it has to be inverted) by compressing the pipette filler about 10~20 times.

8. The flask was stoppered and then weighed by an electronic balance.

9. Step 7 was repeated once and weighed again in order to get readings close to 0.01 g

10. The volumetric flask was then filled with water which outside of the flask was dry and weighed by the triple beam balance close to 0.1 g.

Results:
	Mass of flask filled with air, m1
	104.961 g

	Mass if flask filled with CO2, m2
	105.117 g

	Mass of flask filled with water, m3
	365.7 g

	Room temperature
	24.5 0C

	Atmospheric pressure
	101470 Nm-2

	Density of air under conditions of experiment
	0.00119 gcm-3


	volume of the flask =
	(m3 - m1 ) g
	=
	365.7 – 104.961
	= 261.8 cm3

	
	0.996 gcm-3
	
	0.996
	


P = 101470 Nm-2

T = 273 + 24.5 = 297.5 K

mass of air
= volume of air x air density




= 261.8 x 0.00119




= 0.312 g

mass of emptied flask
= m1- 0.312 g





= 104.961 – 0.312 = 104.649 g

mass of CO2 
= m2- mass of emptied flask




= 105.117 – 104.6 = 0.468 g

	molar mass of CO2 =
	0.468 x 8.314 x 297.5
	= 43.6 (to 3 sig. fig.)

	
	101470 x 261.8 x 10-6
	


Discussions:

Possible errors

1. The water presented in the volumetric flask is not thoroughly vapourized by the acetone.

2. Since dry carbon dioxide gas is cool and the acetone brings away the latent heat of vapourization, which lead to the temperature of the flask drops and not equal to the room temperature.

Modification of the experiment


Since PV= nRT, the value of R, the gas constant, can be found by providing the molar mass of carbon dioxide.

Carbon dioxide generation in laboratory

Carbon dioxide gas can be prepared by sodium carbonate by the following equation:


2HCl(aq) + Na2CO3(s) ( H2O(l) + CO2(g) + 2NaCl(aq)
Since moisture (water vapour) is coming out with carbon dioxide gas as impurity, drying agents, like CaCl2(s), CuSO4(s), H2SO4(l), have to be used.

Acetone
Basic information

1. Soluble in water 

2. Chemical formula: CH3COCH3 

3. Also known as dimethyl formaldehyde, dimethylketal, dimethyl ketone, ketone propane, beta-ketopropane, methyl ketone, 2-propanone, pyroacetic acid, and pyroacetic ether.

4. Colorless liquid with a sweetish smell and distinctive taste

5. Flammable and evaporate easily

Uses

Acetone is used to make plastic, fibers, drugs, and other chemicals. It is also used as a solvent for paints, varnishes, lacquers, and cellulose acetate. 

Origin

Acetone is a manufactured chemical that is also found naturally in the environment. It occurs naturally in plants, trees, volcanic gases, forest fires. It is present in vehicle exhaust, tobacco smoke, and landfill sites. Industrial processes contribute more acetone to the environment than natural processes. Acetone is also a natural product of metabolism in the body and virtually every organ and tissue, the blood contains some acetone, and as a product of the breakdown of body fat. Other natural sources include metabolism of vegetation, insects and higher animals. 

Danger
The greatest danger regarding acetone use is that it poses a serious fire hazard. Although acetone is an excellent solvent and is relatively non-toxic, it is extremely flammable. It has a flash point of -18 °C (0 °F). If handled improperly, acetone may pose a dangerous fire risk.

Acetone is a mild central nervous system depressant. Very high concentrations may cause headache, nausea, dizziness, drowsiness, incoordination and confusion. It also causes eye irritation. It is an aspiration hazard and swallowing or vomiting of the liquid may result in aspiration into the lungs. 
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