Problem:

Assume that you have access to 25g samples of soil from the parishes of St. George and Christ Church. Plan and design an experiment that will help you to determine quantitatively the moisture content of the soil from each source.
Date: 18th February 2010
Title: Plan and Design

Hypothesis: If the soil in St. George has a higher moisture content than the soil in Christ 


       Church then, the soil sample from St. George should have the greater 
                 decrease in mass throughout the experiment.
Aim: To qualitatively determine the moisture content of the soil from each source.
Background:  


Gravimetric analysis is based on the measurement of mass and since weight is one of the easiest and most accurately measured fundamental properties, gravimetric analysis is a commonly used analytical tool. This analytical process may be carried out via the volatilization or precipitation method. 

The following practical is based on the volatilization method. In the volatilization method the sample is heated at a suitable temperature in order to produce vapour. The gaseous product is collected and weighed or the loss of mass in the sample is determined as this value is equivalent to the mass of the volatile/ gaseous product.
Variables:
Manipulated- the type of soil used 

Controlled – the degree of heat used to heat the samples

                   the length of time the sample was heated for

                   the length of time the sample is allowed to cool
Responding – mass of the soil sample
Material and Apparatus:

Crucible
Analytical balance

Ceramic triangle

Bunsen tower 

Clamp
Gauze 
Tongs

Stopwatch
25g sample of soil from St. George

25g sample of soil from Christ Church

Distilled water
Procedure:
1) Weigh an empty crucible and record its mass.

2) Add between 4.00 and 5.00g of soil to the crucible and record the mass of the crucible and solid.
3) Heat the crucible containing the soil over a Bunsen burner for ten minutes.
4) When ten minutes have passed remove the crucible carefully using the tongs and place on gauze and start the stopwatch.
5) Carefully monitor the crucible while allowing it to cool to room temperature.
6) When the crucible and its contents have cooled stop the stopwatch and record the time taken to cool.
7) Weigh the crucible and subtract from the mass obtained, the mass of the empty crucible. Record result obtained in a table.
8) Repeat steps 3 – 6 until three consecutive readings are constant, taking care to allow the sample to cool for the amount of time recorded in the first trial.

9) Repeat overall process using another type of soil.
10) Repeat experiment twice.
Data Collection:
	Mass of crucible and soil/g
	

	Mass of empty crucible/g
	

	Mass of soil/g
	


	Trial number
	Final mass of soil/g
	Initial mass of soil/g
	Mass lost/ g

	01
	
	
	

	02
	
	
	

	03
	
	
	

	04
	
	
	

	05
	
	
	


Data Treatment:
1. Subtract the mass of the empty test tube from the mass of crucible and soil in order to determine the mass of soil being used.
2. Subtract the initial mass of the crucible from the final mass of the crucible for each trial in order to obtain the decrease in mass of the sample.
3. Divide the loss in mass obtained by the total number of trials to find the average loss in mass.
4. The loss in mass of the sample is equivalent to the mass of water that was in the sample and has been given off throughout the experiment.
Data Analysis:
  The soil which contained the larger amount of water is the one which has the higher moisture content. This soil is also the one which caused the larger decrease in the mass of the crucible and its contents.

Discussion:
  One limitation is that the soil contains components such as organic material which are volatile and may vapourise at temperatures lower than the boiling point of water.
     A source of error is that the heat of the soil was not measured, the room temperature was estimated. Additionally, while cooling the soil may re absorb water which is present in the air in the form of water vapour.
     One precaution is that there was a set cooling time to prevent the crucible and its contents from being weighed at different temperatures. Also, a consistent value must be obtained three times before the experiment is stopped in order to minimize error.
