Chemistry Lab – Determining the Molecular Formula of a Hydrate

The goal of this lab is to use your knowledge of hydrates and stoichiometry to determine the molecular formula, and molecular mass, of a hydrate, knowing only the formula of the anhydrous molecule.

You will be given two of the following compounds:


CaCl2 ∙ XH2O 


Fe(NH4)2(SO4)2 ∙ XH2O 

Fe(SO4) ∙ XH2O 

FeCl3 ∙ XH2O

MgCl2 ∙ XH2O

BaCl2 ∙ XH2O

You must determine the number of water molecules attached to your compound.  You are responsible for coming up with the procedure, data recording procedures, and analysis of your data.  

A complete lab write up will be required.  You must include a short introduction that explains what a hydrate is.  State the purpose in your own words.  Give a detailed procedure, using the correct tense.  Properly list your observations.  Don’t forget about errors in your measurements.  In the discussion, show your calculations and explain how you solved the problem.  Also consider how the lab turned out – was the procedure sufficient, what could be improved for next time, any sources of error, use of equipment, management of time, etc.  The conclusion should contain the answer to your problem/purpose.   

Chemistry Lab – 

Determining the Molecular Formula of a Hydrate

80 marks
Name:

	
	Complete
	Partial
	Not At All

	Planning (b)
	
	
	

	Selecting appropriate apparatus or materials (suitable diagrams are acceptable)
	Selects appropriate apparatus or materials.
	Selects some appropriate apparatus or materials.
	Does not select any apparatus or materials.

	Designing a method for the control of variables
	Describes a method that allows for the control of the variables.
	Describes a method that makes some attempt to control the variables.
	Describes a method that does not allow for the control of the variables.

	Designing a method for the collection of sufficient relevant data
	Describes a method that allows for the collection of sufficient relevant data.
	Describes a method that allows for the collection of insufficient relevant data.
	Describes a method that does not allow any relevant data to be collected.

	Data Collection
	
	
	

	Collecting and recording raw data
	Records appropriate raw data (qualitative and/or quantitative), including units and uncertainties where necessary.
	Records some appropriate raw data.
	Does not record any appropriate raw data.

	Organizing and presenting raw data
	Presents raw data clearly, allowing for easy interpretation.
	Presents raw data but does not allow for easy interpretation.
	Does not present raw data or presents it incomprehensibly.

	Data Processing and Presentation
	
	
	

	Processing raw data
	Processes the raw data correctly.


	Some raw data is processed correctly.


	No processing of raw data is carried out or major errors are made in processing.

	Presenting processed data
	Presents processed data appropriately, helping interpretation and, where relevant, takes into account errors and uncertainties.
	Presents processed data appropriately but with some errors and/or omissions.
	Presents processed data inappropriately or incomprehensibly.

	Conclusion and Evaluation
	
	
	

	Drawing conclusions
	Gives a valid conclusion, based on the correct interpretation of the results, with an explanation and, where appropriate, compares results with literature values.
	States a conclusion that has some validity.
	Draws a conclusion that misinterprets the results.

	Evaluating procedure(s) and results
	Evaluates procedure(s) and results including limitations, weaknesses or errors.
	Evaluates procedure(s) and results but misses some obvious limitations or errors.
	The evaluation is superficial or irrelevant.

	Improving the investigation
	Identifies weaknesses and states realistic suggestions to improve the investigation.
	Suggests only simplistic improvements.
	Suggests unrealistic improvements.

	Manipulative Skills
	
	
	

	Carrying out techniques safely
	Is competent and methodical in the use of the technique(s) and the equipment, and pays attention to safety issues.
	Requires assistance in the use of a routine technique. Works in a safe manner with occasional prompting.
	Does not carry out the technique(s) or misuses the equipment, showing no regard for safety.

	Following a variety of instructions (oral, written worksheets, diagrams, photographs, videos, flowcharts, audiotapes, models, computer programs, etc.)
	Follows the instructions accurately, adapting to new circumstances (seeking assistance when required).
	Follows the instructions but requires assistance.


	Does not follow the instructions or requires constant supervision.



	Knowledge of facts and terms
	Demonstrates considerable knowledge of facts and terms
	Demonstrates some knowledge of facts and terms
	Demonstrates limited knowledge of facts and terms

	Lab report format
	Proper format used throughout the entire report
	Proper format used consistently
	Improper format used

	Verb tense
	Correct tense used throughout the report
	Correct verb tense used most of the time
	Incorrect verb tense used

	Use of scientific terminology and (SI) units
	Uses scientific terminology and units with considerable accuracy and effectiveness
	Uses scientific terminology and units with some accuracy and effectiveness
	Uses scientific terminology and units with limited accuracy and effectiveness


