Chemistry Lab – Antacids

Antacids are taken to treat dyspepsia - better known as indigestion or heartburn.  This occurs when stomach acid has caused inflammation or ulceration of the lining of the stomach, duodenum (upper small intestine), or gullet (oesophagus).  When acid flows back up into the gullet, it is known as gastro-oesophageal reflux disorder, or GORD for short.  A number of antacids and related remedies are available without prescription from pharmacies and supermarkets to treat this disorder.  They have a rapid onset and short duration of action, and are most appropriate for rapid relief of gastric discomfort for a short period of time.

Antacids are used to reduce acid levels in the body, particularly in the stomach.  They can be used to raise the pH of gastric contents to around pH 3 or 4. Most work by neutralising the acids in the stomach with different alkalis or bases.  Magnesium hydroxide (more commonly known as Milk of Magnesia) and Aluminium hydroxide are two commonly used antacids.
Antacids may be divided into two classes, those that work by chemical neutralization of gastric acid, most notably sodium bicarbonate; and those that act by adsorption of the acid (non-absorbable antacids), such as calcium and magnesium salts.

Alginates, such as sodium alginate, are another common ingredient of indigestion or heartburn remedies.  Sodium alginate forms a “raft” which floats to the top of the stomach, forming a barrier between the acid and the oesophagus, thus preventing acid refluxing into the oesophagus.  Antacids which contain alginates are particularly useful for heartburn caused by pressure on the stomach, eg during pregnancy. 

Sometimes, a further ingredient, dimethicone is added to an antacid as an antifoaming agent to relieve gas by absorbing it.  Dimethicone (Simethicone) relieves flatulence and by defoaming the gastric juice reduces its tendency towards gastro-oesophageal reflux.
For this lab you will be given four different types of liquid antacids and any equipment that you need.  You must come up with an experiment that involves using one or more of these antacids.  I will assist you in equipment set-up and remind you how to use it properly once you have determined what you need.  If you need any particular solutions, you must determine the concentration and then prepare them yourself.  Once you have come up with a problem, you must write out your procedure, have it approved by me, and then you may get started on the actual lab work.  

A full lab write up is required and please remember to follow the rubric when working on the final product.         
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75 marks

	
	Complete
	Partial
	Not At All

	Planning (a)
	
	
	

	Defining the problem or research question

	Identifies a focused problem or research question.
	States the problem or research question, but it is unclear or incomplete.
	Does not state the problem or research question or repeats the general aim provided by the teacher.

	Formulating a hypothesis or prediction

	Relates the hypothesis or prediction directly to the research question and explains it, quantitatively, where appropriate.
	States the hypothesis or prediction but does not explain it.
	Does not state a hypothesis or prediction.

	Selecting variables

	Selects the relevant independent and controlled variable(s).
	Selects some relevant variables.
	Does not select any

relevant variables.

	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.

	Personal Skills (b)
	
	
	

	Approaching scientific investigations with self-motivation and perseverance.
	Approaches the investigation with self-motivation and follows it through to completion.
	Approaches the investigation with self-motivation or follows it through to completion.
	Lacks perseverance and motivation.



	Working in an ethical manner


	Pays considerable attention to the authenticity of the data and information, and the approach to materials (living or non-living).
	Pays some attention to the authenticity of the data and information, and the approach to materials (living or non-living).
	Pays little attention to the authenticity of the data and information, and the approach to materials (living or non-living).

	Paying attention to environmental impact


	Pays considerable attention to the environmental impact of the investigation.
	Pays some attention to the environmental impact of the investigation.
	Pays little attention to the environmental impact of the investigation.


