
CHMY 171 

Lab 2 

Mixtures vs. Substances

Introduction 
An important concept in General Chemistry is the difference between a substance and a mixture.  A mixture is obtained when two or more substances are present together in the same container.  In other words, when two or more substances are combined, if both substances retain their original identity, then it becomes a mixture of the two substances.  A mixture can contain any number of substances between 2 and infinity.  Because each substance in the mixture has its own identity, each substance should have its own physical properties.  Such differences in physical properties can often be used to separate the individual substances in the mixture from one another experimentally.  In this lab, you will be given two unknowns.  You must propose an experiment that will allow you to determine the number of substances in each sample.  If your unknown is a mixture, it will be made up of either two or three different substances.  If the unknown is a mixture, you must separate the individual substances from one another and determine the total number of substances in the mixture.  Some separation techniques that you should research before coming into lab on the first day include distillation, filtration, melting point, chromatography, centrifuge, solubility tests (liquid extraction), etc.  You should become familiar with these techniques before coming to lab so that you can make an informed proposal.  You will have limited lab time to complete this experiment, so it is highly recommended that you prepare ideas for how to solve this problem before coming to lab.  In the earliest planning and brainstorming stages, don’t limit yourself.  Let your ideas flow freely for discussion with your lab partners.  Read this entire handout before beginning, so you can develop the best plan of attack.  The final lab report is due exactly two weeks from the day that you have finished collecting data for this lab experiment.
Procedure 

1. Start by collaborating with your lab partners, using your text book, the lecture slides, the internet, the library, and your brains to create a proposal describing how to complete the goal of this lab.  Take into consideration that you will be given a limited amount of your unknown, so your suggested experiments should be small scale.  
Compile your preliminary ideas into a proposal.  Include in your proposal a table for each of your experimental ideas.  See the table below for the first couple rows of an example table for a boiling point experiment.  Make sure each table has a row for every possible outcome for each experiment.  Try to predict the information gained without assuming anything about your unknown.  For example, how would distilling a pure substance give a different result from distilling a mixture of two substances or distilling a mixture of three substances?  Before you continue, check with the instructor to make sure your proposal is acceptable.  

BOILING POINT TABLE

	Possible outcome
	interpretation

	All liquid distills within a narrow BP range leaving behind an empty flask
	Suggests that the substance is pure

	Liquid is distilled over a broad range of temperatures leaving behind a residue
	Suggests two liquids coming over at different temperature and a solid (mixture of 3 components)

	Etc.
	


2. Complete the experiments in your proposal.  You may find as you work that you come up with new ideas or that your proposal needs to be modified.  Be sure to check with the instructor before trying any unauthorized experiments.  Be sure to record careful and complete data and observations for all of your experiments.  Don’t forget that the data and observations you record in your lab notebook may be checked by the instructor at any time.

3. Use your collected data to determine whether your unknowns are substances or mixtures, and if they are mixtures how many substances make up the mixture.  Discuss how certain you are in your conclusions and WHY you are certain or uncertain.  For example, if all of your data supports your conclusions, you have measured a lot of data, and you have done some control experiments, you can have a lot of certainty in your identification.  If you have only tried one or two methods to separate the individual substances of your mixture and it seems to consist of just one or two substances, you may not have much certainty.  In addition, consider what you might have done differently if you were to repeat the lab experiment including ideas to obtain more/better data and ideas to complete the lab in a more environmentally friendly manner.
4. When you are finished collecting your data, consult with your instructor to make sure there are no other helpful measurements that you could make.  Once your instructor agrees that you have enough data, dispose of your waste material following the guidelines below.

5. Write your report using the lab report guidelines.

WASTE DISPOSAL GUIDELINES

1. Liquids:

· Water may be rinsed down the drain.

· Ethyl acetate and butanol should be placed in a storage container for waste removal and incineration.

· Heptane should be placed in a beaker or evaporating dish in the fume hood until it evaporates being careful to keep away from it any source of ignition.

2. Solids:

· D-glucose and D-ribose may be dissolved in large quantities of water (to at least 1% concentration) and rinsed down the sink.

· Stearic acid and myristic acid may be disposed of in the normal refuse container.

