Qualitative Analysis: General Unknown
Objective


The objective of this lab is to use the knowledge and technique you have already gained with respect to the qualitative analysis of cations to separate and identify the metal ions in an unknown solution.
Introduction

At this point, you have already done a considerable amount of work, using your knowledge of precipitation, redox  reactions and complex ion formation, and using prepared schemes to separate and identify mixtures of cations.  In this capstone lab, you will apply this knowledge to generate a scheme, and to separate and identify the species in a set of metal ions specifically assigned to you.

Each student will be given their own individual set of seven metal ions from which a subset will be given to them as their unknown solution.  Your job will be to generate a scheme which, in principle, should produce from this unknown seven separate samples with a precipitate, a characteristic color or some other property which will definitely identify all seven metal ions in your given unknown list.

Procedure

Your first task is to present to your instructor your separation scheme.  It is quite likely that this scheme will include some sort of sulfide separation, either under acidic or basic conditions, although, in principle, this is not a requirement.  You have a limited permission to include whatever chemical test you like, even if it is not in the prescribed list of experiments you have already done.  However, if you want to use some reagent other than the ones you have already used, you must get permission from your instructor.  Unless given permission by your instructor, the scheme must actually separate the seven ions.  In other words, you cannot simple split a solution in two and do two separate special tests as part of your scheme unless that was done in a previous lab. 
After your scheme has been approved and signed by your instructor, you are required to make a “known” solution containing the seven ions on your list.  In order to do this, you will need to use the more concentrated metal ion solutions (0.50M rather than 0.10M) provided in the lab.  This will allow you to produce a known with metal ion concentrations just a little lower than the 0.10 M concentration these ions have had in previous lab work.   

Next, you must perform your scheme on both your “known” and your unknown.  After doing this, you may do whatever additional tests you like until you are confident you have identified the ions in your unknown.  This is when your own creativity and ability to think on your feet comes in.  This is the fun part of the lab.   You may want to create a scheme for a sub group of your ions.  You may want to use a special test in the middle of your scheme rather than at the end.  After you do your scheme on your known and unknown, all restrictions are removed, except you must get permission to do experiments involving substances not already available in the lab.  Do not stop testing until you feel fairly confident you know what was in your unknown.  Your sample will have between two and five of the seven ions.   
Results

The lab write up will simply include your signed scheme, all the pages of data and observations from the lab and a list of the ions you believe are in your assigned unknown.
