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PREPARING FOR AND OBTAINING YOUR INSTRUMENTAL ANALYSIS GC UNKNOWN.

These instructions deal with the unknowns, not the theoretical plates.

INTRODUCTION:

The final unknown sample you analyze will contain 1 or more of the impurities on the list as
1-2% solutions in ether plus an internal standard of your choice that you add. Your goal will be to
identify and quantify the impurities.

To do the analysis you first need to figure out what parameters to use on the GC so you can
separate the impurities into individual identifiable and measurable peaks. It is important to note
that the impurities are only 1-2%, not higher values, because it affects the parameters. Only after
you have the parameters, you can get your unknown, identify what is in the unknown and finally
quantify it.

The impurities used are, Toluene, Cyclohexane, Ethyl benzene, p-Dioxane, Tetrahydrofuran (AKA
THF). Benzene and Carbon tetrachloride are no longer used.

DETERMINING THE CONDITIONS:

The first thing to determine is the conditions needed to separate the impurities and give
measurable peaks. Do this with solutions in ether, not pure chemicals. The impurities should be
approximately 2%. Be sure to test samples with only one impurity and samples with mixes of the
impurities.

Note that the solvent peak, (ether) will probably go off scale. So what? Is that really a
problem?

Use your knowledge of the boiling points, polarities and molecule sizes of each chemical, to
decide what temperatures might be good.

If you cannot get all the impurities to separate with different retention times and good peak
shapes at a fixed temperature, try a variable temperature run.

The parameters of a variable temperature run are; 1) initial temperature, 2) initial time, 3)
ramp (heating rate), 4) final temperature, 5) final time.

Ideally, you should be able to mix a solution of all 5 impurities and separate all the
components into individual measurable peaks. Don't work too hard to achieve that, because it
probably cannot be done and your unknown won't have them all anyway.

When you are certain you can quickly figure out the conditions needed to separate a mixture,
you can get and start on the qualitative unknown.

IDENTIFYING THE UNKNOWN COMPONENTS (THE QUALITATIVE UNKNOWN):

The qualitative unknown will be 20 ml of ether in a scintillation vial with one or more of the
impurities each at about 2% (very rough). Determine which impurities are present. Make up a
rough known with the same impurities to confirm it. When you are sure what they are, pick one of
the chemicals not in the unknown to use as an internal standard. It, of course, also has to have a
separate peak that can be quantified. Add some of the internal standard to the rough known and
inject it to confirm you can separate the ether peak, impurities peaks and internal standard peak.
Only after that separation works right, can you have the quantitative unknown.

AND FINALLY, QUANTIFYING THE UNKNOWN:
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You will need to make some knowns, obtain your unknown and run them all. For best results,
you should make and run them all on the same day. The knowns must have measured amounts of
the impurities and the internal standard and be made in volumetric flasks. Consult your instructor
as to the best set of knowns to make.

Your unknown will be given to you in a 100 ml volumetric flask (supplied by you). It will
contain measured amounts of the impurities and some ether but will not be filled to the mark.
These samples are custom made when needed. Do not get them until you are 100% ready and don't
blow it - they are a pain to make. You will need to add a measured amount of the your selected
internal standard and then fill it to the mark with ether. DON'T MISS THE MARK!

Inject all the knowns and the unknown with the same conditions and analyze the results using
the internal standard method - read about it before asking your instructor.


