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Exploring the effects of solute structure and organic mobile phase modifiers on retention and resolution.

1)  Draw structures of the following compounds using wedge/slash conventions and trying to depict proper bond angles:
phenol

benzophenone

acetophenone

naphthalene

N-benzylformamide

n-butylbenzene

benzylalcohol
2) Based on their structures, predict their retention order from least to most retained in RPLC.

Write your prediction here:
First to elute: ___________________________

___________________________

___________________________

___________________________

___________________________
___________________________
Last to elute: ___________________________
3) Open the HPLC simulator (http://www.hplcsimulator.org/)
4) 

Confirm that the mobile phase flow rate is at 2.0 ml/min and the temperature is at 25 oC.

Set the solvent to 50% methanol.
Remove all of the compounds currently populating the compound list under the chromatogram.

Add phenol to the list at a concentration of 50 molar. 


Note its retention time: __________


Note the void time: ___________


Write the equation for retention factor here:_____________


Calculate the retention factor of phenol: ___________


Compare it to the one listed in the table under the chromatogram.  Do they agree?______

Now add all of the other compounds above, one at a time, recording the retention factor for each as you add them.  Keep a clear, organized table of them, including phenol, in your notebook.
5)  Now change the solvent to 50% acetonitrile.  Record the retention factors for each compound in the table in your notebook.

6)  Explain why the peaks get shorter as they are more retained, even though all solutes were entered with the same concentration.  Notice this is true in both mobile phases.

____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

7)  By inspecting the retention factors you recorded, which mobile phase additive is stronger (i.e., make solutes elute faster), methanol or acetonitrile? ________________
8)  Above we’ve been talking about a mobile phase with 50% methanol or 50% acetonitrile.  What is the other component in these mobile phases? _______________

9)  Enter the names and values of the retention factors you recorded for all of the solutes in both mobile phases in Excel.


Take the natural logarithm of each retention factor (i.e., calculate lnk) in both mobile phases.

Calculate the difference in the free energy changes (G) for solute retention in 50/50 MeOH/water compared to 50/50 ACN/water mobile phases.
Start with k1 = K1(  and   k2 = K2(  where 1 and 2 represent MeOH and ACN.
Also, 
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Ultimately, arrange the equation such that you can calculate G (i.e., G1-G2).
10)  Which solutes have the smallest and largest differences in free energy of retention in 50% acetonitrile compared to 50% methanol aqueous mobile phases?  Rationalize this observation.
Effect of percent mobile phase modifier, flow rate, and C-term on retention and resolution
1)  Eliminate all solutes from the compound list.
2)  Set the flow rate at 1.00 mL/min.

3)  Select methanol as the mobile phase modifier and set it at 95% (i.e., 5% water).

4)  Set the temperature to 25 oC.

5)  Draw the structures of benzylalcohol and phenol in the space below:

6)  Add benzylalcohol and phenol to the compound list, both at 30 uM.

7)  Note the retention time of both species:

benzylalcohol _____________________

phenol ________________________

Also note the void time: _____________________  Note that there is not much retention of either compound.
8)  Use the organic modifier slider bar to add more water to the mobile phase (i.e., decrease the percent methanol).  Keep increasing the percent water until the solutes are baseline resolved.
Note following;


Percent methanol:_________________  Percent water: ________________


Retention time and retention factor of benzylalcohol ___________,____________


Retention time and retention factor of phenol ___________,____________

9)  Calculate the resolution, , for the two compounds _____________________

10)  Now change the modifier to 95% acetonitrile.
11)  Note the retention time of both species:

benzylalcohol _____________________

phenol ________________________

Also note the void time: _____________________  Note that there is not much retention of either compound.

12)  Use the organic modifier slider bar to add more water to the mobile phase (i.e., decrease the percent methanol).  Keep increasing the percent water until the solutes are baseline resolved.

Note following;


Percent methanol:_________________  Percent water: ________________


Retention time and retention factor of benzylalcohol ___________,____________


Retention time and retention factor of phenol ___________,____________

13)  Calculate the resolution, , for the two compounds _____________________

14)  Comparing the results from methanol and acetonitrile, if you were working in a laboratory in which you had to quantify benzylalcohol and phenol in hundreds of samples day after day, which of the final compositions that you noted above for MeOH and ACN would you use?  Explain your choice:____________________________________________________________________

________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
Effect of flow rate and C-term on resolution

1)  Change the flow rate back and forth from 1.0 mL/min to 4.0 mL/min and look at the chromatograms.

2)  Comment on the qualitative differences in the resolution and retention times for these two conditions:_____________________________________________________________________

__________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

3)  At a flow rate of 4.0 mL/min, find an acetonitrile concentration that again gets the peaks baseline resolved.

4)  Predict what will happen if you are using a column with a higher C-term in the van Deemter equation. ______________________________________

Now change the C-term from 0.05, to 0.5, to 1.0 and note the changes in the resolution.  Do they agree with your prediction? ________________________________
Metaanalysis of assignments
1)  Describe in your own words the RPLC concepts covered in each of the exercises you conducted.  
What major concepts were focused on in each assignment, and what, specifically, did you learn about each of those concepts.

Take your time.  Review and think carefully about everything you did.  

Write your answer on a different sheet of paper.  

2)  Read what you wrote and edit it.  Perhaps even share it with another student and correct each others wording and any conceptual errors.  

3)  Rewrite your final, considered answer, below and turn in both your rough draft and your final version.
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