WebMo

WebMo is a computation tool that you will use throughout chemistry to construct molecules, calculate polarity, and discover intermolecular forces.  A three dimensional structure is created using a true 3-D editor, via Java technology. A computational engine is chosen, and job options are selected from dropdown menus. The job is submitted for computation, and the server runs the job. After the job is completed, the output file is parsed and results are presented as 3-D structures, animations, graphs, and tables on a webpage. 

To complete your WebMo assignment go to:

 http://webmo.ncsa.uiuc.edu
If your last name begins with A-D 

Username:  mchs_zarley_01

Password:  student

If your last name begins with E-H 

Username:  mchs_zarley_02

Password:  student

If your last name begins with I-L

Username:  mchs_zarley_03

Password:  student

If your last name begins with M-P 

Username:  mchs_zarley_04

Password:  student

If your last name begins with Q-P 

Username:  mchs_zarley_05

Password:  student

If your last name begins with R 

Username:  mchs_zarley_06

Password:  student

If your last name begins with S

Username:  mchs_zarley_07

Password:  student

If your last name begins with T 

Username:  mchs_zarley_08

Password:  student

If your last name begins with U-V 

Username:  mchs_zarley_09

Password:  student

If your last name begins with W-Z 

Username:  mchs_zarley_10

Password:  student

WebMO Exercise #2 – Investigating Intermolecular Forces

 The purpose of this activity is to investigate intermolecular forces in molecules by comparing dipole moments and electrostatic potential.

Step 1, Building the Molecules:

Structure of propane: C3H8

 *-- Click “New Job”, then “Open Editor.”  A small window opens where you build molecules.
 -- Click on the Periodic Table icon (5th down the left side). Choose “C” by clicking on it.
 -- Click once in the center of the workspace.  A gray carbon atom appears. Keep the cursor in the center of the carbon atom, left click and draw a line to a spot for the 2nd carbon atom.  When you get to the spot for the 2nd carbon let go of the left click and a carbon atom will appear.  You should have a bond represented by a line.  With the cursor on the 2nd carbon atom repeat process to add a 3rd atom.  You should have 3 carbon atoms in a row joined by single bonds.
 -- Choose Clean-Up > Comprehensive – Mechanics.  The computer will add   

hydrogens and clean up the geometry. For molecules with more than 2 atoms you will need to repeat the process of grabbing atoms from the periodic table like done with oxygen and drawing bond between them. If a double bond is needed, draw two lines between the atoms having the double bond.

--Click the red “x” to close the editor window.  Water now appears in the ‘Build 

Molecule” window.  This structure contains idealized bond lengths and angles. A more accurate structure can be found by carrying out an energy minimization using molecular mechanics, semiempirical methods, or ab initio calculations. To reduce the time required
for the 
calculations and to obtain reasonable results, the semi-empirical method PM3 will be used. (This method is available in most molecular modeling programs).

-- Click the blue “continue” arrow in the lower right side of the Build Molecule window.
-- Choose “Mopac” as the computational engine.  Then click right “continue” arrow
-- In the “Configure Mopac Job Options” window type in/choose the following:

           **Job Name: C3H8 PM3 Geom Opt (your initials)  

                                Example: C3H8  sci
   Calculation:  Geometry Optimization

   Theory:  PM3
   Charge:  0

   Multiplicity:  Singlet

--  Click on the continue arrow.  You should now see your job listed. 

To kill or stop a job, you would click on the red “X” under Actions on the right side. Click wait or refresh screen until you see that your job is “Complete”  

(under “Status”).
Scroll down and review the information under Calculated Quantities.

We will not be using these values for this exercise; follow the directions below to obtain the quantities we will be using for this WebMO exercise
Step 2 – Dipole Moment and Electrostatic Potential

-- Click the Job Manager link under Actions (to the left of the molecule display).

The WebMO Job Manager page will be displayed.  Find the molecule you made (look for your initials) and click. Your molecule will be displayed.

-- Click on New Job Using this Geometry. The next page is Build Molecule and you will see your molecule again.

-- Click on the continue arrow.

-- Choose Mopac.  Click on continue arrow.

-- Your Job Name should show.  Under Calculation choose Molecular Orbitals.

          Check that Theory:  PM3; Charge: 0; Multiplicity:  Singlet. Click blue arrow.

Scroll down and review the information under Calculated Quantities.

--_Record the Dipole Moment on data sheet.

--_Scroll down to electrostatic potential and click on the magnifying glass.

A box at the top left of your computer screen will come up. 

-- Click on electrostatic potential
-- Now choose the “Edit MOViewer preferences” from the tool bar.  It is the 3rd box from the right. 

-- Change the opacity to 50% using the slider bar. Then click Apply followed by OK.
        Observe.  Go back to the “Edit MOViewer preferences” like above and choose 2 more percents to view.

-- Choose an opacity value between 50% and 65%. Use colored pencils to draw the molecule; be sure to label the percent on your drawing.  Do this on the work sheet.

Build the following molecules using the directions in steps 1 and 2.  

Propanol    C3H7OH 

Acetone
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Acetone is the organic compound with the formula (CH3)2CO. This colorless, mobile, flammable liquid is the simplest example of the ketones

Hexane

Water

ethanol

Use the data collected in this WebMo lab to explain the results of the Blackboard Race (Evaporation Rate).

Explain how the molecular forces of these molecules determined the results of the race.  

