Analytical Ultracentrifuge Velocity Run
I. Assembling the Cell:
-Clean lint, dust, etc. off of all windows.

-Window assembly: window holder, clear window gasket, window liner, and window.

-Place lower window assembly, centerpiece, and upper window assembly into the cell housing, aligned to ridge.  (Make sure to use centerpiece gasket only with the A1 centerpieces.) 

-Put in screw ring.

II. Torque:

      Torque to 120 inch-pounds when using Al centerpiece.

      Torque to 130 inch-pounds when using two channel centerpiece (epon charcoal-filled).

III. Filling the Cell:
While holding screw top pointing towars you with filling holes pointing up, fill the left side with 425 uL of buffer, and fill the right side with 400 uL of sample.

-Place red washer in each filling hole then screw brass screw (housing plug) hand tight.  Be careful not to strip the screw!

IV. Balancing:
-Balance both the counterbalance and the sample cell to make sure both are approximately the same weight.  (Counterbalance must be equal to or within 0.05 g lighter than the assembled cell.)

-Screw in weights to adjust counterbalance  weight.  (Try to center the mass of the weights in the counterbalance.  Do not permit the weights to protrude from the top of the counterbalance!)

V. Loading the Rotor:
-ALWAYS place the counterbalance into rotor hole #4!  

-Place sample cell into rotor hole #2.

-Make sure eched lines on both the rotor and the cells are lined up!

-A thin film of Spinkote lubricant may be applied to the inside of the cell holes if cells fit somewhat loosely.  (If cells fit too loosely, do not run.)

-Carefully place rotor into centrifuge.  

-Place momochromator in centrifuge and lock into place.  Make sure the momochromator is set to 0 for UV work. (Make sure pin is not protruding!)

***If the pin is out (usually because of storm or other power loss), it must be lowered before you can place the momochromator into the centrifuge.  To do so, go to the Data Collector.  

Execute Scan

Service


Set Values



Change Wavelength




-enter 800 or other high number




Esc to get out (all the way to top menu).

-Close lid and press the vacuum button  on centrifuge.  

VI. Setting up Directory and Filename:
-Go to the 486 XL-A computer and exit to get to DOS. 

-At C prompt (c:/) type in xla, and the xla running program will come up.  

-Utilities 

Change Directory: type in your directory name (up to 8 characters). laurel 



File Name: type in the name you want to call your file (up to 4 characters).    

You first have to run a wavelenth scan to see where your sample absorbs the best, usually take ( max that gives an absorbance of 0.5.  Second, you have to run a radial scan which determines the absorbance/concentration  levels as a function of wavelength at selected radial distances.

VII. Wavelength Scan:

**You have to run a wavelength scan first to see where your sample absorbs the best (usually take ( max which gives an absorbance of 0.5).

-Set Up Scan

Set cell parameters


Select a cell



Wavelength scan:  (Press Enter after each entry.)





-Do wavelength scan?  YES





-Mode?  STEP





-set step size: usually 1 nm





-set number of averages: 1





-select min and max wavelengths for the range (255-320)





-select radius to sweep entire cell (usually set min radius at 




 6.8 cm and leave max radius at 0.00)  





-Comments may be added, but not necessary.  




Esc to get out.


XL Run Parameters


Set Speed: 3000 rpm



Set Temperaure: desired temp. (usually 25) 



Esc to get out (all the way to top menu).

-Execute Scan


Review Active Cell (make sure you are running the type of scan that you want)



Enter 



Esc to get out.  


Start Scan.

Scans can be stopped by  Stop Scan.

After scan is finished, the screen will display only the top menu.  

-Display Scan


Current data
The wavelength  scan should be displayed.  

Hit the ‘L’ key, and you will now be able to point to whatever data point you want using the arrow keys.  

Pick the wavelength that gives absorbance closes to 0.5.  Press Esc to get out.

VIII. Rough Radial Scan:

-Set Up Scan


Set cell parameters



Select a cell 




Radial scan:  (Press Enter after every entry.)




-select a step size of 0.010 cm





-select 3 averages





-select min and max of what to scan (usually 5.80 - 7.20)   

(The max and min radius should cover the entire cell.  It is usually already set for you.) 

 



-enter wavelength  determined in wavelength scan





-Comments can be added, but not necessary.  





Esc to get out.


XL Run Parameters


Set Speed: 3000 rpm



Set Temperature: desired temp. (usually 25)



Esc to get out (all the way to top menu).

-Execute Scan


Review Active Cell (make sure you are running the type of scan that you want)



Enter
 

Esc to get out.


Start Scan
Scans can be stopped by  Stop Scan.  

After scan is finished, the screen will not display anything but the top menu.  

-Display Scan 


Current data  (The radial scan should be displayed.)

Hit the ‘L’ key, and you will now be able to point to whatever  data point you want.  

Make sure the reference and sample meniscus are clearly identifiable.  

Find the min radius and the max radius.  (The min should be just to the left of the reference meniscus, and the max can normally go to the end of the cell.)  


Esc to get out (all the way to top menu).

IX. Starting Auto Scan:

-Set Up Scan

Set cell parameters 



Select a cell




Radial scan:  (Press Enter after every entry.)





-select a step size: 0.002 - 0.004 





-select 3 averages 





-select min and max of what to scan  (changes for each scan)

(The min and max radii should be determined from the rough radial scan.  The min should be right before the reference meniscus, and the max should go out the end of the cell.)  





-use the wavelength  previously determined





-Comments can be added, but not necessary.  




Enter 




Esc   


XL Run Parameters



Set Speed:  desired rpm (24,000)




Set Temperature:  desired temperature  (25)




Set run duration:  time:  hour: 3    minute: 30  



Enter 



Esc 


Auto-Scan Parameters  




-set number of times to scan (20)




-set time between scans (10 mins)




-set delay time before first scan is to begin (5 mins)



Enter


Esc to get out.

***Go through each and every parameter set one more time to make sure all parameters are correct!  Make sure you are hitting the enter key after every entry.***

-Execute Scan 


Review Active Cell (make sure you are running the type of scan that you want)



Enter


Esc

***Check the vacuum.  It must be below 50 (m before starting runs above 3000 rpm. 

Start Autoscan
Scans can be stopped by  Stop Scan.  

***Put paper down infront of screen that says “AutoScan  in progress”.  (NEVER leave centrifuge while it is climbing to desired speed because problems will usually occur then.  If have any problems, hit the POWER OFF button on the front of the machine.)  Come back later.

Computer is now locked until scan is finished.  

Make sure no one uses this computer or your data will be lost!

X. Steps for Taking Run Down:

*** Hit Vacuum button.

-Take monochromator out of the centrifuge, replace the cap, and place it back in its box.

-Take the rotor out of the centrifuge.

-Close the centrifuge door.

-Turn the centrifuge off when finished.

***Remember to log in your run into the XLA Log Book, which should always be on top of the centrifuge.  Log in the number of hours of your run and the number that appears on the odometer only at the end of your run!

XI. Transfer Files to Pentium Computer:

ON DATA COLLECTOR:

-Reboot data collector computer (ctrl-alt-del keys).  

-Choose option # 3 from start up menu.

ON PENTIUM COMPUTER:

-Go to “Shortcut to Laplink” in windows.

-The box that is highlighted in Yellow is the screen which you are on.  Be careful what you enter since you can delete files from this screen!

-Making sure the right side of the screen is highlighted, Under Choose Connector, choose Data Collector Com 1.

-Choose C:

-Select files you want to copy from right side of the screen by highlighting with the space bar.

-Before you copy, make sure that the folder you want to store the files in is open under Data Analyzer (Local).  You may need to create a new folder.

-Press F2 to copy but check direction of arrows before you copy.  

-Close the program after files are copied.  Go back to windows in Data Analyzer, the password is guest.

-Close the program on the Data Collector then ctrl-alt-del to reboot computer.

***When finished, leave the Data Collector on but shut off the screen.

XII. Analyze Data on Pentium Computer:

Choose shortcut to “Origin Velocity”. 

Overlay:
-Add all 20 scans and click OK.  (The 00scan is the first radial scan.  Do not include it!)

(This lets you look at the whole run together.)

Calculate S:
------->
-Open each file individually.


-Enter meniscus. (To determine, use highest Y value.)


-Enter upper plateau.  (You want the first flat section closest to the transition.)


-Calculate sedimentation coefficient.


-Click Load to enter next file.

Return to the -------> and repeat until all scans have been entered.

-Click the conc@plateau  button.

-Click the Ln (r/rm) vs. w2t button.

Re-analyze:

Use the concentration at plateau value and repeat  entire analyzing procedure.

***You only want to use the good scans.  How do you know what is good scan?

A scan is probably good if: 





-the meniscus stays the same (X value does not change)




        
-the plateau is flat

