Sediment Size Analysis
lhsu, 24 March 2003  (under the excellent direction of jrowland)
Pre-machine

1. Obtain well-mixed sediment (only need about half a film canister worth)

2. Ways to homogenize a larger sample: 
a.   sediment splitter (resides in room 13, just pour the whole sample in and it  

      will be split in half, repeat until you have desired sample-size)

b.   dissolve large clumps by putting about ½ a film canister’s worth of 
      sediment in a plastic.
3. Get rid of organics

a. heat the sample in a crucible at > 550 degrees Celsius for 12 hours.  The organics will “burn away” (?)

b. alternatively, use hydrogen peroxide

Sonicator (Room 165)
1. The sonicator produces sonic waves in a water bath that supposedly disaggregate particle clusters.
2. Place the labeled, tightly sealed plastic container of sediment and deionized water (making a very dilute solution is favorable since only a small amount of sediment needs to be pipetted into the laser-sizer, so add lots of water)

3. Press ON for 10 minutes.  

Laser-sizer (Coulter LS100), Computer (Compaq-Presario), Pump (Room 165)
· Always leave the laser-sizer (LS) with water in it

· The LS cycles a very dilute solution of sample through a chamber which is illuminated by a laser.  The scattering pattern is measured and used to calculate the size distribution.  The software on the computer gives statistics and plot graphs.  The max size bin goes up to 0.9 mm.
1. On the computer desktop, open Ls.exe (upper right-hand corner)

2. Make sure that the directory is your desired directory.  (Should be indicated in the upper-right corner of the window.  Should be able to change it under the File Menu.)

3. Drain the LS (which was left with water in it) by pushing the Drain button near the bottom of the machine

4. If you aren’t sure if the machine was rinsed 3 times at the end of the last use, rinse 3 times.

5. Press the red button on the pump (connected to the deionized water) until the water fills up to the LS opening.  There are two holes in the opening, the left is overflow, the right goes down to the circulating part.
6. Press the Fill button (right-hand-most button).  The LS will cycle through pump speeds, 20 ( 80%.  The process also de-bubbles the solution.  It is done cycling through when the pump speed drops back down to 50%.

7. Squirt deionized water and/or swab the opening to the LS until very clean.

8. Repeat the Drain and Fill and Cycle process another 2 times to finish rinsing.
9. After 3 rinses, drain and fill the LS one more time.

10. On the computer, press the Start button (or Start from the Menu) (This step must be done while the clean water for the run is in the machine.)

11. Click New Sample

12. Several calibration steps will be checked by default.  After the first New Sample, fewer steps will be checked.  Always accept defaults.  Click Start.

13. Corning Stirrer: pour the sonicated sample into a beaker, put the rod-magnet into the beaker, turn up to the fastest speed possible without solution flying out of the beaker.  Visually see that the sample is homogenized (no coarse sediment at the bottom).
14. The first sample requires more calibration checks, the laser will do its thing and adjust itself.  After a series of plots the screen will show a blue and a pink curve.  The pink curve is a standard.  Make sure the blue curve doesn’t exceed 2 million.  (e.g. 900,000)  (what happens if it is above 2 million?  I don’t know.  Perhaps rinse the machine one more time.)  The window bar will show the obscuration value and prompt you to add sample.
15. Use a regular dropper to draw down the level of the water so that down to the level of the circulating part.

16. Use the calibrated pipette at the smallest volume possible (all of the pipetted material must be inserted into the LS because some coarse material may settle out as soon it is pipetted out of the homogeneous stirred solution).  Pippette at a mid-to-upper level in the spinning mixture. Near the bottom, the velocities may be too fast for pippetting a desired homogeneous sample.
17. Check that the obscuration value (on the window bar) is between 8 and 12.  Make sure that all of the sediment has been flushed out of the opening entrance.  (Squirt with deionized water.)
18. Click on Done.

19. Enter Group ID (will be the filename), Sample ID.  Enter 2.65 g/ml (quartz) for the sample density.  Fluid = water.  c:\ = correct directory.
20. Click OK (or analogous button), in the Run Info Box,  set Run Length = 60, Wait = 0, # of Runs = 3 (usually 3, then you can compare the 3 runs and take the average.  If the runs are significantly different, like in the coarse fraction, perhaps you need to pump up the speed to 65% instead of 50%.  Or maybe the sonication step wasn’t complete and the particles were breaking up in the pumping process.)
21. Click Save File.

22. The optical Model is Fraunhofer.
23. Check to see that the files have been saved in the desired directory.

24. When all done, rinse 3 times, rinse all glassware etc. with deionized water.

25. Make sure you leave the machine filled with water.

Post –LS Data analysis
1. The Ls.exe program (PC) will give statistics and plot various illustrations of the size distribution.

2. The excel program, Gradistat.xls will do more calculations and categorize the sample.
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