Mercury Analyzer

On/Off
1. Make sure the Oxygen flowing to the Mercury Analyzer is turned on.

2. Turn on the machine

a) Let the machine warm-up and purge for at least 20 min.

Setting up the Analyzer

1. Click on the “Shortcut to AMA” on the desktop

2. Click on Services in the menu

a) Control

i) Click “out” and make sure the metal is not touching the glass tubing as it moves in and out.  If it is, adjust the arm physically so it does not touch.

ii) Click “in” and continue.  

Warning:  If you do not have the arm in the “In” position the machine  

      will not run samples.

b) Sampler Status

i)  
Will say “after reset”

ii)
Click on “reset” in the Services menu and make sure it reads “detecting”

b) “Sampler Control” from Services menu (what the buttons mean)

i)
Click on Reset as stated directly above.

ii)
Insert – picks up a boat from the arm

iii)
Park – puts the arm back to home position

iv)
Take – picks up boat

v) Drop – drops the boat right in front of sampling arm.  If you use this make 

sure there is something to catch the boat on the counter.

vi)
Remove – puts the boat back into the autosampler

3. Click on Options from main menu

a) Click on “Set Output”

b) Under “Output options”  press print.  

I have not been able to get the information off of the hard drive so it is best to just print out all of the data for now.

Setting up the Autosampler

1. Do not handle the boats with your hands, use tweezers.

2. Place the boats into the slots as close to the outer edge as you can.  There should be some space between the inside edge of the boat and the inner edge of the slot.  

Warning:   If the boat is placed all the way to the inside edge of the sample slot, the 

  sample will spill out when the autosampler picks it up.

3. The numbers on the autosampler correspond to the boat on the left.

Running Samples


Blanks

1. Run at least 4 blanks at the beginning of each day.

2. Click on “Process” from menu

a) Sampler preset

i) Click on “Solid or Liquid sample”, click on “Blank sequence” and click “OK”

NEVER PUSH CALIBRATION SEQUENCE!!!!

ii) Name the file, click “OK”

iii) Click on Positions

· Tell it what positions the samples are located on the autosampler, click “OK”  (remember the number goes to the boat on the left)

iv) Click on Sample Labels

· set dry times/decomposition time/wait values

· for blanks it is 10/150/45

v) Click on “Save” and then “Save to queue”

3. Click on Process from the main menu

a) Queue

i) “Close panel after:” click NO

ii) Start – this runs the samples

WARNING:  The most common problem I had was right here.  The analysis window sometimes says “Blocked” and it will not take the sample.  If this happens you need to go back to the Setting Up the Autosampler and rerun those steps.

4. Click on “Blanks” from the main menu after the blanks are run.

a) Click on “summary” to see values.  If some are high you can mask them.  They MUST be below 0.5 ng.  My typical values were below 0.05ng.

b) Delete the previous days blanks, then if they are suitable values click “OK”

c) If they are all high, rerun again.  If there is any contamination, this will show up and they need to be rerun.  Use the same boats to rerun.

Running Samples

1. Put sample into the sample boat and record the weight.  

a) The more concentrated the sample, the less sample needed.  Typically need around 0.1000 g if there is around 1ppm Hg in the sample.

b) If the sample has very low amounts of Hg, add more sample.

c) This is a trial and error process.

d) Place boat into the autosampler

2. Running standards are important to check the machine analysis.  I have found that analyzing the NIST standard San Joaquin Soil #2709 always gives the proper value of 1.4 ppm.  I use approximately .1 g of sample.  I have had trouble getting results for the other two standards, and will continue to work on this problem.

3. Always run the samples that have the lowest concentrations first.  If there is an unusually concentrated sample it is important to purge the machine and run blanks afterward.  The instrument will remember the high sample and will not give accurate results if the next sample is much lower.  I have found that with a sample around 5.7 ppm I had to let the instrument purge for 30 min. and then I ran blanks until they were at the proper values.  (see above for those values)

4. To run the samples Click on “Process” from menu

a) 
Fundamentals

b) Sampler preset

i) Select “Solid or Liquid samples” click on “Sample sequence” click “OK

NEVER CLICK CALIBRATION SEQUENCE!!!!

ii) Name the file, click “OK”

· Tell it what positions the samples are located on the autosampler, click “OK”  (remember the number goes to the boat on the left)

iii) Click on Sample Labels

-     Name the samples 

· set dry times/decomposition time/wait values

· Dry times use these calculations

· 0.7 x sample weight (Solid Sample)

· 0.7 x sample weight x % liquid (Liquid Sample)  (% liquid is typically 100% unless you are running a slurry type sample, or a liquid with suspended sediment in it)

· typically at least 60 seconds is recommended, and don’t need to have each sample different, use logical judgement.

· If you want to use the same values for all or a bunch of samples.  Enter the values and then hit “Step It” and it will continue those values all the way to the bottom.  

· You will have to manually change then below the sample that you hit “Step It” on to change if necessary.

· Decomposition times

· These need to be figured out by trial and error, but at least 200 is recommended. 

· Wait times

· Typically 45 seconds, but need to add 10 seconds for every 100 seconds past 250 in “decomposition time”

· Suggested values for coal

· 150/300/45

· Suggested values for standard reference material from Geochem lab

· 60/250/45

iv) Sample weights

-   enter the sample weights in milligrams.

c) Click on Fundamentals

i) Save

ii) Save to queue

5. Process

a) Queue

i) “Close panel after:” Click “NO”

ii) Start – this runs the samples

See Warning in Blanks section if problems occur here.

6. Other COMMON problems. 

a) Often the sample arm will pick up the boat and drop some of the sample, or not 

properly place the boat in its receptacle.  If sediment is lost, do not continue with the analysis.  Hit abort on the button on the “Analysis” panel.  Then delete that sample from the queue and begin again.  The autosampler will remove the deleted sample from the receptacle and drop it, then begin analysis from the next sample on.

b) If the values are not coming out correctly for the standards, check to make sure you entered the weights in milligrams.

Analysis

1) Watch the analysis panel during the reading of the first couple samples.  If the red line peaks at 9 seconds and 23 or 24 seconds the oxygen flow is correct.  If the peaks are not at these times, then the flow needs to be adjusted on the back of the machine.  If peaks are before, speed up flow and visa versa.

2) To see the results of all the samples

a) Load

i) all results

3) Results are also saved on the hard drive under:

a) AMS

i) Results

I HAVE NOT BEEN ABLE TO OPEN THESE FILES IN ANY PROGRAMS YET SO IT IS BEST TO JUST PRINT THEM OUT FOR THE TIME BEING.

Shutting off the machine
1) Exit the program with Alt X

2) Let the machine cool down for 30 min.  

3) Turn off the power.

DO NOTS
1) Do Not touch the calibration settings on the main menu or in the “Sampler Preset” in the “Process” heading of the main menu.  Calibration of the machine is done already and will not need to be done by us ever.  LECO will reset the calibration if needed.

2) Do Not move the autosampler.  IF this occurs you will have to spend lots of time re-adjusting it.  To do this, simply use an empty boat and from the “Services” main menu, use the “Control” and “Sampler Control” panels to practice inserting and removing the boat from its receptacle.  This will take a while so it is best to just not move it.

Analytical Problems
1) If you start seeing very poor results after a number of months, the catalytic tube and mercury lamp may need to be replaced.  Consult Gabe for this!!

2) If you receive error messages or any other analytical problems.  Consult the Trouble Shooting section in the operation manual for help.  

Standards

These are the values I typically got vs. what they should be.

Sample
Weight
My values
Certified or previously measured values

San Joaquin Soil
0.1g
1.4 ppm
1.4 ppm

Estuarine Sed.
0.15-0.22g
0.025 ppm
0.04 ppm

Montana Soil
0.02-0.08g
5.8 ppm
6.24 ppm

