APPENDIX A
ICP-MS METHODOLOGY AND MAINTENANCE

This appendix has been designed to give some basic guidance for running the
ICP-MS and IC used in our lab. Included are instructions for using the software,
hardware troubleshooting and method development. If you have questions that have
not been addressed here, the software guide is a great starting place. | have not found
it to be all that useful for troubleshooting, so you may want to contact someone with
more experience if you cannot find the answer here or in the guide. The service
technicians are also good, and can usually send you an email back by the end of the

work day.
Al. Main toolbar functions

There are 14 buttons on the main toolbar shown in figure A1.1. This section
gives a brief description of each one and when to use it. More complete instructions for

some of these are located in the following sections.
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Figure A.1. Main toolbar in NexION software. The last button is for Chromera, the
chromatography software which we have not been using. If it is installed, you can
access it from here.

Al.1 Method

When you click on this button, the current method in use will show up. Here, you
can make edits to the analytes, internal standards and associated groups, the analysis
time, number of replicates, sweeps, etc. The section on creating your own
concentration only method gives a description of the other tabs here. Anything

associated with the method and collecting your data after will be found here.

If you open this box to create a new method by going to file, new, a few options

will appear: Quantitative Analysis, TotalQuant, Isotope Ratio, Isotope Dilution, and Data



Only. Most of what you will use is through Quantitative Analysis. Use this for your

concentration only methods as well as your real time methods.

TotalQuant is a great way to get a semi-quantitative report on all elements in
your sample. Directions for using this are in the ICP-MS manual. You will basically find
a simple calibration solution, add in the concentrations for that. Then run a blank, your
standard and the sample. This is a quick way to judge dilution factors for your later

guantitative analyses.

We have not used the isotope ratio or isotope dilution features for the NexION.
Be careful when using these methods and check for accuracy. Quadrupoles are not the
best way to get very precise and accurate isotope ratios down to a reliable level.

The data only methods are good for finding your peaks and doing method
development to decide which isotope and interferences. For an example, check out my
demo methods showing rubidium and strontium peaks. The x-y method also uses the

data only method.
Al.2 Sample

There are two tabs on the sample box. One is for manual sample analysis. Use
this tab for when you inject your own samples or you do work without the autosampler.
Type in your sample name, and then click analyze blank, analyze standard or analyze
sample. | have only used all three for the TotalQuant analysis. Typically, you will just
use analyze sample. Make sure to come up with unique names for each sample, or you
will be asked to overwrite a file. If this happens, you can reprocess your data by using

the dataset mentioned in the next section.

The second option is a fill down sheet for autosampler use. Fill in all the
necessary information for samples only. If you are running a check standard as a
sample, you may include this as well, but regular standards will be written into the
method. Include autosampler location, sample nhame, method and action by right
clicking the box and selecting the appropriate action. Usually, it will say run sample.
The first one will likely say run blank, standards and sample. Every other column can



be filled in or left empty as you see fit. This file can be saved for later use or when you
have similar runs. To use the file, select all of the samples, hit build run list and then

analyze. It will ask if you wish to use or clear the most recent calibration.
Al.3 Dataset

This is a collection of each sample you have run since starting that data set.
From here you can reprocess data with new settings or get data for a sample that was
missed in your report export file. You cannot add anything to your method to reprocess,
but if you want to add/remove an equation to correct for an interference you can do that,
assuming you measured for that interference. To reprocess, make sure you have the
correct method and calibration files open. Select the samples you need, and then hit

reprocess. The data will come out on the file named on the method report file tab.

Make sure you make new datasets frequently so the dataset file does not
become too large. This prevents the software from opening and moving quickly.
Dataset files can be moved or rearranged on the computer rather than in the program to

make this easier.
Al.4 Realtime

This window is good for watching chromatography peaks or nanoparticle spikes
run in real time mode. Go to options to change the x-y values. From here you can also
decide if you want to see the results as “signal” which is like a chromatography output,
numerically or as the peaks for each analyte by selecting “spectral.” Hit analytes to add
or subtract analytes or change the colors on your graph. Selecting part of the graph will
zoom in on that section. To go back and zoom out, use the options bar or click the left

most button in the bar to see everything that has been run so far.
AL1.5 Interactive

If you want to see results from the optimizations and how the optimal values were
reached, click on this icon. The drop down menu gives the list of things you can see as

they are run. This box is similar to the real time box for options and settings.



Al.6 Calibration View

If you are running standards for a concentration only method, this is where you
can view your calibration curve. Check the stats button for your r? value. The closer
this is to 1, the better. | usually like a minimum of 0.999 for ICP-MS analysis. Make
sure to use the drop down menu to view all of your analytes. There can be cases where
some analytes come out great and others do not. You need a good line for each

analyte you wish to quantify.
Al.7 Report Option

Use this function to set up your report output files. From here you can select the
categories and sub categories of data you receive. For real time data, this usually just
involves the sample name with time vs. intensity data. For concentration only data, you
can add more to it. | typically have the sample name, measured and net intensities for
all replicates and a mean value for each. You can set fonts and spacing for your files

on this page as well.
Al.8 Report View

Open this box anytime you are doing a concentration only method or optimization
and you want to see the results for each sample. This will be set up how you wrote the
report output file in the previous tab. This is a good way to monitor your samples as you

are running.
Al1.9 Smart Tune

Use the Smart Tune to optimize the instrument at the beginning of each day.
See instructions for running the instrument and making your own smart tune for more

information.
Al1.10 Conditions

The conditions tab has all of the settings from optimizations, general settings and
the dual detector. On the manual adjust tab, you can make your own slight adjustments

to things, but be sure you know what the effect is and what you are changing before you



do anything on this tab. Make sure there are values on the dual detector tab or perform
a new detector calibration as described. Save the conditions after every daily

performance optimization.
Al1.11 Mass Calibration

This is like the tuning tab on the Elan. See section A3.7 for instructions on how
to use this function. Check for measured and actual amu to be within 0.05 amu and the

peak width is less than 0.8 amu.
Al1.12 Instrument

This is one of the more important boxes. On the main page, this is where you
can turn on and off the plasma and the vacuum. Pressures and other readings are
given on this page. An instrument diagram shows where a problem is located with an
error message if something goes wrong. Pay attention to any errors and record them in

the usage log.

The diagnostics tab has a list of every setting and read back for anything you can
control or would need to monitor. A drop down menu gives you the options to look at
general readings, advanced (more complete) settings, vacuum settings, plasma
settings, etc. The white lines are the settings, and the gray lines are the read back
values. These should be the same for each setting. If you (or a technician) are in
service mode, there will be additional blue lines for service read back values. You can
also set up a monitor for one or several of these readings over time. Most commonly
we have used it for temperature. The smallest unit for reading is every second. You
can set up how long you want it to monitor a temperature or set of values. This is good
for determining problems and causes. If there is a problem, that line will be in red and
the bottom box will have a list of problems and numbers for the code. You can look up
the code in the software manual, but most of the troubleshooting guidelines for those

have not been very helpful.

The maintenance tab has a short list of common maintenance procedures with a

status bar showing how soon that procedure needs to be done. Right click the bar



when you have done the procedure to reset the timer. Everything on this list is just
listed by time, so you may need to do the maintenance sooner or later depending on

your instrument usage.
A1.13 Devices

There are two tabs on this box we use currently, peristaltic pump and
autosampler. More detailed instructions on using these are listed in the main

instructions for how to do a concentration only method.
Al.14 Scheduler

We have not used this as much as might be useful, but this is a great tool for
running samples with the autosampler while you are doing other things or overnight.
You can schedule a warm-up and optimization to run while you are gone. You will need
to set a location for the tuning solution. Then you can set it to wait, or immediately start
analyzing your samples. Program a rinse before shutdown if you are using this feature
overnight. Any time you want to check something before it moves on to the next step,
add a wait time. When you click on this box, a good example schedule will pop up that

you can edit as needed for your run.
A.2 Concentration only methods using Maggie

These instructions are for typical concentration methods using the NexION 300Q
(Maggie). This method is for the EPA 200.8 guidelines. If you have a method already
written for a similar analysis, do everything the same, substituting your method name
anywhere you see it say EPA 200.8. If you need help writing a method, instructions are

in a later section of this appendix. Instructions for speciation methods will follow.

1. Open NexION software icon on ICP-MS computer (allow to boot up) and record start
time in Maggie’s online log. See problems section if this takes too long to load.

2. Turn on chiller to the left of the computer on the floor. See maintenance for chiller.

3. Check argon levels (gauge on the dewar more than ¥ and gauge on manifold over
100 psi) switch to cylinders if needed. Ensure the pressure going into the ICP-MS is

set at 100 psi. You can find this gauge in the back right corner of the instrument at



the back of the computer desk. See problems for argon if the pressures are not
correct.

4. Set up tubing for peristaltic pump, waste line in the back, internal standard in the
middle and sample line in front. T the sample and internal standard. Set internal
standard line in water or nitric acid and then replace with actual solution before
running samples. For typical analysis, the waste tubing is gray-gray, the internal
standard tubing is green-orange and sample tubing is green orange. This ends up
being a 2x dilution of the sample if you are using an internal standard. Flow rates for
each tubing are 0.26 mL/min when the peristaltic pump is set at 20 rpm. Black-black
sample tubing set at 20 rpm is 1 mL/min.

5. To determine additional flow rates or dilution factors for the different tubing options,

check out http://www.robinsonscientific.co.nz/tools.php.

6. Make sure you did not adjust the spray chamber or nebulizer in the process of
changing tubing. See problems for spray chamber and nebulizer placement.

7. In the software, open the devices box. Click on peristaltic pump tab.

8. Type “20” into pump speed (rpm) box.

9. Make sure tubing is lined up properly on rollers and lock in place. Hold rolled
clamps in place while shutting the straight bars with the adjustment knobs. See
problems for bad tubing.

10.Hook up tubing for autosampler and lock in place (thick tubing in the larger slot, thin
one in smaller slot, slide on black piece and push lever up to lock).

11.In the devices panel, open the autosampler tab. Autosampler type is S10, tray is
S10TrayF-157 position. Hit initialize, go to probe button and hit goto rinse then ok.
Close the devices tab.

12.Put the sipper into rinse solution (2% nitric acid).

13.Ensure solutions in tubing are moving in correct direction, sample and internal
standard into Maggie and waste exiting. Also check to make sure the waste
container is not too full. Empty into large white bucket if it is full. See problems for
uneven/poor flow.

14.0pen the instrument panel and record the idle vacuum pressure on Maggie’s log.

This value is typically around 1E-8. See problems for vacuum if it is too high.



15.Click the start button next to plasma, enter time on the log. If it does not light, try
again. See problems if you cannot light the plasma after a few tries.

16. Allow the plasma to warm up at least 15 minutes before beginning
tuning/optimization, and try to have it on about 45 minutes before you start analyzing
your samples.

17.While it is warming up, start loading your samples and standards and make sample
file.

18.Go to file menu, open workspace, EPA 200.8

19.Click sample box on main toolbar. Enter sample information and autosampler
location, including check standards every 10 samples (usually one of the 50 mL
tubes). In row one under measurement action, right click and then click run blank,
stds and samples. Every other row will say run samples. In the method column,
right click and find my folder and click on EPA 200.8 and fill down. Save this file in
your own folder.

20.Record in the log the sample matrix, (ie. nitric acid, NaOH, groundwater, surface
water, whether it was filtered, etc) and the analytes (for this method, EPA suite).
Ideally, your samples will have been filtered through a minimum of a 0.45 um filter
and will have total dissolved solids (TDS) in the range of 0.1-0.2%. If possible, dilute
samples with nitric acid to meet this requirement. Analytes near detection limits
might be problematic in a high matrix solution with dilution.

21.Click the SmartTune box and open CSMDaily. You may also have your own
optimization procedure. Please do the CSM daily first to have a consistent record of
performance, and then optimize for your analysis afterwards. See instructions for
your own optimization.

22.Aspirate set up solution for 2 minutes.

23.Click optimize at the bottom of list and click OK each time it asks you to aspirate
solution before each optimization. See optimization if one of the optimization
procedures fails.

24.Record vacuum running pressure in the log.

25.Check results of daily performance and print out to see if it passed. If it failed, find

out why. If the background is <4, ignore that it failed. If the oxides are <0.03,



ignore. If the oxides are too high, do a quick optimize (by right clicking name of
optimization and then quick optimize in drop down menu) of the nebulizer gas flow
and rerun performance check. See problems for failed daily performance.

26.Put sipper back into rinse solution.

27.Record values of daily performance in the online log.

28.Hole punch and put print out in the log binder (left most storage in desk).

29.Click on the conditions tab and then file, save. Close conditions tab.

30.Ensure you have an EPA 200.8 dataset open and minimized. Click dataset tab to
check.

31.Ensure you have the EPA 200.8 method open and minimized. Click Cu method
button to check. Also, in the method box, click on the side report tab and enter a
new file report name. If you forget to do this, your data will be added to the file listed
at the time of analysis.

32.Ensure that you have the EPA 200.8 report file open and minimized. Click RptOption
button.

33.Make sure the internal standard line is now pulling internal standard and not water
anymore.

34.Go back to your sample file and highlight all samples to be analyzed. Click Build Run
List. If you are running overnight, check the autostop box and see instructions for
peristaltic as well.

35.Click analyze batch. You are now running!

36.Itis a good idea to at least stay through your standards.

37.Click on the CalibView button. Check each element for linearity (stats button will give
you an R? value) and if there is any point that is off for some reason and you can get
rid of it, you can remove it by clicking on it. It may be better to just rerun the
standards if something is off. See problems for poor linearity.

38.Save your calibration file each time you run with your name, date and EPA200.8 in
your own folder. This will allow you to go back and reanalyze data at a later date.

39.1f you are using autostop (running overnight or while you are gone), reopen the
devices window and go to the peristaltic tab. Click options and enable tubing saver.

The tubing saver will spin the pump very slowly in one direction and then back in the



other direction when your analysis is finished. This prevents the tubing from being
damaged by being stuck in the same position cramped. Since we change the
sample and internal tubing routinely, this is mostly to help the waste tubing. Turn
this off feature when you get your samples in the morning.

40.Before you leave, make sure there is plenty of nitric acid to last through the run. If
there is not enough, the sipper will not be rinsed between samples, and you could
have carryover issues in your data.

41.1f you are staying, wait until the end of the run. Rinse the lines with acid and then
water before you turn it off. Go to the instrument panel to turn off the plasma. Just
hit “stop” on the plasma line.

42.In the morning (if you did not stay), collect your samples. Clean up the area around
the instrument.

43.Turn on the pump and allow the lines to dry before turning off the pump.

44.Unhook the tubing and release. Do this for both the instrument and the autosampler
pumps.

45.Turn off the chiller.

46.Export your data. Go to My Computer/NexION(C:)/NexION Data/Report Output. If
your data is in the main folder, highlight all files and put them in your folder. Email
files or save to a flash drive.

47.Clean the cones as needed. Be very careful if you need to remove the skimmer
(inner) cones!! Make sure it is fully tightened. See problems for cones.

48.Record cleaning, times and other notes in Maggie’s log.

49.Thank (pet) Jerry for watching over your run, and you are done!
A3. Common problems and fixes for Maggie

The following section is a troubleshooting guide for Maggie, the NexION 300Q.
Not every problem is covered here, and the software guide covers some basic
problems. The problems presented here seemed to be common in our lab.



A3.1. Software takes awhile to load

When the software takes awhile to load, it is often because the dataset folders
have too many files. This happens when someone does not check their dataset before
running and their samples are added to one that is already large, often times the daily
performance or default dataset. Go to My computer/NexION (C:)/NexION Data/Dataset.
Right click on the daily performance and default folders, go to properties and find out
how many files are in each folder. If there are more than about 300 (this number is very
rough), make a new folder in the Dataset folder and move the files that do not belong
there. If you can identify files that belong to a lab member, label the folder with their

name.

If you need to stop the program from loading while it is taking awhile, hit ctrl + alt
+ del to stop the program. Separate folders to a reasonable number and try to reopen

the program.

To prevent this issue, make sure all lab members are using their own
workspaces and datasets. Individual workspaces ensure everyone uses their own
method, sample files, report files and datasets. If you close your workspace at the end
of a run (by opening another like the Daily Performance workspace), you will prevent
others from accidentally overwriting your methods or files. New datasets should be

made every month when in frequent use or about every 250-300 samples.
A3.2. Argon pressure is too low

There can be several reasons for low argon pressure. The first is that we are
running low on argon in the dewar or cylinders. Switch over to a new cylinder or have
the dewar refilled in this case. Make sure we always have a back up source of argon.
You can check the pressure of a cylinder just by turning it on while it is hooked up to the
manifold. The pressure on the lower gauge only refers to the cylinders, and not the

dewar.

To switch from the dewar to a cylinder, start by opening the valve on the manifold
to the cylinder line. Turn on the cylinder. Close the valve on the dewar, followed by the



valve on the manifold to the dewar. Doing it in this order prevents us from losing
pressure, and it also prevents a build-up of pressure in the lines, which make it very
difficult to open or close later. There used to be some confusion about damaging the
dewar due to back pressure from the cylinder. We have tested this, and this is not a

problem. Argon from the cylinder will not flow into the dewar and damage it.

Another common cause for low pressure is low pressure in the dewar. This
typically happens after it has been filled. It takes a little while for the gas pressure to
build up inside. On the right side of the tank, there is a pressure builder gauge and
valve. Make sure you are reading the right line on the setting gauge. To set it at 200,
follow the line at 200 up and twist the silver cap valve until it rests on top of the top level
line, not directly next to 200. Then open the green switch just a little. This will build the
pressure up. Shaking the dewar by pushing it back and forth and swishing the liquid
around helps, as well. One thing to be careful of is setting the pressure builder too high
or leaving it open too long. We lost a tank of argon one week, and the General Air
employee told me it was because the pressure builder had been left open at too high of
a pressure. The tank is built to relieve excess pressure, so we will lose that argon.
Shut the pressure builder when you have enough.

A3.3. Placement of spray chamber and nebulizer

If the plasma goes out mid run, it can be for a few different reasons, including
loss of argon pressure, high matrix or water in the torch. In this section, | am

addressing the latter reason.

When you change the tubing or are working near the interface, be sure not to hit
the spray chamber or nebulizer out of place. The nebulizer can be set in the proper
position by doing an “x-y scan” similar to the Elan set up. To do this, go to method,
open my folder, and then X-Y method. Start a run using the set up solution and watch
for one element, such as indium. Gently move the nebulizer in and out until you get the
highest level of counts. Our setting tends to be with the nebulizer as far out as possible.

Do your best not to pull the nebulizer out while you make this adjustment. If the highest



counts are at a place too far out, you need to balance having it in there without

collecting too many droplets and getting a high signal.

For the spray chamber, make sure it is not at too high of an angle in any
direction. Have it pointing very slightly downwards from the nebulizer. There is an inner
tube, and you need to make sure that is not angled and collecting water. If the larger
drops build up there and there is not enough space to go to waste, those drops will go
into the spray chamber and up into the torch. Water/acid build-up in the torch will
distinguish the plasma. The spray chamber can be gently adjusted by hand. Try not to
hit it too hard, because it will break. It should rest easily in the holder. Do not over-

tighten that piece.
A3.4. Poor flow or uneven rates from peristaltic tubing

If you are getting poor flow or uneven flow rates in your tubing, there are two
likely causes. The first, and most common, is that the tubing is bad. This happens
frequently in the waste line if it was not unclamped. You will notice poor flow or a back
and forth motion of the liquid. Check the tubing for wear: bends that will not go away,
cracks in the tubing, or overly stretched tubing. For any of these signs, replace the
tubing with the flow problem. Stretch the tubing gently a few times before you put it on.

Allow it to sit on the rollers moving before you clamp it down.

Another cause for uneven flow is the tension is not set properly. The little screws
holding down the clamps may have been readjusted accidentally or they could be set
for a different size tubing. Be very careful when you go to readjust the tension. Start by
loosening the tension. Allow a large enough air bubble to go through the lines so you
can watch it. Slowly tighten the tension until the flow rate is even. Make one final ¥4
turn and leave it at this setting. Finally, make sure you have the tubing set in the right
direction. The pump spins counterclockwise. The tubing from the top should go into the
ICP-MS for the samples and internal standard and the waste line should be going into
waste. The bottom lines should go to the autosampler and internal standard container,

and the waste line should be coming from the spray chamber.



A3.5. Vacuum pressure is too high

The vacuum pressure can be high before turning on the plasma. This symptom
can indicate several problems. The easiest fix is that if the vacuum was turned off, it will
just take some time to go back down to pressure. Find out why the vacuum went off. It
can be a power issue, a mass spec issue, or the argon went out. You need a constant
argon flow to maintain a vacuum. This is the main reason to keep argon running even
when no one is running. It takes time to get the vacuum pressure back to normal after
we lose argon and the vacuum. If the power goes out in the building, the vacuum will

also go out. Check the event log to make sure nothing else is wrong.

If none of those issues are to blame, you may have a leak in one of the vacuum
lines or the connections. Do your best to tighten all the lines and connectors, and if all

else fails, order a service call.

If the vacuum pressure is too high while running, and it was good before turning
on the plasma, there may be an issue with the cones. Turn off the plasma and check
the cones for damage. Blocked cones can also create vacuum problems. Maintain the
cones and check routinely for damage, only using cones that are in good condition.

There are two roughing pumps and the turbos. It can be difficult to determine
where the exact problem lies, so if you are in doubt, call the service technician. One
pump may be working too hard to make up for the one not working, and this can be
difficult to find on your own. Maintain the pumps and change the oil as needed. See

maintenance on this.
A3.6. The plasma will not light

This is another symptom with many possible causes. Try to light the plasma
again. Sometimes, it just did not light on the first try. Simple things to check are argon
pressure, vacuum pressure and the main instrument panel for specific causes. Often, a
reason will be given on that page if there is an instrumental problem. These problems

can be addressed in the manual or by calling the service technician.



Things that you can do to fix plasma problems are as follows. Check for water in
the torch. This has happened a number of times. If the waste tubing is bad or the
instrument peristaltic pump is not turned on while liquid is entering the instrument, waste
water will build up in the torch and extinguish the plasma. If this happens, you need to
remove the torch to dry it out. From the front of Maggie, there are two metals turn
knobs, turn them 180°until you can slide out the interface box. Itis a good idea to
remove the spray chamber first by rotating the circular metal piece holding it in place.
Turn it until you can pull off the spray chamber. Once you have the box with the torch
out, unscrew the white Teflon pieces connected to the torch argon lines. Pay attention
to the locations of the plasma and auxiliary lines so that you put them back correctly
when you are done. Be careful not to scratch the torch when you pull out the ignitor.
This is another place to check if the plasma will not light. Make sure the ignitor is clean
and connected properly. You can clean it with a kim wipe or fine sand paper. After that,
twist off the pieces holding the torch and gently twist off the torch. Collect the
water/acid using kim wipes or paper towels, and dry with nitrogen or argon. Check the
o-rings for damage, replace if needed, and dry them off before continuing. Clean
anything from the injector. Once everything is clean and dry, replace the parts as they
came. Push the assembly back into the instrument and turn the knobs to lock in place.
Diagrams and pictures of this can be found in the manual. Before continuing analysis,

you will need to do a torch alignment.

After cleaning and when checking for plasma problems, check all argon fittings
on the torch and connecting areas. Make sure the cones and spray chamber are in
place and tightened properly. Loose parts and fittings could lead to the plasma not
lighting. Check the spring fitting of the interface. If this does not return to flush, the
door may not be shutting properly. Push on the springs and adjust until it is flush with
the outer ring. See figure Al for a photo of this. To clean it when you cannot get it to
return to normal, remove the four screws and the waste tubing at the bottom. Pull off
the ring, and then remove the back screws. Then you can separate the parts. Clean
with methanol and kim wipes. Makes sure you remove all dust and dirt and the spring

can move more freely.



Figure A. 2. Interface spring being adjusted. The inner spring ring should be flush with
the outer and inner metal rings.

In a few cases, | have seen the plasma not light or extinguish due to the sample
matrix. Samples high in organics, TDS and non-aqueous samples have led to plasma
instability. Dilute your samples appropriately and avoid non-aqueous matrices

whenever possible.

We have had problems with the plasma when the air vent system was down.
Check the vent system with a kim wipe to ensure it is pulling, and if you suspect that the

flow is too high or low, get facilities to check the flow rate and system until it is working

properly.

Finally, if all else fails and you cannot pinpoint the problem, deeper instrumental
problems may be responsible and you will have to contact the service technician to fix
the problem. Make note of everything you did to identify the problem to help the service

engineer understand the problem.



A3.7. Optimization procedure failed

The first thing to check for this is that you are using the correct tuning solution
and that the sample flow is even with no bubbles. Bubbles can lead to poor precision
and bad optimization results. Clear the bubbles by tapping or cleaning the affected
areas. Particles in the sipper connector have been problematic. Bubbles also come in
when the tubing connectors are not tight enough or have worn out. Check all of these

to find the source of bubbles.

If you did not allow the set up solution sufficient time to equilibrate and get to the
instrument, it is likely your torch alignment failed. This will cause all of your results to be
poor. Repeat the procedure after you have allowed the solution to get to the instrument.

If the nebulizer gas flow optimization failed, check for common issues, and then
check the values written into the optimization method. If the range is too small, or if it
does not cover the optimal settings, adjust as needed. For example, if your counts are
low, your oxides are extremely low and the neb gas flow is at the highest for the range
written in the method (0.9 if your range is 0.7 to 0.9), you may need to increase the
upper bound (0.95 or 1.0 in the case listed).

Along the lines of changing the range and boundaries, check to make sure you
are using the correct tuning procedure. People may have their own and you may have
accidentally opened the wrong files. Or, someone adjusted the parameters to optimize
on their specific analyte, and rather than doing it in their optimization file, the change
was made to the CSM daily file. The torch alignment should calibrate on indium, the
neb gas flow on Ce/CeO ratios and indium counts, and the autolens has default
elements. If these have changed, changed them back and save it. For your own

optimization, see the section on writing your own method.

Another reason for failed optimizations is a bad mass calibration. For some
reason, our software has some glitches, so to do a mass calibration, follow these
instructions. Click on the mass cal box in the tool bar. Open the method box, go to file,
open, folder: Valerie, then Val mass cal. This method file has the missing elements in

the regular mass cal file. Then on the mass cal box, hit calibrate. Repeat this



calibration until the masses are within 0.05 amu of the expected value and the peak
width is less than 0.8 amu. This may take a couple tries, but it will eventually work if
there is not a major problem. The only time we have had a major problem was when
the deflector was dirty. You cannot check this, but we knew it was dirty because of
melted cone o-rings. Figure A2 is an example of the damage done to the deflector from

a burnt o-ring.

Figure A.3. Damaged deflector. This was caused by a burnt o-ring traveling past the
cones. The front should be shiny silver with no discoloration.

Once you have checked everything, rerun a full optimization. Check the manual
if your problem has not been addressed here. Figure out what went wrong and what
might be the cause to determine what other optimizations you might need or parts you

may need to check.
A3.8. Daily performance failed

Check the report to determine what failed. The report on the computer screen
should break it down so you won’t have to do too much thinking. The most common
reason for Maggie is that the background is too high. The software sets the background

to be less than 2. | would say if it is under 4, just ignore that it failed. An extra couple of



