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1 Introduction
The FIAlyzer-1000 system is designed to be a user friendly, reliable laboratory “workhorse” for serial assays. A large
number of colorimetric procedures have been automated by FIA, and the FIAlyzer-1000 will handle the majority of
these. For specific information relating to these procedures and chemistries, please review the relevant FIAlab method.
Some methods are available on our website; if you do not see your method there, please contact FIAlab for further
assistance.
This manual will provide simple instructions on how to configure and run a single-channel FIAlyzer-1000 unit.
The manual will cover the basic operation of the FIAlyzer-1000 system and usage of the software, FIAsoft. For
additional information on FIAsoft, please review the separate FIAsoft user’s manual.

2

FIAlab Instruments, Inc.
http://www.flowinjection.com
sales@flowinjection.com

2151 N Northlake Way, Suite 100
Seattle, WA 98103 USA
+1 206 258 2290

FIAlab® Instruments
Leaders in Flow Injection Technology

2 Physical System Setup
The purchase of a FIAlab analyzer includes installation by FIAlab. Once the instrument is set up, very little should
ever need to be changed. If your instrument does require setup (e.g. you moved locations and took your analyzer with
you) please contact FIAlab for instructions. If your software ever needs to be reinstalled, please consult the FIAsoft
manual for instructions. Please see the below pictures for reference:

Light source

Peristaltic Pump

Spectrometer

Lab on Valve [LOV]

Valve

Figure 2.1 – Typical FIAlyzer-1000 setup
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Analyzer
On/Off
Switch

Light source on/off
switch
Connects to
Spectrometer

Optional
Amperometric
Detector

Spectrometer

Connects FIAlyzer-1000
to Computer

Connects external
devices [syringe pump,
heater]

Connects to 24 V
Power Supply

Figure 2.2 – FIAlyzer-1000 back panel
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On/off switch
Connects to computer
via serial cable or
USB

Autosampler power

Figure 2.3 – Cetac autosampler back panel

3 Basic Operation
3.1 Overview
This section contains instructions for running your analyzer on a daily basis. It assumes that reagents have
been made following the protocol specified in a FIAlab method. It also assumes that your instrument has
already been set up and configured by a FIAlab scientist. For more detailed information about the software,
please see the separate manual for FIAsoft, FIAlab’s control software.

3.2 Setting Up Your Instrument
1) Place intake lines in carrier and reagents.
2) The pump cassettes should have been left unclamped while the analyzer was not in use. Clamp them
into place.
3) Turn on all components (instrument, autosampler, light source, heater, anything else).
4) Open FIAsoft on your computer. If needed, load a new configuration. Configurations save settings
specific to each method (eg. nitrate will have one configuration, ammonia will have another). The
software remembers the last configuration that was saved, but if you run more than one method on this
instrument, you may need to load a new configuration.
5) Connect to the analyzer, autosampler, and spectrometer by pressing “Connect all Devices”
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Load
Configuration
Connect all Devices

Figure 3.1 – Loading Configuration and Connecting to All Devices
6) Manually start the pump by going to “Devices > FIAlab1 > Pump > On”. Let the pump run for ~2
minutes, or long enough for all the air to clear out of the system. Ensure there are no bubbles in the
flow cell.
7) If not using a cadmium column, skip this step. If using a cadmium column, turn off the pump, turn on
the cadmium column, turn on the pump again.

Pump On/Off

Figure 3.2 – Manual Pump Control
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8) With the pump still running, go to “Devices > Spectrometer1 > Single Acquisition”. The peak of your
intensity response should land between 45,000 and 55,000 counts for a FLAME spectrometer. If
needed, adjust the integration time until you are in this range.

Integration Time

Peak Height

Single Acquisition

Figure 3.3 – Spectrometer Settings

9) Manually stop the pump.
10) Place standards and samples on autosampler tray, and make sure all lids are removed from standards.
Generally, standards go in the standard rack which allows for larger vials, and samples go in one of the
sample racks that allow for smaller vials.
11) Load a sample table from a csv file, or enter the samples manually in the software. To load a table,
press “Load Template” and select the file. To enter manually, the easiest option is to use the “Rapid
Entry” feature, which allows you to type in sample names or use a barcode scanner.
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Rapid Entry

Load Template

Figure 3.4 – Sample Table Setup

RS

RA

RB

Figure 3.5 – Autosampler Trays
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12) Your instrument is now ready to run!

3.3 Running Your Samples
1) Under “Method Operation”, press “Start Method”.
2) Review the data as the method is running.
a. Check that the 0 ppm injection has no appreciable response.
b. Check that the calibration curve has R2  0.995. If you need to “uncheck” any of the points to
achieve this, the calibration standards should be repaired and the calibration should be rerun.
c. Inspect “View by Run” page:
i. There should be no negative peaks
ii. There should be no “dipping” before peaks
iii. Your lowest standard should have a clean, distinct peak.

3.4 Exporting Your Data
1) Your method can be set up to automatically save your data and export a report of your data. If you are
set up this way, you don’t need to do anything more. For instructions on setting this up, please see the
FIAsoft manual.
2) If you do need to get your data manually, the best option is to use a report. Go to “Data Analysis >
Report” and press “Create Report”. You can select “Report” on the upper bar to choose the format of
the report. You can then select “Export Report” to save this report.

Create Report

Figure 3.6 – Report Generation
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3) If you want to read data directly from the software, go to “Data Analysis > Results > Summary”. This
gives you all the calculated concentration values for your run. You can read the data directly from here.
You can also save the entire data file by pressing “Save Data”. This data file can only be opened by
FIAsoft, but can be useful if you want to go back later and review the data.
4) You can also go to “Data Analysis > Calibration” to see your calibration data.

3.5 Shutting Down Your Instrument
1)
2)
3)
4)
5)

If using cadmium column, switch column off.
Set all reagent lines into a rinse container filled with DI water (do not use carrier).
Go to “Method Operation > Load Method” and load “method_Instrument Wash”.
Run the method, following all prompts that appear.
Once the method finishes, unclamp the pump(s), turn off all components (instrument, autosampler,
light source, heater, anything else).
6) Exit FIAsoft.

4 Maintenance
If your instrument is covered under a preventative maintenance (PM) plan, the only periodic maintenance
you will need to perform is changing the pump tubing. If you do not have a PM plan, the following is a
recommendation for how often you change the various components. Please note that this schedule is
heavily dependent on use. Please see figure 2.1 for a diagram of our instrument if you are unsure of what a
part is.

Component
Peristaltic Pump
Tubes
Injection Valve Rotor
Tubing, Nuts,
Ferrules
Lab-On-Valve (LOV)
Valve Head
Light Source Bulb

Replace
After

Included in PM
Service

FIAlab Part
Number

1-4 weeks

Parts and labor once a year

270362

1 year
1 year

Parts and labor
Parts and labor

53001
270040, 240150, 240070

2-3 years
5 years
As needed

Labor only
Labor only
Parts only

29089
52004
17047

4.1 Changing Peristaltic Pump Tubes
Note: There is a helpful video on our website that also shows this process. Please use that if it is easier
for you.
1) Unscrew the pump tubes from the LOV.
2) Remove the cassettes from the pump by pressing the release lever on each one.
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Disconnect Tubes
from LOV

Cassette Release
Lever

Figure 4.1 – Removing Pump Tubes

3) The 3-stop pump tubing that is used on these pumps has the advantage that you can get two uses out of
each piece of tubing. This is because there are two sections of tubing that can be clamped. Determine if
you simply need to switch to the other section of tubing, or if you need to replace the tubing
completely. If you are just switching, and keeping the same piece of tubing, skip to step 5.

4) If it is time for completely new tubing, you need a new tubing assembly that includes pump tubing
(FIAlab PN 270362), a nut, ferrule, and green PEEK tubing. These assemblies can be purchased from
FIAlab, or you can create them with the following steps. There is also a video on the FIAlab website
that shows how to do this: https://youtu.be/Y36-ynayYVU
a. Insert green PEEK tubing (FIAlab PN 270120) into one end of the peristaltic pump tubing as
far as you can, about 1/8”. Cut it off flush with the end of the peristaltic pump tubing.
b. Slide a PEEK nut (FIAlab PN 240190) followed by a ferrule (FIAlab PN 240170) over the
PEEK tubing and onto the peristaltic pump tubing. The pointed side of the ferrule should be
towards the nut.

Nut
Ferrule
PEEK
Tubing

Figure 4.3 – Assembling Pump Tubing
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5) Place the 3-stop tubing back into the cassettes. If using the other half of old tubing, make sure you get
the unused half. Also make sure the tubing is oriented the right way, with the nut and ferrule on the
shorter side of the cassette.

Figure 4.4 – Tubing in Cassette

6) Reattach the cassettes by first hooking them onto the left side of the pump, and then clamping down on
the right side.
7) Screw the tubes into the appropriate ports on the LOV.
8) Adjust the tension levers to appropriately clamp the tube. With 1.02mm ID tubing, a good setting is 11
clicks from completely loose.

Figure 4.5 – Tension Lever Adjustment
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9) New tubes should have water run through them for 20 minutes prior to use to condition them. You
should make sure that liquid flows through in a relatively steady fashion (some pulsation is okay).

4.2 Changing Other Tubing
1) Besides the peristaltic pump tubing, tubing on the analyzer should not need to be changed more than
once per year. It may be necessary to change tubing more frequently in the case of clogs, buildup, or
kinks. The following is some general information on how to go about this.
2) Remove the old tubing by unscrewing the appropriate nut. If you want to keep the setup the same, it
can be helpful to measure the length of the old tubing so you can make the new tubing the same.
3) Slide a 1/16” nut (FIAlab PN 240150) followed by a 1/16” ferrule (FIAlab PN 240070) onto the new
tubing. The pointed side should be towards the nut.
4) Screw the nut into the appropriate spot, it should be finger tight. Gently tug on the tubing to ensure it is
secure.

Figure 4.5 – Basic Tubing Connection

4.3 Cleaning the LOV or Changing the Rotor
1) Unscrew all fluidic connections to the LOV. It can be helpful to take a picture of the setup before you
do this to ensure you remember how to put it back together.
2) Using a 7/64” hexagonal wrench, unscrew the 3 screws on the LOV. They should be loosened at equal
rates, one turn one each, then another, etc. You should not remove one screw entirely, then the other,
and then the third.
3) Using a small brush (FIAlab PN 270411) and lab detergent, clean the small ports on the back of the
LOV thoroughly. Using a Kimwipe and lab detergent, scrub the area around these holes, paying
particular attention to the part that interfaces with the rotor.
4) If changing the rotor, remove the old rotor and put a new one in place. If not, remove the old rotor and
clean it as you did the LOV, then dry it completely and replace it.
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Figure 4.6 – Valve Rotor
5) Make sure the LOV is completely dry, then reattach it to the valve. Again, you should tighten down the
3 screws equally, not one all at once.
6) Reattach the tubing to the LOV.

4.4 Cleaning a Flow Cell
1) Periodically, your flow cell may require cleaning. There is a helpful video on our website that walks
you through this process.

5 Assay Optimization
There are a number of ways to optimize your instrument. Whether you need to cover a greater concentration range
or need an improved signal, the FIAlyzer-1000 can provide the solution. This section requires a more experienced
user, since it deals with changing the physical setup and/or software settings in order to optimize your method.

5.1 Sample Loop
The internal dimensions of the sample loop on the FIA-LOV determine the quantity of sample that is injected for
reaction. A larger sample loop will introduce a greater volume of sample and thus result in more reaction product,
yielding a higher signal.* Because of this relationship long sample loops are advantageous when targeting low
concentrations while short sample loops are vital to high concentrations.
A 3” (7.6cm) piece of 0.03” (0.75mm) ID tubing is generally used for 10mm flow cells while a 6” (15.2cm) piece of
the same tubing is used for 100mm flow cells. If the sample loop is made longer than 6” (15.2cm) then the valve
delay in the script must be modified.
To change the sample loop:

*

Increasing the sample loop volume will increase signal only up to a certain point. Beyond that point, peaks will
grow wider and progressively more flat topped but peak height itself will no longer increase.
FIAlab Instruments, Inc.
2151 N Northlake Way, Suite 100
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1)
2)
3)
4)

Remove the current sample loop by unscrewing it from the SL ports on the LOV.
Cut a piece of tubing to the desired length and slide a P-286 nut and P-200 ferrule on each end.
Screw both ends into the sample ports on the LOV.
If the tubing is longer than 6” (15.2cm), adjust the script delay that determines how long the valve remains
in the INJECT position. It is essential that the valve stays in this position long enough for the entire sample
to flush through

Figure 5.1 – LOVs with sample loop lengths of 3” (7.6cm), 6” (15.2cm) and 12” (30.5cm) respectively

5.2 Extended Range Option

Figure 5.2 – FIAlyzer-1000 configured for extended range
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If you wish to measure high concentration samples and low concentration samples within the same run the extended
range option may prove the best solution.
This configuration requires an extra spectrometer, bifurcated cable and both flow cells (1cm and 10cm) that came
with the unit. One spectrometer will read the signal from the low concentration samples on the 10cm path flow cell
and the other spectrometer will read the signal from the high concentration samples on the 1cm flow cell. Each
spectrometer reads two wavelengths.
As an example of how the analysis works:
Spectrometer 1 is connected via fiber optic cable to the 1cm flow cell and is set to measure wavelength 1 at 540nm
and wavelength 2 at 600nm. The 1cm flow cell yields the best signal for high concentration samples. In the data
analysis section the calibration for these high samples corresponds to channel 1 and channel 2. Low concentration
samples should be taken out of these calibration curves by directing FIAsoft to ignore those levels for channels 1
and 2.

Spectrometer 2 is connected via fiber optic cable to the 10cm flow cell and is set to measure wavelength 3 at 540nm
and wavelength 4 at 600nm. The 10cm flow cell yields the best signal for low concentration samples. In the
analysis window the calibration for these low samples corresponds to channel 3 and channel 4. High concentration
samples should be taken out of these calibration curves by directing FIAsoft to ignore those levels for channels 1
and 2.
To set up the extended range option:
1) Mount a 10cm flow cell in addition to the 1cm flow cell on your instrument.
2) Remove the waste line from the 1cm flow cell and in its place put a piece of tubing linking its outlet to the
inlet of the 10cm flow cell. Attach a waste line to the 10cm flow cell outlet.

Connection between first and second flow cells

Figure 5.3 – Flow cell configuration in extended range option
3) Plug both spectrometers into the computer, and make sure that FIAsoft connects to them
4) Attach the single end of the bifurcated fiber to your light source and one of each of the bifurcated ends to
the 1cm and 10cm flow cell respectively.
5) Attach one spectrometer to the SMA connector on the right side of the 1cm flow cell via fiber optic cable.
6) Attach one spectrometer to the SMA connector on the right side of the 10cm flow cell via fiber optic cable.
16

FIAlab Instruments, Inc.
http://www.flowinjection.com
sales@flowinjection.com

2151 N Northlake Way, Suite 100
Seattle, WA 98103 USA
+1 206 258 2290

FIAlab® Instruments
Leaders in Flow Injection Technology
7) In the script set the wavelengths you wish the spectrometers to read at.
8) Increase the delay while the spectrometer is scanning to give the peak adequate time to clear both flow
cells.

5.3 Reaction Manipulation
Various parameters adjustable on the FIAlab will alter the extent of reaction and change the magnitude of the
absorbance signal. Three common methods are as follows and can be used alone or in conjunction with one another.
1) Pump rate
a. Increasing the pump rate will give less time for the reaction to complete before the sample
segment enters the flow cell. In general, because of this phenomenon, absorbance values with an
increased pump rate read lower whereas absorbance signals with an decreased pump rate read
higher.
2) Mixing coils
a. Similar to the pump rate, the length and volume of mixing coils changes the residence time of the
sample before it enters the flow cell. A longer coil means the sample will take longer to get to the
flow cell and the extent of reaction has increased by the time it is detected. A shortened mixing
coil has the opposite effect.*
3) Reaction temperature
a. For many reactions the reaction rate is greatly dependent on temperature. To increase the
concentration of reaction products, raise the temperature on the FT-Heater. To decrease the
concentration, lower the temperature.†

5.4 Spectrometer Wavelengths
Each assay product has a unique absorption spectrum. FIAlab software allows monitoring of several wavelengths
along this spectrum simultaneously. To look at low concentrations a wavelength with a high absorbance should be
chosen. To look at high concentrations a wavelength with a low absorbance should be chosen. Choosing different
wavelengths allows for an increased usable concentration range per run.
To optimize your run using monitored wavelengths:
1) Observe the reaction product’s spectra
a. Set up the assay as usual and run a high concentration standard. When the sample zone reaches
the flow cell stop the program Go to the spectrometer graphing tab, make sure absorbance is
selected in the bottom of this window and take a single scan. The spectra will appear in the upper
half of the screen.
2) Select the wavelengths
a. Select the desired wavelengths from the spectra. Generally three wavelengths are chosen to
monitor for absorption signal and a fourth is chosen to monitor as a reference wavelength. The
reaction product should not absorb at the reference wavelength and adequate light should be
available. If these two conditions are met the reference wavelength will monitor noise throughout
the system and its signal will be subtracted from the signal on the other three channels, giving

*

Making the mixing coil too short will lead to inadequate time for smooth dispersion of the sample zone and will
read as choppy peaks. Making the mixing coil too long will lead to excessive dilution of the sample zone.
†
Do not set the heater above 70C
FIAlab Instruments, Inc.
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smoother peaks. The signal subtraction is performed via the hardware settings use wavelength 4
as reference command.

Optimum
wavelength for high
concentrations

Optimum
wavelength
for low
concentrations

Figure 5.4 – Blue dye absorbance spectra
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6 Notes on FIA
Matrix Matching
Probably one of the most common problems encountered in FIA occurs when the matrix is not adequately matched to
the samples.
In other words, the carrier is not similar enough to the samples in terms of color, pH, and index of
refraction. For instance, measuring nitrite in seawater, the carrier must have salinity content similar to the samples.
The extent of the similarity is dependent upon the concentration of the nitrite. The lower the levels to measure, the
more critical it becomes for accurate matrix matching.
To test for matrix affects, run some sample blanks through (0 concentration of the analyte being tested). Matrix
mismatch is suspect when negative or positive peaks appear.
Perfect matrix matching is generally not possible. Several iterations may be required to determine the required degree
of closeness for satisfactory results. Again, the lower the levels to measure, the more critical it becomes for accurate
matrix matching.
Interferences
Many FIA methods are subject to effects of chemical interference, which can either enhance or suppress the
colorimetric response, and result in erroneous readings. It is critical that the user understands the underlying chemistry
and ensures that either there are no interfering components in the sample, or the interfering components are
compensated for (e.g., added in equal amounts to the standards).
Surfactants
In most assays it is important that surfactant be added to either reagent 1 or reagent 2. The type of surfactant is
dependent upon the type of assay. Consult the method write-up for the appropriate surfactant to use in a particular
assay.
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