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Preface

Congratulations on your purchase of a Thermo Scientific spectrophotometer! Our
spectrophotometers integrate advanced hardware features with the power and flexibility of a
wide range of accessories.

Safety and Special Notices

Make sure you follow the precautionary statements presented in this guide. The safety and
other special notices appear in boxes.

Safety and special notices include the following:

Note Notes contain helpful supplementary information.

IMPORTANT Follow instructions labeled “Important” to avoid damaging the system
hardware or losing data.

CAUTION Indicates a hazardous situation which, if not avoided, could result in minor or
moderate injury.

WARNING Indicates a hazardous situation which, if not avoided, could result in death or
serious injury.

Thermo Scientific Orion AquaMate 7000 Vis and Orion AquaMate 8000 UV-Vis 1
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Spectrophotometer Basics

This chapter describes:
* Spectrophotometer Components
* Cell Holders
* Selecting and Positioning Cuvettes

e 7-dimensions

Spectrophotometer Components

Here are some major components visible on the outside of a typical instrument:

Sample compartment

USB port

Connectors

The connectors are on the back of the instrument:

Thermo Scientific Orion AquaMate 7000 Vis and Orion AquaMate 8000 UV-Vis
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1 Spectrophotometer Basics
Spectrophotometer Components

TLE = 11

EEE @ 1T

inn inn
USB communication port ~ USB printer port Fuse compartment

A/C power connector  On/Off switch

WARNING Avoid shock hazard. Always turn off the instrument and unplug it from the
wall outlet or power strip before you unplug the power cord from the instrument
connector.
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1 Spectrophotometer Basics
Spectrophotometer Components

About the Keypad

Key or button Function
° ° b b * Called “Function” keys.

* Performs a specific function as displayed above each key.
Function keys .

Functions will change depending on the software screen.

* Some function keys may not be active.

* Clears the value being entered.
e * Returns to the previous screen.
¢ Deletes the last character entered.
clear
* Accepts highlighted, entered, or selected values.
enter
* Advances to the next parameter or screen.

Thermo Scientific 269-289800 3



1 Spectrophotometer Basics
Cell Holders

Key or button Function

* Prints the method or results to the selected printer.

* If“PC” is selected for the printer, sends the method or results
to the USB port.

* Displays a menu of software applications.

* Displays the Utility screen.

¢ Controls the location of the cursor.

* Highlights the value or option for the selection.

* Enters numbers, a decimal point and a minus sign for values.

* Cell position keys.

* Selects the cell holder position to be measured.

B = blank and 1-5 = sample positions.

ooo = positions when used in Auto 3 mode.

Cell Holders

The Orion AquaMate 8000 UV-Vis includes a special cell holder with positions for a vial, a
square cuvette, and rectangular long path cuvettes up to 50mm in length. 6-position and
single cell holders are also included for traditional spectrophotometry applications, allowing
you to take advantage of the full capabilities of the instrument.

The Orion AquaMate 7000 Vis includes only the three position water analysis cell holder.
Other cell holders are available for purchase as optional accessories.

4 Orion AquaMate 7000 Vis and Orion AquaMate 8000 UV-Vis Thermo Scientific



1 Spectrophotometer Basics
Selecting and Positioning Cuvettes

6-Position Cell Holder
p L®

Note If the Cell Positioner method option is set to Auto 6, whenever you press Run Test
to start a measurement, the instrument attempts to initialize the cell positioner. If a single
cell holder is installed, the message “Error, Single Cell Holder found. Use Single Cell
Holder?” appears. Press Accept Change to continue the measurement with a single cell, or
install the 6-cell changer and press Cancel Change.

See the parts list for a more detailed list of available accessories.

Selecting and Positioning Cuvettes

The compatible wavelength range for different types of cells depends on the material used.

Cell Type Wavelength

Optical Glass 360 nm to > 1100 nm
Borosilicate Glass 330 nm to > 1100 nm
Disposable:

Quartz 190 nm to > 1100 nm
Polystyrene > 340 nm
Methacrylate > 300 nm

Acrylic > 280 nm
UV-transparent > 220 nm

Note Sce the manufacturer’s specifications and work within the recommended range.

Thermo Scientific 269-289800 5



1 Spectrophotometer Basics
Z-dimensions

Note The pathlength of test tubes is not as well defined as that of square cuvettes.

Other Guidelines

Position cuvettes and test tubes so that the clear sides face the light beam, one clear side facing
the front of the instrument and the other facing the back.

Note Always place test tubes in the instrument in exactly the same orientation in the light
beam. An alignment mark on the test tube helps you orient the test tubes consistently and
correctly.

When using small aperture (small volume) cells:
* Always used cells with black masking

* Use the same cell (or cuvette) for your blank and your samples

Z-dimensions

The figure below illustrates the position of the light beam in the instrument.
Beam size specifications are shown below.
¢ Distance from bottom of cuvette to center of beam (Z-dimension): 8.5 mm

* Beam dimensions: 2 mm (wide) by 7 mm (tall)

875 mm | SN S ———

6 Orion AquaMate 7000 Vis and Orion AquaMate 8000 UV-Vis Thermo Scientific



Setting Up the Instrument

Setting up the instrument involves:
* Entering Parameter Values

* Setting Utility Parameters

Entering Parameter Values

Numeric Entry

Thermo Scientific

The following sections describe the use of the keypad to interact with menus and controls.

These sections provide instructions for:
* Numeric Entry
* Menu Selection

* On/Off Toggle

* Alphanumeric Entry

With the parameter (e.g., Wavelength) highlighted, start typing the numeric value. An Entry

window with the value range appears. Type the complete entry and press Enter.

Advanced A-2T-C 17:02 ZEFEhﬂﬂ

ezt MName Copper
easuremnent Mode Conc/5td

Ref. Wavelength Correction On|
fef. Wavelength JZ20nm
Delay Time (minisec) 0:00
Conc of 3tandard Undef ined
Factor Undef ined
| nits C
Fample Positioner Auto 6
Mumber of 3amples

Entry: [

Enter Wavelength (190 - 1100)

Orion AquaMate 7000 Vis and Orion AquaMate 8000 UV-Vis 1



2 Setting Up the Instrument
Entering Parameter Values

Alternatively, you can press Enter to display the Entry window with the value range and then
type the complete entry and press Enter.

Menu Selection

With the parameter (Units, or Sample Positioner) highlighted, press Enter to display the
selection list. Highlight the appropriate item and press Enter.

Advanced A—=T-C 17:05 Z28Fehd

C
Test Mame Ppm
Eeas?remiﬂt Mo ppk
ave leng i
Ref. Wavelengt &ﬂ]
Ref. Wavelengt| mg-mL
Delay Time (mi| pgsmL
Conc of Standal| M-L
Factor mM-L
mits Iu
Sample Positio| pM~pL
Mumber of Samp| [Unit]l] ———
More parameter| Press T or | to select
Prez= ENTER
Fress T or 1 t

Edit
[Unit]

On/Off Toggle

With the parameter (e.g., AutoPrint) highlighted, press Enter to toggle to the opposite value.

Alphanumeric Entry

With the parameter (e.g., Test Name) highlighted, press Enter. The Name Entry screen

appears. Highlight the desired character and press Add Character. When you are finished,
press Accept Name.

Create Test Name 17:25 Z8Feb0?

ABCDEFGH IJELMNOPQRS TUVWXYZ0123456789
Abcdefghi jklmnopgrstuvexyzl] =/p(o#

Test Mame = Copper Test 1

Press T or | to select character.
Press Accept Mame to save the test.
Delete Delete Add Accept
Name Character [Character Name

8 Orion AquaMate 7000 Vis and Orion AquaMate 8000 UV-Vis Thermo Scientific



Setting Utility Parameters

2 Setting Up the Instrument
Setting Utility Parameters

The Utility menu lets you set certain non-test hardware parameters, such as the date and time,

standby setting, screen contrast settings and printer setup. You can also access a directory of all

stored tests and the calculator function.

You cannot set utility parameters or change the utility when the instrument is carrying out a

measurement.

* Press Utility on the keypad.

Printer

Boreen Contrast
Printout Contrast
Btored Tests Directory
ISB Drive Files
Calculator

Prezsz T or | to select parameter.

ti1lity 4:09pm SAugOY

Boftware Revision: 4 .000d4
Inztrument Serial Numhber: ZR01234567

DatesTime Setup 4:09pm S5Aug09

Btandby Oorfr
Bazeline Expiration (hr:imin) Orf
Beeper On
Language Englishl
k of lamp life used 0.87

PC

Setting the Date and Time

Thermo Scientific

Highlight Date/Time Setup and press Enter.

tility J:39pm 1leHMard
Time Format ansp
et Time 3:39p

IPress T or | to select item to change.

et aet et
Day Month Year

You can modify the date, time format and time.

Orion AquaMate 7000 Vis and Orion AquaMate 8000 UV-Vis 9



2 Setting Up the Instrument
Setting Utility Parameters

< To set the date

1. Highlight Set Date and press Enter.

2. Press Set Date, type the date and press Enter.

3. Press Set Month, highlight the correct month and press Enter.
4. Press Set Year, type the year and then Enter.
5

. Press Esc to save the settings.
< To select the time format

You can set the instrument to display the time in either am/pm or 24-hour format. To change

the format, highlight Time Format and press Enter until the desired format (AM/PM or 24
hour) appears.

< To set the time
1. Highlight Set Time and press Enter.
2. To set the hour, press Set Hour, type in the hour and press Enter.
3. To set the minutes, press Set Minute, type in the minute and press Enter.

4. To select between AM and PM (if in AM/PM time format), press Set AM/PM until the
appropriate setting appears.

Note Your changes are saved automatically (even during power down) by battery
backup.

Standby Mode

To prolong lamp life, your spectrophotometer has been pre-set at the factory to automatically
go into standby mode after 15 minutes of inactivity.

Since the tungsten lamp of the Orion AquaMate Vis spectrophotometer requires a 30-minute
warm-up, the spectrophotometer has been pre-set at the factory to Standby Mode OFFE.

< To change Standby Mode time
1. Highlight Standby and press Enter.

10 Orion AquaMate 7000 Vis and Orion AquaMate 8000 UV-Vis Thermo Scientific



2 Setting Up the Instrument
Setting Utility Parameters

Scamming

Test]|@3ave as an internal test

Mea=s| Save test to the floppy disk
Star| Save test to internal and floppy
Stop
Samp| Press T or | to select
Scan| Prezz ENTER

Inte| Prezs EEC to exit

Cell

ID# (O=0FF)

Auto Print Off
Auto Save Of ]

Presz T or ] to select item to change.

2. Highlight the length of time you want the instrument to wait before entering standby
mode and press Enter.

Setting Baseline Expiration Time

If you will be performing scans on your samples, you can set a time limit for which a collected
baseline will be valid. This is particularly useful when measurements are made in a production
setting across multiple shifts or when the nature of the blank sample changes dramatically
with time.

% To set the baseline expiration time

1. Highlight Baseline Expiration (hr:min) and press Enter.
Htility 3:47am 16Mard

Foftuware Revision: 1.200
Instrument Serial Mumber: ZM7A123005
Printer Internal
DatesTime Setup J:47am 16Harq

Etandb 15 mi

Beeper
Language Engli=s
t: of lamp life used 3.0
Bcreen Contrast
Printout Contrast
Etored Tests Directory

Entry:
Enter tine (00:10 - 24:00, 0=0FF)

2. Enter the desired time in the Entry baseline expiration time field and press Enter.

Thermo Scientific Orion AquaMate 7000 Vis and Orion AquaMate 8000 UV-Vis 1"



2 Setting Up the Instrument
Setting Utility Parameters

Setting the Screen Contrast

To make it easier to read the display, you can adjust the screen contrast on the instrument.

< To set the screen contrast

1. Highlight Screen Contrast and press Enter.

tility JF:48Bam loMarO
Software Revision: 1. 200
Instrument Serial Mumber: ZH7A123005
Printer Internal
DatesTime Setup J:48am 16Mar0d
Etandby 15 min
Bazeline Expiration (hr:imin) Of f
Beeper Ony
Language English
i of L0
o
Erin Press T for darker contrast
Stor
Dizsk|| Press | for lighter contrast
Calc

Press ESC to exit
Pres

T 1

2. Adjust the contrast by following the instructions on the screen.

3. Press Esc.

12 Orion AquaMate 7000 Vis and Orion AquaMate 8000 UV-Vis
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Accessories

This chapter briefly describes the sampling and system accessories that are available for your

spectrophotometer. Complete descriptions and operating instructions are included with the
accessories.

You can install or remove these accessories without switching off the instrument.

Cell Holders and Cell Holder Accessories

The AquaMate is shipped with a custom cell holder that accommodates a vial up to 25 mm in
diameter, a rectangular cell up 50 mm long, or a 10 mm pathlength square cuvette. An
additional single cell platform and 6-cell carousel for 10 mm square cells is included with the
Orion AquaMate 8000 UV-Vis.

Cell Holder Configurations

Thermo Scientific

The following table shows the available cell holders and their accessories. You can install or
remove accessories without switching off the instrument.

Orion AquaMate 7000 Vis and Orion AquaMate 8000 UV-Vis 13



3 Accessories
Cell Holders and Cell Holder Accessories

Cell Changer System Single Cell System
Standard Cell Holders

Cell Holder Initialization

When you press Run Test to start a measurement, the instrument displays the message
“Calibrating and Checking Turret, Please Wait” while it attempts to initialize the cell changer
at the Blank position. With the Water Analysis carousel, the spectrophotometer will rotate the
carousel to the default position, then rotate the selected cell holder back into the measurement
position. This ensures that the cell holder is properly positioned in the beam.

If a single cell holder has been installed, the message “Error, Single Cell Holder found. Use

Single Cell Holder?” appears. Press Accept Change to continue, or install the cell changer and
press Cancel Change.

14 Orion AquaMate 7000 Vis and Orion AquaMate 8000 UV-Vis Thermo Scientific



3 Accessories
Cell Holders and Cell Holder Accessories

If the 6-Position Cell Holder has been installed, it will initialize it to the “B” position. After it
has initialized the cell changer, the instrument will display the data collection screen for the
test.

Note If, while in this screen, you remove the cell changer and press Run Sample, the
instrument will display “Fatal Error: 8 Press Esc to return to main menu.”

Pressing Esc returns you to the parameter menu screen of the test. Press Run Test and the
instrument will now display the message, “Calibrating and Checking Turret, Please Wait”
while it attempts to initialize the cell positioner at the Blank position.

If the cell changer is still not in the sample compartment, the instrument will display
“Error, Single Cell Holder Found. Use Single Cell Holder?”

Either press Cancel Change and reinstall the cell changer or press Accept Change to
continue with using the single cell holder.

To prevent the Fatal Error whenever removing the cell changer, always return to either the
main menu or the test parameter menu of the test before removing the cell changer.

Changing Cell Holders

To:
* use long pathlength cells (cylindrical or rectangular)
* use test tubes
* measure solid samples in the filter holder

* regulate sample temperature via an external liquid recirculator

you must install the appropriate cell holders. The 6-Position Cell Holder installed in the
spectrophotometer can easily be removed to install other accessory cell holders. See
“Removing the 6-Position Cell Holder and the Single Cell Holder” on page 17.

Installing the 6-Position Cell Holder and the Single Cell Holder

< To install the 6-Position Cell Holder and the Single Cell Holder
1. Open the sample compartment door and let it rest on its hinge.

2. With one hand, carefully lower the cell holder straight down into the sample
compartment.

Thermo Scientific Orion AquaMate 7000 Vis and Orion AquaMate 8000 UV-Vis 15



3 Accessories
Cell Holders and Cell Holder Accessories

Figure 1. 6-Position Cell Holder

Captive thumbscrew

Figure 2. Single Cell Holder

Captive thumbscrews

Single cell holder

g (O] = Alignment pin hole
S

3. With your other hand, tighten the captive thumbscrew(s).

4. Close the sample compartment door.

16 Orion AquaMate 7000 Vis and Orion AquaMate 8000 UV-Vis Thermo Scientific



3 Accessories
External Printers

Note If the cell holder is not aligned correctly, you will not be able to tighten the
thumbscrews.

Removing the 6-Position Cell Holder and the Single Cell Holder

< To remove the 6-Position Cell Holder and the Single Cell Holder
1. Open the sample compartment door and let it rest on its hinge.
2. With one hand, loosen the captive thumbscrew.

3. With your other hand, pull straight up on the cell holder and lift it out of the sample

compartment

4. Close the sample compartment door.

Installing Accessory Cell Holders

Make sure that you have the correct cell holder baseplate installed.

Note To use 100 mm long pathlength cells, you must install the Single Cell Holder
baseplate.

See “Cell Holder Configurations” on page 13 for the different cell holder accessories that can
be created for your instrument.

Each of the Cell Holders needs to be installed on either a single-cell baseplate or a multi-cell
baseplate by removing the cell holder(s) secured to the baseplate. Each cell holder has a captive
screw in the bottom of the holder that secures the holder to the baseplate. Use a flat blade
screwdriver to loosen the captive screw from the baseplate and lift the cell holder from the
baseplate. Then insert the new cell holder into the appropriate position and secure it to the
baseplate by tightening the captive screw.

Note Remove the baseplate from the instrument before removing or installing cell

holders.
See “Installing the 6-Position Cell Holder and the Single Cell Holder” on page 15 for

instructions on installing the complete accessory assembly in your instrument.

External Printers

Your spectrophotometer is able to print to external desktop printers supporting HP PCL 5.0
format and later.

Note PCL format does not support HP “Windows” printers.

Thermo Scientific Orion AquaMate 7000 Vis and Orion AquaMate 8000 UV-Vis 17



3 Accessories
External Printers

To print to an HP PCL printer, connect the USB cable to the printer and to the USB port on

the back of the instrument (see “Connectors” on page 1).

Note The instrument is compatible with most HP PCL printers; brands other than HP
will also be supported if they use the PCL5 communications protocol. If the printer is not
purchased from Thermo Scientific, it is your responsibility to determine whether the
printer is compatible with the instrument. Contact technical support or your sales
representative for more information.

18 Orion AquaMate 7000 Vis and Orion AquaMate 8000 UV-Vis Thermo Scientific



Sample Positioner Setting

Auto 6

Auto 3

Manual 3

The spectrophotometer lets you use many different cell holders and accessories to take
measurements. When you select your test parameters, you select the type of measurement
required and indicate the number of samples. You can choose from the following
measurement options:

Measure one blank and up to five samples without changing cuvettes in the cell changer. The
instrument automatically measures the blank and advances the cell changer to measure the
remaining samples.

Measure one blank and two samples without changing cuvettes in the cell changer. The
instrument automatically measures the blank and advances the cell changer to measure the
samples in positions 2 and 4.

This setting is used only for the Water Analysis test. Use the buttons on the keypad to position
the desired sample holder in the beam for measurement.

Single Cell Holder

Thermo Scientific

Place the blank in the cell holder, measure it, place a sample in the cell holder, and then
measure your sample. This process is completely manual. The cell position buttons do not
function when you select Single Cell Holder.

Note You can cause the 6-Cell Changer to function as a single cell holder and measure
only one cell by selecting this option. However, we recommend that the single cell holder
be used for accessories requiring a high degree of positioning repeatability, such as the
nanoCell accessory, small aperture microcells, the coupling module of fiber optics probes,
and flowcells used with a sipper system.

Orion AquaMate 7000 Vis and Orion AquaMate 8000 UV-Vis 19



4 sample Positioner Setting
Manual 6

Manual 6

Measure a blank and up to five samples without changing cuvettes in the cell changer, using
the cell position buttons to advance the cell changer to the appropriate position for the next
measurement. Place the blank in the blank position and your samples in the other cell
positions. Regardless of where the cell holder is positioned, when you press Measure Blank
the cell holder automatically goes to the blank position and measures the blank. However, you
can use the cell position buttons to select a different position for the measurement.

Note When you have the Cell Changer installed, the instrument always considers the
material in the B position as a blank. This means that even after measuring your blank the
first time, you can place samples only in positions 1 through 5.
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Cell Correction

Every test setup screen provides access to Cell Correction.

Note Cell Correction is not active from the Main (Basic ATC) screen.

Note Cell Correction is active only when the 6-Position Cell Holder is set to either
Auto 6 or Auto 3. The feature is not active when the cell holder is set to 1-Cell or Manual
6, nor when the Single Cell Holder is installed.

Before running Cell Correction:
e (lean the inside and outside of all the cells to be matched.

* Fill the cells with distilled water (or other blank solution), and place them in the sample
compartment (see “Selecting and Positioning Cuvettes” on page 5). Place the blank
cuvette in Cell “B” of the cell changer.

Cell Correction

< To run Cell Correction

1. Load the test type or stored test.
Advanced A—%T-C

Abzorbance]

avelength 546 . Onm
fef. Havelength Correction On
Ref. Wavelength 545 Onm
Pelay Time (min:sec) 000
Fample Positioner Auto 6
Humber of Samples 1

More parameters...

PFress T or ] to select item to change.

Save Stored Run
Test Tests Test

2. If Cell Correction is not visible, highlight More parameters and press Enter.
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5 Cell Correction
Cell Correction

3. Highlight Cell Correction and press Enter.

hdvanced A—2T-C 15:28 21Febﬂi

Cell Correction Ony
Setup Correction

ID# (O=0FF)

LowsHigh Limits —9999,-9999
Ltatistics Of 1

More parameters...

*Cell Correction Mot Calculated

Press T or } to select item to change.
Save Stored
Test Tests

Cell Correction is now activated, as indicated by the word On.

Note When Cell Correction is activated, additional parameter lines are added to the
screen above the Cell Correction line. If the Cell Correction line is no longer visible,
highlight More Parameters and press Enter.

4. Highlight Setup Correction and press Enter.
5. Highlight Correction Mode and press Enter to set the mode to either:

Scan — Cell Correction is run on a blank and one sample cell for the range of wavelengths
you specify in Scanning mode.

Discrete nms — Cell Correction is run on a blank and up to five sample cells for up to 31
user-specified, discrete wavelengths.

ell Correction

4:35am Z21Janl

Correction Mode
pate Corrected 0200 0—
Sample Poszitioner Auto B
Humber of Matched Cuwvettes

Press T or | to select item to change.

Run
Set nms Cgrr.

6. If you selected Scan mode in the preceding step, specify the Start Wavelength and the
Stop Wavelength values.

22 Orion AquaMate 7000 Vis and Orion AquaMate 8000 UV-Vis Thermo Scientific



5 Cell Correction
Cell Correction

7. Press Run Corr. to start Cell Correction.

If you selected Discrete nms mode, first specify the wavelengths using the following
procedures, and then Cell Correction.

Cell Correction measures the other cells against the blank and records, stores and dates
the measurements. From these measurements Cell Correction establishes the required

correction factors, which then are automatically applied during all subsequent tests (if
Cell Correction is activated).

Specifying Wavelengths for Discrete nms Mode

< To specify wavelengths for Discrete nms mode

1. Highlight Sample Positioner and press Enter to set this parameter to either Auto 3
(when using three large cell holders) or Auto 6 (when using six small cell holders).

2. Highlight Number of Matched Cuvettes and press Enter.

3. Specify the number of cells you are matching and press Enter.
Cell Correction 3:12im 24Janﬂg
Correction Mode Discrete nm

Date Corrected 000 —————d

Enter Humber of Samples (1 — 5)

Entry: “|

4. Press Set nms to select the wavelengths for which Cell Correction will be run.

A list of wavelengths appears.
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5 Cell Correction
Cell Correction

Cell Correction 15:33 ZEJunﬂa
nm
1 600
2 540
3 450
EN
Entry: S
Enter Wavelength (190 — 1100)

Note Match cells at all analytical wavelengths. Matching at one does not guarantee
matching at others.

. Highlight the position where you want to enter the first wavelength.

. Press Add nm.

NN W

. Enter the value for the wavelength and press Enter.
8. After entering all the wavelengths, press RunMCorr. to start Cell Correction.

The application measures the other cells against the blank and records, stores and dates
the measurements. From these measurements the application establishes the required
correction factors, which are applied during all subsequent tests (if Cell Correction is
activated).
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Managing Stored Tests

The instrument uses test method files containing the values for all parameters needed to run a
test, including those for cell changer alignment and installed accessories. After setting the
parameters, you can assign a unique test name and save the test. You can then restore the test
and run it without having to set the parameters again.

When you power-down the instrument, the current test is maintained by battery backup.
When you turn the instrument on again, the cell holder alignment and values for all
parameters are the same as when the instrument was last used. If you load a saved test, the
values for all parameters stored with it replace the current values of the test parameters.

Software Password

This password lets you “lock” test setups (test parameters) so they may not be overwritten or
deleted. The password also lets you remove the security so you may edit the test parameters.
See the Lock/Unlock section for more information on locking a test.

Note This password cannot be changed.

Password: 4363797

Note Tests stored on a USB memory device cannot be locked or unlocked.

Naming a Test

When saving a test, specify its file name using up to eight alphanumeric characters.

< To name a test

1. After setting the test parameters, highlight Test Name and press Enter.
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6 Managing Stored Tests
Saving a Test

Create Test Mame 12:721 Z1FebO7

TBCDEFGHIJKLMMOPQRSTUVUXYZ0123456789

abocdefghi jklmmopgrstuewsxyz _=/p (i

Test MHame =

ress T or | to select character.

ress Accept Mame to sawve the test.
Add Accept

Character Mame

This screen lets you:
* Delete the test name
* Delete a character in the name
* Add a character to the name
* Accept the name
2. Highlight the first character for the test name and press Add Character.
3. Continue selecting and adding characters until the name is complete.

4. Press Accept Name.

Saving a Test

After a method has been configured, there are two options for saving a test. The test method
can be saved to an external memory device using the front USB port or to the internal
memory of the spectrophotometer.
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Thermo Scientific

§canning Z:EBEM 5ﬁuiﬂa

Test Mame Cobalt iomn
easurenent Mode Abszorbance
tart Wavelength 400 . 0n

Btop Wavelength 500 . On

Bample Pozitioner Auto B

Bcan Speed Fast
Interval 1.0nm

Cell Correction Off
ID# (O=0FF) 1

Auto Print Oy

Auto Save Data Of f]

Press T or ] to select item to change.

Save Stored Run
Test Tests Test

< To save a test in the instrument library

1. Press Save Test.

A prompt appears:

canning 4:14Em EHuiﬂﬂ

Bave as an internal test
Save test to the USB drive

Save test to internal and USB

Press T or | to select
Presz EMTER
Press ESC to exit

Auto Print

Press T or | to select item to change.

fiuto Save Data Off

2. Select the appropriate location and press Enter.
3. Create or enter a name for the test.

Use the procedure in “Naming a Test” on page 25.

6 Managing Stored Tests
Saving a Test
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6 Managing Stored Tests
Loading Test Files

Create Test Mame 1:39pm PAug09

ABCDEFGH IJKLMNOPURSE TUVWXYZ01 23456789

abodefghi jklmmopgrsBouvuxyz _=/p I

Test Mame = Cobalt

Press T or | to select character.
Press Accept Mame to save the test.

Delete Delete Add Accept
Nane Character [Character Name

4. Press Accept Name.
5. Select whether the test is included as a SmartStart test.

See “SmartStart” on page 31.

Create Teszt Mame 1:42pm PAug0l

SAMInclude az a SmartStart test
Do not include as a Smartitart test

2
Press T or |l to select
Press EMTER
Press ESC to exit

T

ress T or | to select character.
ress Accept Mame to sawve the test.

6. Highlight the appropriate SmartStart option and press Enter to save the test.

Loading Test Files

You can load saved test files from the internal memory from the Utility screen.

< To load test files
1. To access all test files, press Utility.

2. Highlight Stored Tests Directory and press Enter.
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Lock/Unlock

Deleting a Test

Thermo Scientific

tility Test ﬁirectnry

More tests...
Press T or J| to select test.

1Z2:25 Z1Feb04]

DNA (260-230) Read—only
DHA with Scan (Z260.-280) Read—only
DNA with 3can (Z260-230) Read—only
d=DNA Read—only
==DMNA, RNA Read—only
Oligos (entered factor) Read—only
Oligos (calc factor) Read—only
Direct UV (2602 Read—only
Protein Tests

Bradford-Standard Read—only
Bradford-Micro Read—only
Lowry—Standard Read—only

Select Load
Test Test

6 Managing Stored Tests
Lock/Unlock

Note To view the stored tests of a particular test type, press Test, select a test type, and

press Stored Tests.

To lock or unlock a test, highlight it and press Lock/Unlock.

Enter the password and press Enter.

Utility Test Directory

Protein Tests

Lowry—Micro Read—onl
BCA—3tandard Read—onl
BCA—Micro Read—onl
Biuret Read—onl
Direct UV (Z280) Read—onl
Direct UV (205) Read—onl
Warburg—Christian Read—onl
Cell Growth

Cell Growth Read—onl
Socanming
5

More tests...
IPress T or | to select test.

Gelect Lock Delete Load
Test Unlock Test Test

Note To lock or unlock access to the file, you must enter the software password of this

manual.

To delete a test, highlight it and press Delete Test.
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6 Managing Stored Tests
Deleting a Test

This page intentionally left blank.
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SmartStart

Thermo Scientific

The SmartStart™ feature lets you customize the spectrophotometer by placing the most
frequently used test methods on the first menu. Right after the instrument initializes, a simple

menu containing only the SmartStart tests appears.

If you select one test as a SmartStart test, the instrument, when powered on, automatically

loads this test and prepares for immediate measurement.

If you select more than one test as SmartStart tests, the instrument, when powered on,

automatically displays a menu containing only those tests.

Note You can always access the default main menu by pressing Test.

% To set up a single test SmartStart

1. Press Utility to display the Ustility screen.

Fcreen Contrast
Printout Contrast

Prezs T or | to =zelect parameter.

tility 11:04 Z8Febod
Software Revision: 0.014b
Instrument Serial Mumber:

Printer Off
DatesTime Setup 11:04 ZB8Feh0?
Standby 15 min
Bazeline Expiration (hr:imin) Off
Beeper On
 of lamp life wused 1.21x

Stored Tests Directory
alculator

2. Highlight Stored Tests Directory and press Enter.

3. Highlight the appropriate test and press Select Test.

An arrow sign “>” indicates the test has been selected for the SmartStart menu.

Press Esc to return to the Utility screen, or power down the instrument.
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7 SmartStart

< To unselect a test
1. Press Utility.
2. Highlight Stored Tests Directory and press Enter.
3. Highlight the test to be removed and press Unselect Test.

The Main Menu will be displayed upon power up.

% To set up a multiple test SmartStart

1. Follow steps 1 through 3 in the procedure above for setting up a single test SmartStart.

2. Select the desired tests.
An arrow sign “>” indicates the tests selected for the SmartStart menu.

Press Esc to return to the Utility screen, or power down the instrument.

Note To remove tests from the SmartStart menu, see the procedure above for
unselecting a test.
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Concentration Units

Specifying Concentration Units

Thermo Scientific

This chapter covers:
* Specifying Concentration Units

* Creating Custom Units

Concentration and kinetics tests include a parameter for units, which labels the results. The

spectrophotometer includes a set of basic concentration units.

All programs in the spectrophotometer use the same list of basic units:

¢ C (concentration)

Custom units can also be created; for more information, see “Creating Custom Units” on

pg/L
ppm
M/L
ppb
mM/L
g/L

IU
mg/L
pM/pL
mg/mL

ng/pL

page 34.
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8 Concentration Units
Specifying Concentration Units

< To select the units

1. Highlight Units and press Enter.

Advanced A—xT-C 10:09 14Fehb0
C|

Test Mame ren

Measurement Mol ppb

Wavelength gL

Delay Time (mi| mg-sL
Conc of Standa| mg/mL

Factor Pg-mL
M/L
Sample Positio ?H/L

More parameter|| [Unitl ——

Press T or 1 to select
Press EMTER

Press T or | to select item to change.
Edit
[lUnit]l

2. Highlight the unit you want to select and press Enter.

Creating Custom Units

In addition to the basic concentration units, you can create a custom concentration unit and
add it to the list. This custom concentration unit can be changed when desired.

Note Only one custom concentration unit is available in the list at one time.

% To create custom units
1. With the Units Selection window displayed, press Edit [Unit].
Use this screen to:

* Delete the name of a unit
¢ Delete a character in the name of a unit
* Add a character to the name of a unit
* Accept the name of a unit

2. Follow steps 2 through 4 in “Naming a Test” on page 25.

The new custom unit appears in the list of basic units.
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Calculator Function

Thermo Scientific

N NS

To use the Calculator function

. From the Utility menu, highlight Calculator and press Enter.

. Use the numeric keypad to enter the desired value.

. Press the desired function (+, -, x or +).

. Enter the second desired value and press Enter.

Note You can only add, subtract, multiply, or divide two lines of numbers at a

time.

tility

Boftuare R
Instrunent

Printer
Date-sTime
Btandhy
Baseline E

¢ of lamp
Boreen Con
Printont C
Stored Tes
alculator

9:23am 14Mar0’

Orion AquaMate 7000 Vis and Orion AquaMate 8000 UV-Vis

35



9 calculator Function

This page intentionally left blank.
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10—

Water Analysis Application

The Water Analysis Application supports commercial water analysis kits and methods where

the manufacturer specifies a factor or equation that yields the concentration of the analyte as a

result. Thermo Scientific Orion AquaMate spectrophotometers come with a set of

pre-programmed methods loaded onto a USB memory device. Up to ~90 methods can be

loaded into the AquaMate’s internal library and accessed at any time. For more information,

see “Managing Stored Tests” on page 25. The methods can also be made available from the

Smart Start menu. For more information see “SmartStart” on page 31.

Loading a Test Method from the USB Stick to the AquaMate

Thermo Scientific

1.

2.

NN W

10.
11.
12.
13.

Access the USB memory stick using a computer.

Copy the desired test method(s) from the Orion, Merck and/or CHEMetrics folders to
the Thermo folder.

. Remove the USB memory stick from the computer and insert it into the USB port on the

front of the AquaMate spectrophotometer.

. When the AquaMate spectrophotometer is first powered on, it will display the initial

measurement screen.

. Press test to access the test types.

. Pressthe A ¥ keys to highlight Water Analysis and press enter.

. Press the Stored Tests function key.

. Press the & ¥ keys o highlight Load test from USB drive and press enter.

. Pressthe A ¥ keys to highlight the test method to be loaded and press the Load Test

function key.

Press the Save Test function key.

Press the A ¥ keys to highlight Save as an internal test and press enter.
Press the Accept Name function key.

Press the A ¥ keys to highlight Include as a SmartStart test or Do not include as a
SmartStart test and press enter.
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10 water Analysis Application
Running a Test Method from the USB Stick

13

. Press the Run Test function key to begin using the test method.

Refer to the specific reagent chemistry section for detailed instructions.

Running a Test Method from the USB Stick

1.

L

hd

Make sure the test method to be run is in the Thermo folder on the USB stick and the
USB stick is connected to the USB port on the front of the AquaMate
spectrophotometer.

From the initial measurement screen, press test to access the test types.
Press the & ¥ keys to highlight Water Analysis and press enter.

Press the Stored Tests function key.

Press the & ¥ keys to highlight Load test from USB drive and press enter.

Press the & ¥ keys to highlight the appropriate test method and press the Load Test
function key.

Press the Run Test function key.

Running a Test Method from the AquaMate Instrument Library

1

LN

. From the initial measurement screen, press test to access the test types.
Press the & ¥ keys to highlight Water Analysis and press enter.

Press the Stored Tests function key.

Press the & ¥ keys to highlight Load internal test and press enter.

Press the & ¥ keys to highlight the appropriate test method and press the Load Test
function key.

. Press the Run Test function key.

Running a Test Method from the AquaMate SmartStart Menu

38

1
2
3

4

. From the initial measurement screen, press test to access the test types.
. Press the SmartStart function key.

. Pressthe & ¥ keys to highlight the appropriate test method and press the Load Test
function key.

. Press the Run Test function key.

Orion AquaMate 7000 Vis and Orion AquaMate 8000 UV-Vis Thermo Scientific



10 water Analysis Application
Running a Water Test

Running a Water Test

Thermo Scientific

When a method has been loaded, the following screen will appear.

ater Analysis 10:10amn 263&;12'

Test Mame AL_C
easurement Mode fibsorbance|
avelength 65 1nm|

1pt Adjust offr
everzse Color Off

Sample Positioner MHanual 3j
ID# (O=0FF) 1

Statistics off

Fiuto Save Data off

ore parameters...

IPress T or ] to zelect item to change.

Save Stored Run
Test Tests Test

Press the Run Test function key. The following screen appears.

Water Analy=sis 8:03am 5Jull?
Test Mame: Al_C
Abs Result
ID# 546 .0nm mog .- L
easure
Blank

Open the sample compartment. If the desired sample holder is not in the beam, press the
button on the carousel control of the keypad corresponding to the correct cell holder shape
(circle for vials or test-tubes, square for 10 mm square cuvettes, rectangle for long path
rectangular cuvettes). If necessary, the instrument will rotate the carousel to place the correct
cell holder in the measurement position.

Insert a cuvette, tube or vial containing the blank or zero solution into the sample holder.

Note Ideally, the same cuvette or vial, or one that has been matched to the sample vial,
should be used.

See Using a Reverse Color Method for use of reagent blanks in reverse color methods.
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10 water Analysis Application
Running a Water Test

Close the lid and press the function key under the Measure Blank option. The instrument will

set the measurement wavelength and perform a blank measurement. Open the lid and remove

the blank.

Note When running a reverse color test, a reagent blank will also be required in addition

to the normal blank. Insert the reagent blank if necessary and press the function key under

the Rgnt Blank option. Open the lid and remove the reagent blank.

Place the cuvette, vial or tube containing your sample in the sample holder, close the lid and

press the function key under the Measure Sample option. The screen will display the result as

shown below.

Water fmalysis

3: 14Em Z0ct 12|

Test Mame: AL_C
Ah=z Rezult
IDH Sd6nn C
1 Q.960 81.22
Z Q.352 29.78
I Samples 2
Average G5 .50
Etd Dev 36.37
|[Page 1, Samples 1 — 2
easure save Heasure
Blank Data Sanple

Note If you set Statistics to OFF in the test parameters screen, no Average or Std Dev

information will be displayed.
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10 water Analysis Application
Programming a New Method or Altering the Factor(s) in a Method

Programming a New Method or Altering the Factor(s) in a Method

Thermo Scientific

Press the Test button to go to the main menu. Use the up/down arrow keys to select Water
Analysis if necessary, then press the Enter button to get to the Water Analysis test menu,

below:
10:10am 2633‘12'

est Mame AL_C
easzuremnent Mode fAbsorbance
avelength 65 1nm|
ipt Adjust off
Reverse Color off
Fample Positioner Manual 3
ID# (O=0FF)

Ftatistics Off
Auto Save Data off

Fresz T or | to zelect item to change.
Save Stored Hun
Icst Iest= Icst

Press the Enter button to alter the value for the highlighted parameter. Change the
highlighted parameter by pressing the up/down buttons. The measurement wavelength can
also be edited by simply starting to press number keys when the parameter is highlighted. If a
reverse color test is being programmed, then the Reverse Color option must be enabled by
setting this field to On.

Note The Manual 3 is the only available Sample Positioner option in the Water Analysis
test.

Select More Parameters to enter the second screen of the Water Analysis test programming,
below:

Hater fnaluysis g8:01am 5Jull?

BLANK
Rezsult= A + BX + CX2 + DX3
A —0 . 30800000
B(or Factor) 1.15700000
C —0.74800000
1] 023700000
Result Units mg L

ore paramneters...

Presz T or ] to select item to change.
Save Stored Run
Test Test=s Test
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10 water Analysis Application
Using the One Point Adjustment Calibration Feature

The AquaMate can implement factors or curves up to third order polynomials. As shown in
the screen, the format for entering the equation is:

Result = A + Bx + Cx% + Dx3

where “x” is the absorbance at the programmed wavelength.

For methods with a simple multiplicative factor, enter this factor as value B. e.g. If the factor
given with the kit is 12.68, set B=12.68, and your equation will be

Result = 12.68 * Absy

where ABS,, is the measured absorbance at the wavelength specified in the first parameters
screen.

A large majority of commercial water kits use factor sets that require only B, or only A and B.
A limited number may require factors C and D.

Note You can choose a result unit from a list of pre-programmed options or customize
your own unit. Simply select Result Units and press enter. The list will be displayed. For
more information, see “Concentration Units” on page 33.

Using the One Point Adjustment Calibration Feature

42

Use the one point adjustment feature prior to running a preprogrammed test method to
ensure accurate measurements. This procedure is recommended each time a new batch of
reagents are used to account for variations in batch-to-batch reagent composition and other
factors that affect the accuracy of a method with a fixed calibration curve.

When the one point adjustment feature is off, no adjustment is applied when running the test
and test results are calculated exactly according to the preprogrammed equation.

1. Load the test method in the Water Analysis test menu.

2. If the 1 pt Adjust parameter is set to Off, press the AY keys to highlight 1pt Adjust and
press Enter to set the parameter to On.
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10 water Analysis Application
Using the One Point Adjustment Calibration Feature

Water Analyszsis 10:14am ZEEEiiﬁ

Test Hame Test
Measzurement Mode Abzorbance
Wavelength 660nm
1pt Adjust O
Adjust Factor 1. 000
Reverse Color Orf
Sample Pozitioner Manual 3
1D (O=0FF) 1
Statistics Orf
Auto Save Data Orf

ore paranmeters...

Preszs T or | to select item to change.

Calculate Save Stored Run
Apt Adjust Test Tests Test

. Prepare a blank, reagent blank (reverse color methods only) and calibration standard with

a known concentration within the method range and near the expected sample
concentration.

Refer to the specific reagent chemistry section for detailed instructions.

. Press the Calculate 1pt Adjust function key.

The screen below will appear with the Standard Concentration: value highlighted.

Water falysis 10:1%7am 263&;12'
Test Hame: Test

Btandard Concentration

[ Measure
Blank

. Press enter to edit this field, then use the numeric keypad to enter the concentration of

the standard and press enter.

. Wipe the exterior of the blank vial and place the blank vial into the holder in the sample

chamber.

. Close the sample chamber door.

. Press the Measure Blank function key.
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10 water Analysis Application
Using the One Point Adjustment Calibration Feature

44

9. Open the sample chamber door and remove the vial from the sample chamber.

10. For reverse color methods only:

a.  Wipe the exterior of the reagent blank vial and place the reagent blank vial into the

holder in the sample chamber. Close the sample chamber door.

b. Press the Measure Rgnt Blank function key.

c.  Open the sample chamber door and remove the vial from the sample chamber.

11. Wipe the exterior of the standard vial and place the standard vial into the holder in the

sample chamber.
12. Close the sample chamber door.

13. Press the Measure Standard function key.

14. Open the sample chamber door and remove the vial from the sample chamber.

The display will show the standard concentration that was entered in step 5, the measured

concentration without a correction and the calculated adjustment correction factor.

Water fma lysis

Test Hame:

Test

10:23an ZESEEIa

Btandard Concentration 2000 mg-sL

Measured Concentration 1.848 mg-L

Adjust Correction 1.082

[ Measure Heasure
Blank Accept Standard

Typically a correction factor of 0.7 to 1.3 (within 30%) is acceptable.

15. Press the Accept function key if the calculated adjustment correction factor is acceptable.

The screen returns to the Water Analysis test menu and displays the adjustment factor

among the parameters.
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10 water Analysis Application
Using a Reverse Color Method

ater Analysi

Test MName

Ad just Factor

Sanple Positi
ID# (O=0FF)

Gtatistics
Auto Save Dat

ore paramete

resz T or | to select item to change.

=

onexr

a

"s...

Manual 3|
1

Calculate Save Stored Run
t_fdjust Test Tests Test

16. To save the adjustment correction factor to the test method, press the Save Test function

key and overwrite the existing test method or save as a new test method.

17. Press the Run Test

function key.

When running a test with an adjustment correction factor in use, the display will show
(1pt Adj) next to the test name.

[Uater Analysi

=

Test Name: Test(ipt Adj)

10 :25am ZESEiia

Abs Result
IDH#t 660nm mng.~L
1 1.348 Z.918
2 1.348 Z2.918
3 0.925 2.002
Page 1, SEamples 1 — 3
EasUre Save MHeasure
Blanlk Data

Using a Reverse Color Method

Thermo Scientific

Reverse color methods are recognizable as those which have a negative factor (i.e., the slope of
the calibration curve is negative). For these methods, the chemistry used to make the
measurement causes a dark color (high absorbance) for very low concentrations of analyte,

and an increasingly lighter color (lower absorbance) as the concentration of the analyte
increases. Chemical Oxygen Demand (COD) is an example of a test that is often run using a

reverse color chemistry.
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10 water Analysis Application
Using a Reverse Color Method

Reverse color methods require that the instrument measure both a clear blank and a reagent
blank to properly calibrate the instrument before measuring test samples.

Using a Preprogrammed Reverse Color Method

Load the method from the library. An example of a reverse color method screen is shown
below.

Mater fmnalysis 10:28am Zb3epl’d

Test Mame
Meazurenent Mode Absorbance
Mavelength F40nm
1pt Adjust off

Rample Po=sitioner Manual 3
ID# (O=0FF) 1
Gtatistics 0Off
Finto Save Data Off

More parameters...

Press T or J to select item to change.
Save Stored Run
Test Tests Test

To run the method, follow the sequence of steps below:

1. Press the Run Test function key. The following screen appears:

[Water Analysis 10:Z29am Z68epl
Test Mame: COD II!.]II:H
Abs Result
IDH# 340nm mg-L
[ Measure
Blank

2. Place a cuvette, tube or vial containing a clear, colorless blank solution (such as distilled

water) in the measurement position and press the Measure Blank function key. The
Measure Rgnt Blank option will appear.
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10 water Analysis Application
Using a Reverse Color Method

Water Analy=sis 10:29am Z2b3epl?
Test Mame: COD | B !.]II:H

fAbs Result
ID# 340nm mg L
Heasure Measzure
Blank Bgnt Blank

3. Place a reagent blank (typically a solution prepared using the test kit and a sample known
to have a zero concentration of the analyte, such as distilled water) in the measurement
position and press the Measure Rgnt Blank function key. The Measure Sample option

appears.
Water fnaly=sis 10 :30am EEEEEI%
Test Mame: COD
Abs Result
IDH# J40nm mog L
[ Measure MHeazure MHeaszure
Blank Bgqnt Blankl Sample

4. Place your sample in the measurement position and press the Measure Sample function
key. The data for your sample measurement are displayed. Continue to press the Measure
Sample function key after placing each sample in the measurement position in the sample

compartment.

Note If you leave the method by pressing the Esc key or the Test key on the
instrument keypad you will need to re-measure the clear and reagent blanks in order
to measure more samples using the reverse color test.
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10 water Analysis Application

Using a Reverse Color Method

Water Amaly=zis

Test Mame: COD
Abs Result
IDH# 590nm mg L
i 1.509 2.791
2 0.996 5.690

Page 1, Samples 1 — 2

10:32am ZESEiiﬂ

BaSUre Save
Blank Data

Measure

Bgnt Blank

Heasure
Sanple

Programming a Reverse Color Method

To program a new reverse color test, go to the main water test menu, scroll down to the
Reverse Color option and press the Enter key. The value for Reverse Color will change to On.

Mater fmalysis

Tezt Name
Measurement Mode
Mavelength

Cample Positioner
ID# (O=0FF)
Ltatistics

Finto Save Data

More parameters...

1pt Adjust off

Press T or | to select item to change.

10:28am 2553;1%

coD
Absorbance|
340mim

Manual 3

Off
Off

Save

Test

stored
Tests

Hun
Test

Scroll down to More Parameters... and press the Enter key.

Set the factor (or polynomial equation) using the values supplied with the test kit or
calculated by your laboratory during development of the test.
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10 water Analysis Application
Using a Reverse Color Method

Water Analy=sis 10 :27am EEEEEIE|

Result= A + BX + CKZ + DX3

A Q. 00000000
Blor Factor) =5 . 65000000
C 0 00000000
D Q. 00000000
Result Units mg /L

|[Hore parameters...

Press T or ] to select item to change.
Save Stored Bun
Test Tests Test

Scroll to the desired line, press the Enter key, and then type in the numeric value of the factor.
Press the Enter key to confirm the value. Saving your method after creation is recommended.
Press the Save Test function key to save your method to the library and/or a USB memory
stick once you have programmed it. Press the Run Test function key to begin the test. See the
previous section for a detailed explanation of the blanking and measurement procedure.
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10 water Analysis Application
Using a Reverse Color Method

This page intentionally left blank.
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IT—

Abs and %T Measurements—Basic A-%T-C

Basic ATC mode puts the instrument into an “instant measurement” mode. The user simply
walks up to the instrument, inserts a sample and measures it. Depending on whether the
mode is set to Absorbance (A), % Transmittance (%7T), or Concentration, the result appears,
along with the type of measurement, the date and time, the wavelength and the cell position
used for the measurement.

To toggle between Absorbance, %Transmittance, and Concentration, press Change Mode.
You can toggle modes whenever you see Change Mode.

Abzorbance 16:03 31Janﬂa

0.476R
660 . Onm

Measure Set Change
Blank nn Mode

When Basic ATC is set to Absorbance or %RIransmittance, these capabilities are provided:
* Setting the Wavelength
* Measuring a Blank

* Measuring Samples

Thermo Scientific Orion AquaMate 7000 Vis and Orion AquaMate 8000 UV-Vis 5



11 Abs and %T Measurements—Basic A-%T-C
Setting the Wavelength

Setting the Wavelength

< To set the wavelength

1. Press Set nm or any number key to set the wavelength.

|abzorbance 17:25 1ﬁirﬂﬂ

0.219A/
| S46gl

Enter Wavelength (190 — 1100)
cet

110

2. Enter the wavelength for taking measurements and press Set nm again.

Measuring a Blank

< To measure a blank
1. Place the blank in the cell holder.
If a 6-Position Cell Changer is installed, place the blank in the B position.

2. To enter an absorbance or transmittance value for the blank, press a number key and enter
the desired value in the Entry field.

3. Press Measure Blank.

Measuring Samples

If a 6-Position Cell Changer is installed, place the samples in the cell positions and press the
corresponding cell position button to move the cell holder to the measuring position. The
absorbance (ABS) or percent transmittance (%T) measurement appears on the display.

If a Single Cell Holder is installed, remove the blank and place the sample in the cell holder.
The absorbance or %Transmittance measurement appears on the display.
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Abs and %T Measurements—Advanced A-%T-C

Use the Advanced A-%T-C application for Absorbance or %Transmittance measurements
that include Cell Correction or a measurement delay time, or for automating the
measurement of multiple samples with a cell changer. This section covers:

* Selecting the measurement mode (Absorbance or % Transmittance)
¢ Cell Correction

* Recalling a Test

* Setting Up Test Parameters

* Taking Measurements

To get started, press Test, highlight Advanced A-%T-C and press Enter.

Advanced A—=T-C 11:42 4Feh0]

| Test Jape - —————
Meazurement Mode Abzorbance
Wavelength 546 .0n
Delay Time (min:sec) 000
Sample Positioner Auto 6
Mumber of Samples

More parameters...

Prezsz T or ] to select item to change.
Save Stored Run
Test Tests Test
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12 Abs and %T Measurements—Advanced A-%T-C
Recalling a Test

Recalling a Test

< Torecall a test
1. In the Advanced A %T C screen, press Stored Tests.
2. Highlight the test you want to recall and press Enter.
Use this screen for:
* Setting Up Test Parameters
* Cell Correction
» Saving a Test
* Viewing the list of stored tests

b Pll{illg Measurements

Setting Up Test Parameters

% To set up test parameters
1. Highlight the desired parameter.

Some parameters appear only if you select one of the concentration modes, while others
appear regardless of the selected measurement mode. See “Parameters” on page 125 for a
complete list.

2. When the parameters are set, press Save Test to save the test or Measure Sample to
measure a blank or samples.

Taking Measurements

% To take measurements automatically (using Auto 6 or Auto 3)
1. Press Run Sample.
2. Install the blank and samples.

3. Press Measure Sample.

% To take measurements manually (using Manual 6 or Single Cell Holder)
1. Press Run Sample.
2. When prompted, place the blank and samples into the cell holder.

If the 6-Position Cell Holder is installed, place the blank in the B position and the
samples in positions 1 to 5.
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12 Abs and %T Measurements—Advanced A-%T-C
Taking Measurements

3. Press Measure Blank.

If a 6-Position Cell Holder is installed, it moves to the B position to measure the blank
and returns to its previous position.

4. Press Measure Sample.

The sample measurement appears. If a 6-Position Cell Holder is installed, press the cell
position buttons to reposition the cell holder and measure the rest of the samples
manually.
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Taking Measurements

This page is intentionally left blank.
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15—

Basic Concentration Measurements—Basic
A-%T-C

This chapter covers:
¢ Basic Concentration Measurements
* Using Conc/Std to Measure Concentration
* Using Conc/Factor to Measure Concentration

* Measuring Samples

Basic Concentration Measurements

Use Basic ATC mode to make basic concentration measurements. This basic concentration
mode is useful for very simple comparisons that do not require a standard curve. You cannot
save data in this application or factors used when a single standard is measured. For better
accuracy and the ability to save and recall methods and data, use the Standard Curve
application mode described in “Concentration Measurements—Standard Curve Application”
on page 91.

Measuring concentration using the Basic ATC mode is similar to measuring Absorbance or
%T. Basic ATC mode lets you measure concentration using either a factor or one standard to
convert absorbance readings to concentration units.

* When using a factor, specify the factor and concentration units.

* When using a standard, specify the concentration of the standard and measure its
absorbance.

When Basic ATC is set to Conc/Std or Conc/Factor, you can perform these tasks.
* Setting the Wavelength and Mode
* Measuring a Blank
* Measuring a standard or entering a factor

* Measuring Samples
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13 Basic Concentration Measurements—Basic A-%T-C
Setting the Wavelength and Mode

The steps for taking measurements in the two modes are similar—the only difference is
whether you measure a standard or enter a factor.

Setting the Wavelength and Mode

< To set the wavelength and mode
1. Press Set nm or any other number key to set the wavelength.
2. Enter the wavelength for taking measurements and press Set nm again.

3. Press Change Mode until the appropriate measurement mode (Concentration with
Standard or Concentration with Factor) appears.

Using Conc/Std to Measure Concentration

58

In this mode a standard sample of well known concentration is used to determine the
concentration of samples. The concentration of unknown samples is determined
ratiometrically from the measured standard. The measurement can be expressed
mathematically as

Standard Concentration Sample Concentration

Abs/ %T of Standard ~ Abs/ %T of Unknown Sample

where the standard concentration is precisely known, the Abs/%T of the standard and the
Abs/%T of the unknown sample are measured, and the sample concentration is calculated.

< To use Conc/Std to measure concentration

1. If necessary, press Change Mode to switch to the Concentration with Standard mode.

Concs5td 16:15 F1Jan0d
Factor=1 (————- )
Std=1 C BLANK

0.478C
660 . Onm

easure Onits-s Set Change
Blank Standard nn HIE

If a 6-Position Cell Changer is installed, place the blank in the B position, and the

standard in position 1.
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13 Basic Concentration Measurements—Basic A-%T-C
Using Conc/Factor to Measure Concentration

2. Press Measure Blank.

If the Single Cell Changer is installed, remove the blank and place the standard in the cell

changer.
Press Units/Standard to set the units and measure the standard.
Press Enter Conc, enter the concentration value of the standard and press Enter.

Press Select Units, highlight the appropriate unit in the list and press Enter.

AN

Press Measure Standard.

The instrument measures the absorbance of the standard and displays the absorbance and
calculated factor.

Using Conc/Factor to Measure Concentration

Thermo Scientific

In this mode a concentration factor is used to determine the concentration of samples. The
concentration of unknown samples is determined ratiometrically from the entered factor. The
measurement can be expressed mathematically as

(Abs / %T of Sample) * Factor = Concentration of Sample

where the factor is entered, the Abs/%T of the sample is measured, and the sample
concentration is calculated.

< To use Conc/Factor to measure concentration
1. If necessary, press Change Mode to switch to the Conc With Factor mode.

2. Press Units/Factor to set the factor and select the units.

[Conc with Factor 15:29 6Mardl
BLANK

Factor 45

|Unit=s C

Press T or | to select item to change.

Enter Select
Factor Inits

3. Press Enter Factor.

4. Type the desired factor value.
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13 Basic Concentration Measurements—Basic A-%T-C
Measuring Samples

5. Press Enter Factor to accept the factor and return to the screen displaying the factor and
units.

6. Press Select Units.
7. Highlight the appropriate unit in the list and press Enter.

8. Press Esc to return to the Conc With Factor screen.

Measuring Samples

If the 6-Position Cell Changer is installed, place the sample you want to measure in one of the
cell positions and press the corresponding cell position button to move the cell changer to the
measuring position.

The measurement appears.

If the Single Cell Changer is installed, remove the blank and place the sample in the cell
changer. The measurement appears.
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Concentration Measurements—Advanced A-%T-C

Use the Advanced A-%T-C application for concentration measurements for:

* Selecting a measurement mode (concentration with one standard or concentration with a
factor).

* Recalling a Test
* Setting Up Test Parameters

* Measuring a Standard or Entering a Factor (only if you select either concentration with
one standard or concentration with a factor)

* Measuring a Blank
* Measuring Samples

To get started, press Test, highlight Advanced A-%T-C and press Enter.

Advanced A—xT-C

Test Mamne AR
Measurenent Mode Conc/5t
Wavelength S46m
Ref. Wavelength Correction 0f 1
Delay Tine (min:sec) 000
Conc of Standard 100, 0y
Factoxr 1582
Unit=s G

More parameters...

Presz T or | to select item to change.
Run Save Stored Run
Standard Test Tests Test
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14 concentration Measurements—Advanced A-%T-C
Recalling a Test

Recalling a Test

< Torecall a test

1. Press Stored Tests.

2. Highlight the test and press Enter or Load Test to display the parameters for the selected
test.

Setting Up Test Parameters

% To set up test parameters

1. Highlight the desired parameter.

Some parameters appear only if you select a concentration mode, while others appear
regardless of the selected measurement mode.

See Parameters for a complete list.

2. When the parameters are set, press Save Test to save the test or Run Standard to measure
a standard (if in Conc/Std), or press Run Test (if in Conc/Factor).

Measuring a Standard

R

< To measure a standard automatically (using Auto 6 or Auto 3)

1. With Measurement Mode set to Conc/Std, press Run Standard.

ladvanced a—=T-C 10:17 Z20Feb0Z
Test Mame: STaANDARD TEST BLANK
Conc. Abs Factor
rrh 650 .0nm calculated

Entry:
Enter a numher (0.001 to 9999)

2. Enter the concentration of the standard and press Enter.

3. Press Measure Blank.
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14 Concentration Measurements—Advanced A-%T-C
Entering a Factor

4. Insert the blank and standard.

5. Press Enter to measure the blank and samples and display the absorbance and calculated
factor.

+ To measure a standard manually (using Manual 6 or Single Cell Holder)
1. Press Run Standard.
2. Enter the concentration of the standard and press Enter.
3. Insert the blank and standard.
4. Press Measure Blank.

If a 6-Position Cell Holder is installed, it moves to the B position to measure the blank
and returns to its previous position.

5. Press Measure Standard.

The instrument measures the absorbance of the standard and displays the absorbance and
calculated factor.

Entering a Factor

< To enter a factor
Highlight Factor. To change the factor, enter the correct factor.

To change the units, highlight Units and select the correct units.

Measuring Samples

< To measure a sample automatically (using Auto 6 or Auto 3)
1. Press Run Test.
2. When prompted, place the blank and samples in their cell positions and press Enter.
The instrument measures the blank and samples and displays the sample measurements.

3. Press Measure Sample to measure additional samples.

+ To measure samples manually (using Manual 6 or Single Cell Holder)
1. Press Run Test.

2. Insert the blank and sample.

A 6-Position Cell Holder can hold five samples.
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Measuring Samples

3. Press Measure Blank.

If a 6-Position Cell Holder is installed, it moves to the B position to measure the blank
and returns to its previous position.

4. Press Measure Sample.

If a 6-Position Cell Holder is installed, press the cell position buttons to reposition the cell
holder and measure the rest of the samples manually.
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Scanning

15—

The wavelength scanning application lets you measure the absorption or percent transmission

spectrum of a sample. You can use scans to determine peak wavelengths or to evaluate the
quality of a material.

Use the Scanning application for:
* Recalling a Test
* Setting Up Test Parameters
* Cell Correction
* Collecting a Baseline Scan
* Scanning a Sample
* Viewing and Manipulating Scan Data
* Rescaling Graphical Scan Data
* Determining Peak Height Using a 3-point Net Equation
* Calculating the Area Under a Curve

* Labeling Peaks and Valleys

Note The Scanning application lets you measure only one sample at a time. Auto 6,
Auto 3 and Manual 6 are not available for scanned measurements.

Note To set a baseline expiration time, press Utility and then highlight Baseline
Expiration. Press Enter and set the desired time.

To get started, press Test, highlight Scanning and press Enter.

Recalling a Test

< Torecall a test
1. Press Stored Tests.

2. Highlight the test you want to recall and press Enter.
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15 Scanning
Setting Up Test Parameters

The parameters for the selected test appear.
This screen provides these capabilities:
* Setting Up Test Parameters

* Setting up Cell Correction

Socanmming 4:19pm 5Aug9

easurement Mode Absorbance
Etart Wavelength 400 . Onm
Gtop Wavelength 500 . Onm
Sample Pozitioner Auto 6
[Bcan Speed Fast
Interval 1. Oniml|
ell Correction Orf
IDH (O=0FF) 1
Auto Print O
Auto Sawve Data Orr

Presz T or ] to select item to change.

Save Stored Run
TEEt Tests TEEt

Setting Up Test Parameters

R

% To set up test parameters

1. Highlight the desired parameter.

2. When the parameters are set, press Save Test to save the test or Run Test to measure a
blank or a sample.

Note If Cell Correction is ON, you must run the Setup Correction application before
you can access Run Test or Measure Samples.

Note If Auto Save Data is ON, you must enter a Data File Name before you can
access Run Test or Measure Samples.

Collecting a Baseline Scan

Note If a 6-Position Cell Holder is installed, be sure to place the blank in the B position.
The instrument always uses the B position to collect the baseline.

< To collect a baseline scan

1. Press Run Test.
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15 Scanning
Scanning a Sample

2. Place the blank in the B position.

Scanning 15:30 14Feh0Z
Tezt Mame: ————— Cell ## 1
3. 000 |

A ]
_0 10(:! T T T T I T T T T

400 .0 Wavelength S00.0

ID#: 1

Collect

Bazeline Tabular

3. Press Collect Baseline.

While the spectrophotometer is measuring the baseline, a status message appears
indicating the progress of the baseline scan. After the baseline is measured, this message

disappears.

Note To switch between tabular and graphical displays, press Graph/Tabular.

Scanning a Sample

Note If a 6-Position Cell Holder is installed, be sure to place the sample in cell
position #1. The instrument always uses cell position #1 to scan the sample.

% To scan a sample
1. Press Run Test.
If a 6-Position Cell Holder is installed, place the sample in cell position #1.

2. Press Measure Sample.

Note To switch between tabular and graphical displays, press Graph/Tabular.

Note If Auto Save Data is ON, you must enter a Data File Name before you can
access Run Test or Measure Samples.
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15 Scanning
Viewing and Manipulating Scan Data

Socanming 13:28 Z20JundZ
Test Mame: Filter BLANEK
|0. 730 ]
A ]
ﬂlﬂﬂﬂ_ T | T T T T | T T T T
350 Wavelength SO0
IDE: 1
Bazeline collected Z20JundZ2 H
Collect Edit EASUrE
||Baseline Tabular Graph Sample

Viewing and Manipulating Scan Data

The Scanning application lets you view and manipulate results in graphical or tabular form.

When working with graphical scan data, press Edit Graph before performing other functions
on the data.

The edit graph screen provides these capabilities:
* Rescaling Graphical Scan Data
* Determining Peak Height Using a 3-point Net Equation
* DPerforming Calculations on the Scan Data

* Labeling Peaks and Valleys

Rescaling Graphical Scan Data

You can modify the scale of your scan data plot automatically or manually. When you select
Auto Scale, the instrument scales the X- and Y-axes so all the data appears on the plot. When
you select Manual Scale, you select specific minimum and maximum values for the axes.
When you modify the scale, the instrument recalculates and displays the new data plot.

Press Edit Scale to modify the scale. In the edit scale screen, you can:
* Use Auto Scale to change the scale and display the new graph.
* Use Manual Scale to change the scale and display the new graph.

* Use the cursor to identify specific points along the X-axis.
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15 Scanning
Viewing and Manipulating Scan Data

< To use the Auto Scale function

With your scan data displayed on the edit scale screen, press Auto Scale. The instrument
adjusts the minimum and maximum values for the X- and Y-axes so all the data appears on the

plot.

< To use the Cursor

1. With your scan data displayed on the edit scale screen, press Cursor.

Scamming 13:36 Z20JundZ
Test Mame: Filter II!:]:IH

[0.730
A
Iﬂ -ﬂﬂﬂ 1 T T T T I T T T T I T T T T
350 Wavelength SO0
Wavelength Abs
415 0.384
“ﬁﬁtx « Curzor | Curszor 3 "gitx

2. Use Cursor «— to move to the desired minimum wavelength value. Press Set Min X to
redraw the plot using the new minimum wavelength value.

3. Repeat using Cursor — and Set Max X to set the new maximum wavelength.

< To use the Manual Scale function

1. Press Manual Scale to display the manual scale options.

Scamming 9:01 15FebdZ
Test Mame: FILTER
2. 220 7

A
Iﬂ-ﬂ?ﬂ_ T T T | T T T T | T T T T

J50.0 Wavelength SO0 .0

ID#: 1
Baseline collected 15FebdZ

MHin ¥ Max ¥ MHin X Max X

2. To set the minimum or maximum value for the X- or Y-axis, press Min Y, Max Y, Min X
or Max X.
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15 Scanning
Viewing and Manipulating Scan Data

3. Enter the correct value and then press Min Y, Max Y, Min X or Max X to accept it.

The instrument redraws the plot using the entered minimum and maximum values.

Performing Calculations on the Scan Data

You can modify your graph by performing calculations on the data. In the Edit Graph screen,
press Math.

The Math screen provides these capabilities:
* Labeling Peaks and Valleys
* Smoothing Data
* Calculating the Area Under a Curve

* Determining Peak Height Using a 3-point Net Equation

Scamm ing 9:15 15Fehi
Test Mame: FILTER l!!;mﬂ
22207
A _
ﬂ L] ﬂ?ﬂ 1 1 1 1 I 1 1 1 1 I 1 1 1 1
350.0 Wave length oo .o
ID#: 1
Bazeline collected 15Feb0Z
Smoothing J-Fi A Feaks & |
[0ff] Net rea Valleys

Labeling Peaks and Valleys

< To label valleys and peaks

1. With your scan displayed on the edit graph screen, press Math.
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15 Scanning
Viewing and Manipulating Scan Data

Scanm ing
Test Hame: Filter
0.730 ]
- Labhel Peaks Off
] Labhel Valleys off
-] # Features 1
A ] Press T or | to select
A Press ENTER to change
] Press ESC to exit
i e M - R
ﬂ .ﬂﬂﬂ T T T T | T T T T | T T T T
350 Havelength S00)
ID#: 1
Baseline collected Z20JunQZ

2. Press Peaks & Valleys to display the Label Peaks and Valleys window.
3. Select the type of labels to display and press Enter.

The instrument labels the selected items on your scan data plot.

Note Up to nine peaks or valleys can be calculated and displayed.

Smoothing Data
If your scan shows sampling noise, you can smooth the data with the smoothing function.
< To smooth data

With your scan data displayed on the edit graph screen, press Smoothin