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Beckman DU-640 UV-Vis Spectrophotometer

Purdue University Instrument Van Project

Inventory

The Beckman DU-840 consists of the following parts and accessories:

The Spectrophotometer

6 cell Transport with removable rack

Color Monitor

Color Inkjet Printer

Mouse / mouse pad

Box of Methacrylate Cuvets (disposable)

Instruction Manuals (2)

Cuvet rack

ltems for specific labs: set of fabrics, project SAFETY.

Before beginning please verify that the above items are present.

Instrument Set Up — to be done by the Chemobile Driver

1 Remove the Right Strap which secures the cart drawer and sample
compartment cover during transport. The Left strap can remain in place
during use.

2. Plug in the Power Strip to ground the Instrument during setup. Make sure
the power strip is turned OFF.

3. Connect the Monitor. Place it on top of the spectrophotometer on the left
side (on the strap) making sure that the open sample compartment cover will
clear the monitor. Connect monitor to the power strip and to the back of the
spectrophotometer noting color-coded connection.

4. Connect the Mouse. Place the mouse on the mouse pad (on cart to right of
spectrophotometer) and connect to back of spectrophotometer noting color-
coded connection.

When picking up the instrument secure it by reversing steps 1-4.
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Starting a Session

With the sample compartment empty, Turn on the Power Strip,
Spectrophotometer (rear right side), Monitor (front — look for green light),
and Printer (lower front — look for green light). The “Executing Power Up
Diagnostics” Window will appear and after 1-2 minutes the “Power Up
Diagnostics “ window will appear. If any “Fail’ errors occur look for
causes/solutions in the Instruction Manual or call the Chemobile office.

Click on Quit (upper center) to go to the Main Screen

Determine which sources will be required for your laboratory. Click on [VIS
OFF] and/or [UV OFF] (bottom left) to turn on the visible and UV sources
respectively. [VIS ON] and [UV ON] will be displayed in red when lit; [UV
WAIT] will be displayed for 30 seconds while the UV lamp lights.

Note: The lamps should be warmed up for 30 minutes before taking any blank

or sample readings.

After warmup refer to the appropriate procedures (pgs. 4-12) for the lab you
will be doing.

Ending a Session

You should be back at the Main Screen after having clicked%n Quit in one of
the Procedure windows.

If you will be using the UV-Vis in the next hour leave the sources on. If you
are finished using the UV-Vis or will not be using the UV-Vis until later in the
day turn off the visible and/or UV sources by clicking on [VIS ONJ and/or [UV
ON] and proceed to step 3.

Turn off power to the UV-Vis (rear right side) and the printer/monitor by
turning off the power strip . Unplug the Power strip.
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General Operating Information

The following types of measurements can be done by choosing one under the
“Routine Measure” window. Methods for common Chemobile labs are listed
next to each and can be used with printed methods in this manual.

Fixed Wavelength (DNA Analysis, Fabric Analysis)
Wavelength Scan (Sunglasses, Sunscreens)
Kinetics / Time

Items that can be changed or invoked are in WHITE; titles or those that that
user can not change are in YELLOW. Always use the LEFT mouse button to
choose commands. When you are measuring samples the RIGHT mouse
button will invoke the “ReadSamples” command regardless of where the
mouse is positioned on the screen.

Always Blank the instrument with an empty cuvet in position 1 or no cuvet
before making measurements. Position one is the farthest back in the sample
rack. Also, always let the UV source warm up for 30 minutes before making
measurements.  Failure to do either of these will result in unreliable
measurements.

Always remove the rack from the spectrophotometer before loading or
unloading samples. Cuvets fit very snug in the rack so use caution whenever
handling it.

Several Print commands may appear on the screen. The “PrtScrn” command
will print the entire screen and other Print commands will print the contents of
the box in which they are located.

The SaveClear command gives you the option of saving methods or results
before clearing the recorded data. DO NOT save work on the instrument (the
box before “Save Results before clearing?” should be empty) UNLESS you
plan to work with it during the time this instrument is at your school.

The Quit command will return you to the start up screen. DO NOT save data
or methods (boxes should be empty) when quitting.
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Fixed Wavelength Procedure

NOTE - Use the LEFT mouse button to click on commands identified in this procedure by Bold
ltalics. The right mouse button will “Read samples” when clicked.

After going through “Set Up” and “Starting a Session” procedures and allowing the
UV source to warm-up for 30 minutes:

%

Click on Fixed Wavelength from the Routine Measure window to measure
samples at one or a series of individual wavelengths.

Click next to “Read mode:" on [Abs] or [%T] to toggle between absorbance
and %Transmission measurements.

Next to “Sampling Device” click on the white entry. Choose One Cell if you
will only be measuring one sample at a time. If you have multiple cuvets that
you'd like to measure successively with one blank choose Auto smplir and the
Number of Cells (not including the blank). Click on OK.

Click next to “A” to change the wavelength.

Optional: To add more wavelengths click on Parameters then on
wavelengths to be measured and toggle [No] to [Yes]. Finally, Exit and
Exit to get back to the fixed wavelength screen.

Remove the rack from the spectrophotometer and place an empty cuvet in
position 1. Return the removable rack to the spectrophotometer, close the
compartment cover and click on Blank (lower left of the screen).

Click on 7 to type an identity for the first sample. If you are using the
autosampler, the other samples will be identified only by a number. If you are
using “one cell” you can type an identity for each sample.

After the “Reading Blank’ is finished, remove rack from the spectrophotometer
and place samples in the rack starting with the position 1. Return the
removable rack to the spectrophotometer. Click on ReadSamples.

Data for each sample will be listed. You can print the data by clicking on Print.
Wait until printing is finished before proceeding.
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If you have more samples to measure click on SaveClear and OK to clear
the screen. Remove the rack and rinse any samples out of cuvets. Repeat
steps 6-8 for more samples.

Click on Quit and OK when finished.
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Wavelength Scan Procedure

NOTE - Use the LEFT mouse button to click on commands identified in this procedure by Bold
Italics. The right mouse button will “Read samples” when clicked.

After going through “Set Up” and “Starting a Session” procedures and allowing the
UV source to warm-up for 30 minutes:

1. Click on WAVELENGTH SCAN from the Routine Measure window.

2 Choose the Starting and Ending wavelengths by clicking on the respective
Wwhite numbers (near the top of the screen) and inserting new numbers with
the on-screen numeric pad. The range for this instrument is 190-1100 nm.

3 Next to “Sampling Device” click on the white entry. Choose One Cell if you
will only be measuring one sample at a time. If you have multiple cuvets that
you'd like to measure successively with one blank choose Auto smplr and the
Number of Cells (not including the blank). Click on OK.

4. If you wish to overlay scans (print scans of all samples on one graph) click on
[No] next to Overlay scans to toggle this command to [Yes].

5 Next to the graph click on [Abs] or [%T] to toggle between absorbance and
%Transmission measurements. Click on the Maximum Y axis value (top left of
graph) and set to 100 if measuring %T, or 2 if measuring Abs.

Optional: Click next to “Scan Speed:” to change the rate of scanning. (Larger
numbers are faster).

6. Remove the rack from the spectrophotometer and place an empty cuvet in
position 1. Return the removable rack to the spectrophotometer, close the
compartment cover and click on Blank (lower left of the screen).

v After the “Reading Blank’ is finished, Remove the rack from the
spectrophotometer and place samples in the rack starting with the position 1.
Return the removable rack to the spectrophotometer. Click on ReadSamples
and Exit on the dialogue box that pops up.
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A scan for each sample will be plotted on the graph. If scans are not overlaid,
they can be viewed individually by clicking on View next to “Scan Directory:”
and then on the number of the sample that you'd like to view.

Options: Click on
Autoscale to automatically rescale the Y axis.
Annotate and then Click on the graph in a blank area to label each scan.
Trace to find wavelength of a peak or valley then on graph with:
Center button - wavelength where the arrow is
Right Button — move right 1 nm
Left Button — move left 1 nm
Zoom then diagonal points on a ‘rectangle” on the graph to zoom in to that
area.

Zoom Out to return to full view.
Function to have the computer do a derivative of data or to have the
computer pick out a number of peaks / valleys.

You can print the graph by clicking on Print (just above the graph — center
right side of the screen). Wait until printing is finished before proceeding.

Remove the rack and rinse any samples out of cuvets. Repeat steps 7-9 for
more samples. Click on Quit and OK when finished.
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Kintetics/Time Procedure

NOTE --- Use the LEFT mouse button to click on commands identified in this procedure by Bold
Italics. The right mouse button will “Read samples” when clicked.

After going through “Set Up” and “Starting a Session” procedures and allowing the
UV source to warm-up for 30 minutes:

1.

Click on Kinetics/Time from the Routine Measure window to measure a
change in absorbance over a period of time.

Next to “Sampling Device” click on the white entry. Choose One Cell if you
will only be measuring one sample at a time. Click on OK.

Set the following parameters:
Analytical Wavelength:
Number of samples: (B-blank or S-sample for each)
Interval Time: (time between data points)
Read Average Time (length of measurement times)
Total Time:

Remove the rack from the spectrophotometer and place an empty cuvet in
position 1. Return the removable rack to the spectrophotometer, close the
compartment cover and click on Blank (lower left of the screen). After the
“Reading Blank’ is finished click on ReadSamples.

Remove the rack from the spectrophotometer and place a sample in position
1. Return the removable rack to the spectrophotometer. Close the cover.
Click on Start.

A graph for each sample will be printed as it is recorded. Repeat step 5 for
each additional sample.

Data analysis:
Tabulate toggles with Plot to show a list of data or a graph.
Rates determines a rate over a time range. To shorten the time range
click on the X axis beginning and ending values.

Click on Print at any time to print a graph or data table. Click on Quit and OK
when finished.
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UV Transmittance of Sunglasses Method

NOTE --- Use the LEFT mouse button to click on commands identified in this procedure by Bold
ltalics. The right mouse button will “Read samples” when clicked.

After going through “Set Up” and “Starting a Session” procedures and allowing the
UV source to warm-up for 30 minutes:

!

2

Click on WAVELENGTH SCAN from the Routine Measure window.

If “A\SUNGLASS" is not listed next to “Method name:”, click on Method and
click on A:\\SUNGLASS and EXIT.

Make sure the removable rack is in the Spectrophotometer and is empty.
Close the compartment cover and click on Blank (lower left of the screen).

After the “Reading Blank” is finished, place the first pair of sunglasses in the
spectrophotometer beside cell one (the last cell to the rear in the sample
transport). Make sure the sunglasses are resting on an edge and the light path
is going through the lens.

Click on ReadSamples. The spectrophotometer will record %T readings from
700 to 200 nm. Optional: Click on Autoscale to rescale the Y axis (%T). Click
on Annotate and then Click on the graph in a blank area to label it with the
sunglasses analyzed.

You can print the graph by clicking on Print (just above the graph — center
right side of the screen). Wait until the graph is printed before proceeding.

Remove the sunglasses and repeat steps 4-6 for each successive pair of
sunglasses.

Click on Quit and OK to finish.
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Fabric Analysis Method

NOTE - Use the LEFT mouse button to click on commands identified in this procedure by Bold
ltalics. The right mouse button will “Read samples” when clicked.

After going through “Set Up” and “Starting a Session” procedures and allowing the
UV source to warm-up for 30 minutes:

. Click on FIXED WAVELENGTH from the Routine Measure window.

& If “A:\FABRIC” is not listed next to “Method name:”, click on Method and click
on A:\FABRIC and EXIT.

3. Make sure the removable rack is in the Spectrophotometer and is empty.
Close the compartment cover and click on Blank (lower left of the screen).

4. After the “Reading Blank” is finished, place the first fabric (in the cross-stitch
hoop) in the spectrophotometer beside cell one (the last cell to the rear in the
sample transport). Make sure the cross-stitch hoop is resting on an edge and
the light path is going through the fabric. .Click on the 7 under “Sample ID” and
type the identity of the fabric.

5. Click on ReadSamples. The spectrophotometer will record an absorbance
reading at 300 nm

6. Remove the fabric and repeat steps 4-5 for each successive fabric, changing
each respective sample number to the fabric ID.

< You can print data by clicking on Print (upper right side of the screen).

8. If another set of fabrics will be analyzed, click on SaveClear and OK to clear
the screen and go back to step 4. 3

9. Click on Quit and OK to finish.
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DNA Analysis Method — must use Quartz cells

NOTE --- Use the LEFT mouse button to click on commands identified in this procedure by Bold
Italics. The right mouse button will “Read samples” when clicked.

After going through “Set Up” and “Starting a Session” procedures and allowing the
UV source to warm-up for 30 minutes:

2

Click on FIXED WAVELENGTH from the Routine Measure window.

If “A\DNA" is not listed next to “Method name:”, click on Method and click on
A:\DNA and EXIT.

Since you MUST use quartz cells for DNA analysis, the Auto Sampler has
been set up for 4 cells (the number included with this instrument). If you will
be using less than 4 cells click on Auto smplr next to “Sampling device:”.
Click on the 4 next to “Number of Cells”; from the numeric keypad click on 7 or
2 or the number of cells you will be using followed by OK on the numeric
keypad and OK on the “Sampling device’ window. Note: Be very careful with

the Quartz cells — they cost ~$100 each!

Place an empty Quartz cuvet in position 1 of the removable rack. Place the
removable rack in the Spectrophotometer (position 1 is farthest to the back).
Close the compartment cover and click on Blank (lower left of the screen).

After the “Reading Blank” is finished take the removable rack out of the
spectrophotometer. Place your previously prepared DNA samples in quartz
cuvets and arrange in order beginning with position 1 in the removable rack.
Record the sample identity and cuvet position in your lab notebook. Place the
removable rack in the spectrophotometer being careful not to spill any of the
samples.

Click on ReadSamples. The spectrophotometer will record absorbance
readings at 234, 260, 280 and 320 nm for each sample.

When all data has been recorded, remove the rack and immediately empty all
quartz cells. Rinse cells with water and mild soap; never use a brush with
quartz cells. Place cells in a cuvet rack or storage box between use.

You can print data by clicking on Print (upper right side of the screen). To
analyze more samples repeat steps 5-7 (Click on SaveClear and OK to clear
the screen).

Click on Quit and OK to finish.




