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New Instruction Sheet

The first step is to install the LabView software. This software runs best on desktop PCs
or laptops with integrated RS232 serial ports. Most laptops sold today do not have serial
ports. I'have tried several brands of USB to Serial converters. The Keyspan models
work better than some of the others such as the Belkin models. This is a known problem
to National Instruments and they do not recommend the use of the USB to serial
converters with LabView. The problem is specific to LabView because the very same
USB to serial converter works with out problems with HyperTerminal and Txtools.
Another option is to purchase a PCMCIA serial card. !

The CD contains two installation programs LVRunTimeEng.exe and
Visa400runtime.exe. Run both. Copy the oxy folder and subdirectories to the root of the
C: drive. Go to the c:\oxy\executables\ folder and create a short cut to
Oxygen_V31_29.exe on the Desktop. Double click on this to launch the application.
You should see a page that is the oxygen titrator control panel. At the bottom center you
will see an area to select the correct Comm port and baud rate. The baud rate must be set
to 9600. Connect the communications cable I provided between the PC and the titrator.
Switch on the titrator you should see the following appear in the text window of the
LabView control panel.

Automated Amperometric Oxygen Titrator Ver. 18 for LabView with TT8v2
15Jul08

"01/01/20 08:00:00"

Slope 3.5 Speed 0.70 Wait 800 ulperStep 0.2518 uloffset -5.3
Waiting for a command.

R reset, F fill, S titrate sample/standard, B titrate blank

P 0.2513 -1.6 change burette parameters

C 4.0 0.70 800 change titration parameters

T 06/11/08 15:30:25 set clock in titrator

The fourth line summarizes the values of the parameters that control
how the titrator will titrate samples. The parameters are Slope, Speed
and Wait. Slope needs to be set to 3.6 for 140 ml flasks and to 1.6
for 60 ml BOD bottles. Speed should be set to 0.70 to 0.80. If you
find the titrator overshooting endpoints Speed should be reduced. If
titrations are taking a lot longer than 2-3 min then the value should
be increased. The range of this parameter is 0-1 and typical values
are in the 0.5 to 0.8 range. Wait is the wait in 100*® of a second
between additions of titrant. This is also the mixing time following
an addition before the detector is read. It should generally not be
changed. A value of 800 or 8 sec has been found to be optimal. On the
left of the LabView panel you will see where you can enter these
values. Clicking on the Set button will send the values to the
titrator. First it will echo the command as received and then it will
transmit the values stored within the titrator. Make sure that they
agree.

C 3.5 0.7%0800
m= 3.5 Speed= 0.70 P= 800




[image: image2.jpg]Also on line four are the parameters ulperstep and uloffset. These
parameters are specific to the particular burette that you are using.
Each burette is individually calibrated. The values for the two
parameters should be taped to the top of the titrator along with the
date it was last calibrated. On the left hand side of the LabView
panel will see places to enter these values. Enter the correct values
for your burette and click on Set. You will see the command echoed
back and then a reply from the titrator with the values stored within
the titrator. All the parameters are written to non-volatile memory
within the titrator. Even if the titrator is switched off and back on
these values will be remembered.

P 0.2518 -5.3
ulperStep= 0.2518 uloffset= -5.3

The next step is to initialize the clock within the titrator. 1In the
lower left hand corner of the LabView panel you will see a display of
the computers date and time. Clicking on set sends a command to the
titrator which will initialize its clock against the computers. You
need to do this because each sample, standard or blank that you analyze
will receive a time/date stamp based on the titrator’s clock. As usual
it first echoes the command as received and then the actual date and
time the titrator was initialized.

T 12/12/08 16:27:03
"12/12/08 16:27:03"

Across the bottom right of the LabView panel are the buttons:
Reset & Save Fill Reset Sample Save

Before issuing any commands for the first time you should zero the
burette. Switch off the power to the stepper motor using the toggle
switch on the lower right hand corner of the titrator. You can now
freely turn the burette. Adjust it to read zero exactly. Switch the
stepper motor switch back to the ON position. Click on the Reset &
Save button. You will hear a beep and the burette will reverse one
turn and then return to the zero position. The solenocid valve will
also make clunking sounds as it actuates. 200 ul of titrant will be
dispensed. The function of the Reset button is to reset the burette to
the zero position following a titration. It reverses one revolution to
take gear lash out of the mechanism and to ensure that there is fresh
titrant all the way out to the tip.

If you are just starting out the burette will be empty. Place the
tubing labeled Thiosulfate into the bottle containing the 0.14 M
thiosulfate titrant. Place the dispense tubing into a beaker. Now
click the Fill button. The burette will turn to the 2 ml position and
return to zero. It will keep doing this until you push the black Fill
button on the titrator (not the Fill button on the Lab View panel)
turning a down stroke of the burette. The LCD display on the titrator
will also remind to push the Fill on a down stroke to stop. There will
be no immediate feedback except a brief change in the sound the burette
makes as it turns. However, it will stop and perform a Reset operation
when it reaches the zero position. During this operation if you see
bubbles in the glass barrel of the burette you can most efficiently
dislodge then by picking of the burette and thumping it against the
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stirrer at the time. Do not attempt to dislodge the bubbles by tapping
on the glass burette tip. This frequently results in breakage of the
glass tip. The metal hoops are partly to prevent you from doing this.

Finally take the tubing from which the titrant is dispensed and tape it
to the detector so that it extends about 0.5” below the level of the Pt
wires. You are now ready to titrate.

The face plate of the titrator contains instructions on how to prepare
samples, standards and blanks. The thiosulfate changes slightly for
day to day and must be standardized before use. Follow the directions
on the faceplate to prepare for standards. Place the first on the
magnetic stirrer. Swing the detector into place so that the wires are
fully immersed in the standard solution. Adjust the stopper piece that
slides up and down on the support rod so that .the detector is in the
correct position. Set the speed of the stirrer to 800 rpm. This is
important. The stirring needs to be fast so that each addition of
titrant is quickly mixed before the titrator takes a reading from the
detector. Do not be concerned about bubbles. Once a sample or
standard is acidified the oxygen reaction is stopped. Now click on the
sample button on the LabView panel. You will see the following appear
as the titration proceeds. First it displays the parameter values that
apply at the time of the titration. Then it outputs lines every 11
seconds. A line of data consists of the elapsed time in seconds,
microliters of titrant dispensed, the detector reading in microamps, a
count of the lines of data collected, a count of how many times the
difference between the detector reading and the previous reading is
less than or equal to 0.01 microamps. When this counter equals four
the titrator stops and computes the end point. The titration data is
displayed graphically in the two windows on the right. The upper -
window displays the titration at a large scale. The lower window
displays an expanded view of the data near the endpoint. You should
see the last three or four titration data points displayed in green as
a straight line slanting from left to right. The display will also
show four data points collected beyond the endpoint in red line. This
line should be nearly horizontal. The LabView program computes best fit
lines through the green and red data points. The endpoint is the
intersection of the two line segments. The computed endpoint is
automatically entered into the data window called EP, ul. There may be
some discrepancy between the endpoint computed by the titrator
displayed in the text window and the endpoint that LabView calculates.
Typically this is less than +/- 0.1 uL and is not a concern. I think
that LabView is performing the linear regression calculations a little
more accurately than the Basic program in the titrator. The slope of
the titration curve in the example below was 3.73. This is a typical
value that you should expect. Sometimes the detector wires pick up
crud from the samples and over time the slope will increase to 5 or 6.
You will notice that the titrations start to take a long time. Giving
the wires a wipe with a ChemWipe will often restore the slope to its
normal value. I have found that adding 2 ml of the H2S04 solution to
the DIW in the wash vial will prevent the crud from building up.

Click the Reset & Save button. This will cause the burette to refill
and reset to the zero position. The data will also be written to the
data file specified in the window called Output Filename. I typically
keep the data files in the C:\oxy\data folder and give them a .txt
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extension so I can open the files in notepad and easily import them
into Excel.

Run a total of four standards. Take an average of the endpoints. They
should replicate to better than +/- 1.0 ulL. If not you may need to run
another set of standards. Often the first standard is a little high and
if it is deleted the standard deviation of the other three is < 1.0 ul.
If this is the case there is no need to run more standards. Enter the
average value of the endpoint for the standards in the data window
called Std, uL. Enter the volume of KIO3 standard solution in the data
window called Vol KIO3, ml. This is nominally 10 ml. I volume
calbrate the Wheaton dispenser at the 1.0 and 10.0 ml setting. I would
enter the actual volume dispensed ,i.e. 9.998 for example. In the data
window below enter the normality of the KIO3 standard solution. This
is typically 0.0100. Enter the temperature of the Thiosulfate solution
in the data window called Thio temp. LabView will now automatically
compute the molarity of the thiosulfate solution at ambient temperature
and at the standard temperature of 20.0C. If you later determine a
blank value for your reagents and enter the value in the data window
called Blk, uL you will find that it will slightly alter the computed
value for the thiosulfate normality.

Sample/Std

Automated Amperometric Oxygen Titrator Ver. 18 for LabView 27Jan08
m= 3.5 Speed= 0.70 P= 800

ulperStep= 0.2518 uloffset= -5.3

9, 0.000, 92.231, 1, 1, 800
26, 221.824, 19.469, 2, 1, 800
38, 269.666, 14.462, 3, 1, 800
438, 305.169, 7.059, 4, 1, 800
59, 322.544, 3.643, 5, 1, 800
69, 331.357, 1.813, 6, 1, 800
78, 335.637, 0.961, 7, 1, 800
88, 337.903, 0.522, 8, 1, 800
98, 339.162, 0.284, 9, 1, 800

107, 339.666, 0.146, 10, 1, 800
117, 339.918, 0.065, 11, 1, 800
127, 340.170, 0.041, 12, 1, 800
136, 340.421, 0.036, 13, 2, 800
146, 340.673, 0.036, 14, 3, 800
156, 340.925, 0.032, 15, 4, 800

Nlast 15

Endpoint based on uA<0.05 340.2

Endpoint based on no change (U=2) 340.4
Endpoint is 340.19

Slope is 3.73

Elasped time 162

"12/12/08 16:40:08"

Waiting for a command.

R reset, F fill, S titrate sample/standard, B titrate blank
P 0.2513 -1.6 change burette parameters

C 4.0 0.70 800 change titration parameters
T 06/11/08 15:30:25 set clock in titrator

You are now ready to run samples. The first step is to select Table

file that contains your flask velumes. You should keep these files in
the C:\oxy\Table folder. These files are simple tab-delimited files



[image: image5.jpg]that contain the flask number in the first field and the flask volume
at 20C in the second field. The flask numbers must be consecutive and
in ascending order. Look at the Table07.txt file as an example. Use
the file browse button to open up a window that will allow you to
select the file that contains your flask volumes. As a test enter a
flask number in the data window called Bottle #. In a second you
should see the correct volume appear in the data window called Bot Vol,
ml.

Before you titrate a sample enter the information pertaining to that
sample in the appropriate data windows. Typically you will want to
enter Cruise, Station, Cast, Niskin and oxygen flask or Bottle No.,
draw temperature and salinity. You can enter Lat, Lon and depth if you
want but often this is not necessary. The draw temperature and
salinity are only needed of the oxygen concentration needs to be
reported in units of micro-moles per kg.

Now put your acidified sample on the magnetic stirrer and place the
detector in the flask. Click on the Sample button and the sample will
be titrated. At the end of the titration the endpoint will
automatically be entered into the EP, ul window and the oxygen
concentration of that sample will be computed. When you click on the
Reset & Save button all the values displayed in the data windows will
be written to the file specified in the Output filename window. At any
time up to clicking on the Reset & Save button you can correct your
entries in the data windows. I you realize there was an incorrect
entery in one of the data windows after you clicked Reset & Save then
you simply make the correction and click on the Save button. A new
entry will be written to the output file. All you need to remember is
that when you open the output file that when you find two line of data
for a particular station, cast and niskin position that the second line
is correct. The output files are easily edited using any text editor
application.
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