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Typical Operation Quick Reference 
 

1. Prepare Calibrant solutions: Prepare pre-mixed blank and pre-mixed calibrant.  

a. See: 8.1 COD Solution Preparation Instructions 

2. Launch Software and connect to PeCOD: [ŀǳƴŎƘ tŜ/h5 tǊƻϰ ŀƴŘ ŎƻƴƴŜŎǘ ǘƻ ǘƘŜ tŜ/h5. 

a. See: 1.1 Connecting to the PeCOD 

3. Run QC Regime: ¦ǎŜ tŜ/h5 tǊƻϰ ǘƻ Ǌǳƴ ŀ v/ Ǌegime (calibrations + QC check to validate). 

a. See: 2.0 Calibration and QC Regimes 

4. Produce QC Reports:  

a. See: 2.3 Calibration Results 

5. Prepare Samples: Determine interferences, filter samples, dilute samples (if required), and prepare by mixing with 

the appropriate ratio of electrolyte. 

a. See: 8.0 Solution Preparation 

6. Run Samples: ¦ǎŜ tŜ/h5 tǊƻϰ ǘƻ Ǌǳƴ ǎŀƳǇƭŜǎ 

a. See: 3.0 Samples 

7. Produce Reports: ¦ǎŜ tŜ/h5 tǊƻϰ ǘƻ ǇǊƻŘǳŎŜ {ŀƳǇƭŜ wŜǇƻǊǘǎ 

a. See: 3.4 Sample Results 

8. Troubleshoot (if required): Refer to troubleshooting section if required. 

a. See: 7.0 Troubleshooting 
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1.0 Getting Started 
 
1.1 Introduction 
The purpose of the tŜ/h5 tǊƻϰ Operation Manual is to streamline the calibration and sampling process for users by 
outlining recommended procedures. For further description on the functions of the tŜ/h5 tǊƻϰ software refer to the 
PeCOD Proϰ Documentation pdf included in the software folder.  For instructions on installing tŜ/h5 tǊƻϰ software, 
refer to documentation PDF or the MANTECH YouTube channel:  www.mantech-inc.com/PeCODProTutorials. 
When the program is launched for the first time, it will ǎƘƻǿ ŀƴ άǳǇŘŀǘŜ ǘƻǳǊέ ƻǳǘƭƛƴƛƴƎ ƴŜǿ ŦŜŀǘǳǊŜǎ ƛƴ ǘƘŀǘ ǾŜǊǎƛƻƴΦ ¢Ƙƛǎ 

ǘƻǳǊ ǿƛƭƭ ōŜ ǎƘƻǿƴ ŜǾŜǊȅ ǘƛƳŜ ǘƘŜ ǇǊƻƎǊŀƳ ƛǎ ƭŀǳƴŎƘŜŘ ǳƴƭŜǎǎ ǘƘŜ ά5ƻƴΩǘ ǎƘƻǿ ǘƻǳǊ ŀƎŀƛƴ ƻƴ ǇǊƻƎǊŀƳ ǎǘŀǊǘέ ōƻȄ ƛǎ ŎƘŜŎƪŜŘΦ 

 

When the tour is closed, or on normal launch, the main window of the program will be shown. The functionality is fairly 

limited until connected to a PeCOD, but previous .CAL and .BATCH files can be loaded via the QC Report and Sample Report 

tabs, without connecting to a PeCOD. 

 

http://www.mantech-inc.com/PeCODProTutorials
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1.2 Connecting to the PeCOD 
 

1. Connect the PC to the PeCOD via USB cable. Make sure the PeCOD is on. 

2. Select Port: COM6 on the drop down selection. 

3. Click Connect. As the program connects, it gets information from the PeCOD, and the progress will be displayed: 

 

4. Once connected the progress panel will disappear, the Connect button will change text to: Disconnect, the status 

below the button will show ά/ƻƴƴŜŎǘŜŘέ and the box below that will display the COD range: 

 

5. After the software is connected, the QC Regime, Sampling, Settings, Logs, and additional functions become active 

and can be used. 
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2.0 Calibration and QC Regimes 
 

The PeCOD should be calibrated each day before sample analysis.  Calibrations can be setup to run unattended 

immediately or delayed to a user-specified date and time.  Calibration times vary for each COD range.   

¢ƘŜ ǇǊƻƎǊŀƳ ƛǎ ŘŜǎƛƎƴŜŘ ǘƻ Ǌǳƴ άv/ wŜƎƛƳŜǎέ ǿƘƛŎƘ ŀǊŜ ŀǳǘƻƳŀǘŜŘ behaviours to preform the appropriate number of 

calibrations as well as analyzing calibrant as a QC-Check sample, to verify that the calibration was successful. 

Approximate QC Regime durations are listed in Table 1 and are based on the Startup (Daily) QC Regime, using the default 

preferences.  Calibration durations may vary by user based on customized parameters and QC Regime preferences.   

Table 1: Approximate times to complete Startup (Daily) QC Regime 

COD Range Approximate Time to Complete Startup (Daily) (mins) 

ADVANCED BLUE 30 

GREEN 45 

YELLOW 55 

RED 90 

 
 
2.1 Hardware Setup 
Ensure that the PeCOD matches the image below.  

¶ Port A tubing in pre-mixed calibrant bottle 

o 8.0 Solution Preparation 

¶ Port B tubing in pre-mixed blank bottle  

o 8.0 Solution Preparation 

¶ Port W tubing into waste Bottle (ensure waste bottle is emptied). 

 

A= pre-mixed calibrant 

W = Waste 

B = pre-mixed blank 
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2.2 Software Setup 
 

Ensure the PeCOD is connected to the computer and COM6 is connected in tŜ/h5 tǊƻϰ (See 1.1 Connecting to the 

PeCOD). {ŜƭŜŎǘ ǘƘŜ ά!ǳǘƻv/έ ǘŀō ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ǿƛƴŘƻǿΦ To run a QC Regime: 

1. Set Initial Primes to A: 3, B:3. 

2. Select the appropriate QC Regime type 

a. Startup (Daily): most commonly used, for daily calibrations with a previously used sensor.  

b. Startup (New Sensor): used when installing a new sensor.  See special notes: 2.2.1 Startup (New Sensor) 

c. QC Routine: used after prolonged sample analysis or extended idling to determine if the daily calibration 

is still valid. See special notes: 2.2.2 QC Routine 

3. Start Delay: Select either No Delay to begin QC Regime upon Start, or select Delay Start Until and set the date 

and time for the Regime to start. 

4. Data Storage: Select Save .Cal file automatically and/or Save curve data to file automatically, to store the 

calibration data after completion.  Note, saving the curve data can use large amounts of memory/storage on the 

computer.  Saving the .Cal files and curve data is optional for the user, but not necessary for completing 

calibrations. 

 

5. Click Start to begin the QC Regime, or to put the program into the mode which awaits the delayed start specified. 

a. While the QC Regime is running, the front of the PeCOD screen will blink yellow.  Once the regime has 

finished, the front of the PeCOD screen will show a green light. 

b. Upon successful calibration, a pop-up window will display PASS.  Select OK and proceed to the QC Report 

to view the calibration values, or to the Sample tab to begin sample analysis.  If the pop-up window 

displays FAIL, ǘƘŜ ŎŀƭƛōǊŀǘƛƻƴ ƛǎƴΩǘ ǾŀƭƛŘΦ   
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2.2.1 Startup (New Sensor) 

Sensors are consumed by calibrations and analyses, as well as by contact with air and light.  The user must replace the 

sensor once a used sensor has expired.  The lifetime of a sensor varies by frequency of use and by the abrasive nature of 

the samples being analyzed.  An approximation of sensor life is one month; however, a better indicator of an expired 

sensor is the calibration values.  Calibration values are found in the QC Report tab of PeCO5 tǊƻϰ.  Each COD range has 

specific passing criteria for the calibration values.  The passing criteria for each COD range is listed in Table 2: Passing 

calibration criteria for each COD range. 

 

²ƘŜƴ ǳǎƛƴƎ ά{ǘŀǊǘǳǇ όbŜǿ {ŜƴǎƻǊύέ ŀǎ ǘƘŜ v/ wŜƎƛƳŜ ƻǇǘƛƻƴΥ 

¶ After clicking Start, a pop-up window will prompt for the sensor serial number.   

¶ Select OK to add the sensor serial number located on the sensor package (this is recommended to track the 

lifetime of the sensor, which allows the user to determine the sensor life when used for the specific sample 

matrix).   

¶ In the next window, enter the sensor serial number beside New Sensor Serial # and select Add and Make Current.  

Then select OK.  

 

2.2.2 QC Routine 

 

The QC Routine can be used to verify if the daily calibration is still valid.  This function can be used after extensive sampling 

or if the PeCOD has sat idle for more than 2 hours.  The QC Routine performs a QC Check using the pre-mixed calibrant 

solution.  If the QC Check passes, then the calibration is valid and the PeCOD is ready to analyze samples.  If the QC Check 

fails, the software will recalibrate the PeCOD and perform another QC Check following a successful calibration.  Make sure 

port A is in Pre-Mixed Calibrant, as it is primed up to the sensor. 
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2.3 Calibration Results 
 

1. Once the QC Regime is finished, click on the QC Report tab.  The calibration results table displays the M, C, LED, 

Qnet, and Iterm values.  The tŜ/h5 tǊƻϰ software evaluates the values from the last calibration, as well as the 

QC-Check result, to determine if the calibration is valid.  The software notifies the user of a successful calibration 

with the PASS pop-up window.  Passing calibration criteria are COD range-specific and are listed in Table 2: Passing 

calibration criteria for each COD range. 

2. The QC Report tab allows a variety of output options: 

a. Save Table to a CSV File: Saves the table in its current arrangement to a CSV File 

b. Save to File: saves the QC Regime data to a .CAL file. This file type can be loaded back into the program 

on the QC Report tab and contains all the data collect (not just what is currently displayed in the table). 

c. Generate Report (printable): Will produce a printable HTML formatted report (will open in default 

browser) which includes the current table as well as a more organized summary of the QC Regime, passing 

values, etc. The report can be printed from the browser or saved to PDF. 

 

3. To customize the information visible in the exported or printable report press Edit Table Layout to open the 

window shown below.  

a. Data driven columns can be shown/hidden by checking/unchecking the boxes. 

b. Custom (user fillable) columns can be added. 

c. Columns can be re-ordered. 
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Table 2: Passing calibration criteria for each COD range 

COD Range M (COD/µC) C (µC) Iterm (µA) QC-Check (mg/L) 

ADVANCED BLUE 0.01 ς 0.08 50 ς 300 > 16 17 ς 23 

GREEN 0.02 ς 0.06 150 ς 700 > 16 115 ς 125 

YELLOW 0.02 ς 0.06 200 ς 750 > 14 1150 ς 1250 

RED 0.02 ς 0.06 250 ς 800 > 14 11500 ς 12500 
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3.0 Samples  
3.1 Sample Preparation 
 

1. Ensure the sample contains no particulates >50µm, has a pH between 4 and 10, and the chloride concentration 

is within the limits outlined in 8.2 Allowable COD/Chloride Concentration Combinations for peCOD Analysis.  For 

instructions on filtering samples, refer to: 8.3 Sample Filtering Guide for peCOD Analysis. 

2. Prepare the sample according to the COD range mixing ratios listed in Table 3: COD range mixing ratios for sample 

preparation. See 8.2 PeCOD Dilution Charts for Sample Preparation and/or 8.4 Using the Bottle Top Dispenser for 

Electrolyte Addition for Sample Preparation for additional detail. 

3. Screw on a lid to the sample tube and invert several times to ensure the sample is well mixed. 

Table 3: COD range mixing ratios for sample preparation 

COD Range Mixing ratio Volume Sample (mL) Volume Electrolyte (mL) 

ADVANCED BLUE 3:1 15 5 

GREEN 1:1 10 10 

YELLOW 1:9 2 18 

RED 1:49 0.5 24.5 

3.2 Hardware Setup 
 

1. Place Port A in a beaker of DI water.  

2. Prime Port A x 3, to rinse the Port A tubing.  This can be done using the Ax3 button in the Prime section of the 

Manual Control group. 

 

3. Place the Port A tubing into the sample tube with the prepared sample.  (Port B will remain in the pre-mixed blank         

bottle). 

3.3 Software Setup 
Dƻ ǘƻ ǘƘŜ ά{ŀƳǇƭŜέ ǘŀō ƻŦ ǘƘŜ ǎƻŦǘǿŀǊŜΦ 

1. Match the computer screen to the image below to setup the sample analysis: 

a. Click on the Sample tab. 

b. Click New Batch. 

c. Beside Batch ID, type in the custom ID or leave as the default date and time. 

d. Enter the name of the Operator (optional), and/or Notes (optional). 

e. Click Update Batch Info to update the customized settings. 

f. Pre-Sample Primes ς A :3 and Pre-Sample Primes ς B: 0. 

g. Sample ID: Enter sample name. 
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h. Replicates: Enter the number of replicates.  Replicates = 1 will run the sample twice total and give an 

average value. 

i. Dilution Factor: Enter the dilution factor of the sample. The dilution factor can be calculated by dividing 

the diluted sample volume before electrolyte is added by the pure sample volume.  

j. Select the box beside Save .Batch file automatically and/or Save curve data to file automatically to store 

the sample data after completion.  Note, saving the curve data uses large amounts of memory on the 

computer.  Saving the .batch files and curve data is optional for the user, but not necessary for completing 

samples. 

k. Click Run Sample(s) to start the sampling operation. 

 

2. The PeCOD will begin by priming Port A with sample 3x and then begin COD analysis.  A yellow status light will 

flash on the PŜ/h5 ǿƘƛƭŜ ƛǘΩǎ ŀƴŀƭȅȊƛƴƎΦ  !ŦǘŜǊ ŦƛƴƛǎƘƛƴƎ ǘƘŜ ŦƛǊǎǘ ǎŀƳǇƭŜΣ ƛǘ ǿƛƭƭ ƛƳƳŜŘƛŀǘŜƭȅ ōŜƎƛƴ ǘƘŜ ǊŜǇƭƛŎŀǘŜΣ ƛŦ 

applicable.  Once completed, the PeCOD status light will remain green.  

3.4 Sample Results 
 

To view the sample results, select the Sample Report tab. 

1. Look in the table to find the sample COD valuesΦ ά/h5έ ƛƴŘƛŎŀǘŜǎ ǘƘŜ ǊŜŀŘƛƴƎ ŦǊƻƳ ǘƘŜ ƛƴǎǘǊǳƳŜƴǘ ŀƴŘ ά/h5όŘύέ 

indicates the ǊŜŀŘƛƴƎΣ ŀŘƧǳǎǘŜŘ ōȅ ǘƘŜ Řƛƭǳǘƛƻƴ ŦŀŎǘƻǊ όά5.F.έύΦ 

a. The dilution factor (D.F.) and the Replicate group (Rep. Group) can be edited after the samples have been 

run. Changing D.F. will change the factor that the measured COD value is multiplied by to calculate the 

diluted COD*(D.F.) The Rep.Ave and Rep.%Diff are calculated for each sample with the same Rep.Group; 

samples run as replicates are in the same Rep.Group by default. Results can be excluded from an average 

or percent difference calculation by assigning a new Rep.Group value to the results which should be 

included in the new calculation.   

a. 

b. 

c. 

d. 
e. 

f. g. 

h. 

 j. 

k. 

i. 






























































