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Typical Operatio@uickReference

1. PrepareCalibrant solutiors: Prepare premixed blank and prenixed calibrant.
a. See8.1 COD Solution Preparation Instructions
2. Launch Softwarend connectto PeCOD: I dzy OK t S/ h5 t NBxn YR 02yySOd (2
a. See:l.l Connecting to the PeCOD
3. RunQRagime:! aS t S/ h5 t NREgimelcaibratiaizy+ QC chetk toNalidate)
a. See:2.0 Calibration and QC Regimes
4. ProduceQCReports:
a. See:2.3 Calibration Results
5. Prepare SampleDetermine interferences, filter samples, dilute samples (if required), and prepare by mixing with
the appropriate ratio of electrolyte.
a. See8.0 Solution Preparation
6. RunSamples &S t S/ h5 t NRBu (2 NHzy &l YLX Sa
a. See:3.0 Samples
7. ProduceReportss &S t S/ h5 tNBu (2 LINBPRdzOS {IFYLI S wSLER2NIa
a. See3.4 Sample Results
8. Troubleshoot (if required)Refer to troubleshooting section if required.
a. See:7.0 Troubleshooting
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1.0 GettlngStarted

1.1Introduction
The purpose of the S/ h 5 Qpéd@ion Manual is to streamline the calibration and sampling process for users by

outlining recommended proceduresor further description on the functions of tieS/ h 5 softiv@eurefer to the
PeCOPrav Documentation pdf included in the software foldeFor instructions on installing S/ h 5 softi@es

refer to documentation PDF dhe MANTECH YouTube channelyw.mantechinc.com/PeCODProTutorials

When theprogramis launchedor the first timg itwilla K2 ¢ 'y adzLJRF S (2 dzNE 2dzif AyAy
G2dzNJ gAff 0SS aKz2gy SOSNE GAYS (KS LINPANRPYNI & @BHidNOKSR

Welcome to PeCOD Pro \E‘
[] Don'tshow tour again on program start.

Welcome to PeCOD Pro
This tour outlines some features added inv1.3.7.0

(6EMANTECH

OPTIMIZE YOUR RESULTS.

Start [ NEXT ] I Open Video Tutorials in Browser I

When the tour is closedr on normal launchthe main window of the program will be showThe functionality is fairly
limited until connected to a PeCOD, but previous .CAL and .BATCH files can be loaded viReghertaDd Sample Report

tabs, without connecting to a PeCOD.

(& MANTECH PeCOD® Pro v1.3.7.0

File  Utilities  Help
USB COMM

AutoQC ‘ ac Repunl Sample | Sample Repunl Live Plutl Seftings | Logs |

D |Cal_20190109_092936 @ No Delay Delay Start Until

s A3 & 3 January -09-19 09:29
Data Storage
Save Calfile automatically

@ Startup (Daily) Startup (New Sensor) QC Routine
Description CAProgram Files (x86)\MANTECH\PeCODPro

[ Change Location ] [ Open Location

[] Save curve data to file automatically

Change Location Open Location

Start Cancel

Status
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1.2 Connectindo the PeCOD

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

2. SelectPort: COM60n the drop down selection.
3. ClickConnect As the program connects, it getdormation from the PeCORndthe progress will be displayed:

o B [ |

-
6 MANTECH PeCOD® Pro v1.3.7.0

File  Utilities Help
Manual Control

:: : CORJE IE: :-<E)-)))) S E‘EVE: @ . e

== ©MANTECH

OPTIMIZE YOUR RESULTS v

C C;I;Dj‘l-ﬁﬂ‘l . .
Connecting: Getting PeCOD
S Parameters...
@ étanup C
Got controller parameter: 47 Locston
\\ - J Location
Start Cancel

Current Status: 2019/01,/03/10:10:03: Requesting parameters from PeCOD to verify connection.

4. Once connectethe progress panel will disappedhe Connectbutton will change tat to: Disconnet the status

AAAAAA

[E=EE=)

-
@ MANTECH PeCOD® Pro v1.3.7.0

File  Utilities Help
Manual Control
Prime

USE COMM. Info

Serial# MT-0A0-0000
Port [COMG A it | A3
o Current Sensor: 0 Updale Sensor Menu Ext | It

Analyses: 1| Calibrations: 0
Eli
Current Status:

GREEN 2019/01/09/10:10:06: COM OPEN l Entor l

e

Calibrate H Analyze

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

and can be used.
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2.0Calibratiorand QC Regimes

The PeCOD should bealibrated each dayefore sample analysis Calibrations can be setup to run unattended
immediately ordelayed to a usespecified date and time. Calibration times vary for each COD range.

¢CKS LINPINIY Aa RSAAIYSR (2 Nbehavidurs/to prefSra thy &pardépriate KUmOeK of | N
calibrations as well as analyzing calibrant as @&0Q€ck sample, to verify that the calibration was successful.

ApproximateQC Regimdurations are listed in Table 1 and are based onSteetup (Daily) QRegime using the default
preferences. Calibration durations may vary by user based on customized parameters and QC Regime preferences.

Tablel: Approximate times to complete Startup (Daily) QC Regime

COD Range \ Approximate Time to Complete Startup (Dailginins)

YELLOW 5 |

RED 90

2.1HardwareSetup
Ensure that thdPeCODmatches the image belv.

9 Port Atubing inpre-mixed calibrant bottle
0 8.0 Solution Preparation

1 Port Btubing inpre-mixed blank bottle
0 8.0 Solution Preparation

1 Port Wtubing intowaste Bottle(ensure waste bottle is emptigd

e .
| ©MANTECH

| st
\ /
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2.2 SoftwareSetup

Ensure thePeCOD is connected to theomputerand COM6 is connected inS/ h 5 ($eBRLyConnecting to the
PeCOR{ St SO0 GKS a! dzi2zv/ ¢ Tolruda@QERYmel KS YIAY G6AYR246®

1. Setlnitial Primesto A: 3 B:3
2. Select theappropriate QC Regime type
a. Startup (Daily) most commonly used, for daily calibrations with a previously used sensor.
b. Startup (New Sensorlused when installing a new sensd@ee special note&.2.1 Startup (New $sor)
c. QC Routineused after prolonged sample analysis or extended idling to determine if the daily calibration
is still validSee special noteg.2.2 QC Routine
3. Start Delay Select eitheNo Delayto beginQC Regimepon Start, or selectDelay Start Untiland set thedate
andtime for the Regime to start.
4. Data Storage SelectSave .Cal file automaticallpnd/or Save curve data to file automaticallyto store the
calibration data after completionNote, 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 ts#rnot necessary for completing

calibrations.
7
(& MANTECH PeCOD® Pro v13.6.12 =R
File Utilities Help
USB COMM Info Manual Control = l
Port [COMG Serial# MT-0A0-0000 . nme
Current Sensor: 0 Update Sensor Menu Exiy
Analyses: 0| Calibrations: 0
_ Current Status:
GREEN 2ULSHZH G CeMBEE L] Enter ] l Calibrate ] l Analyze ] [ o3+ Bx3 I
AutoQC |O.C Repudl Sample | Sample Repunl Live P\ctl Seltings | Logs ‘
Configuration Start Delay
ID: Cal_20181121_110251 @ Mo Delay ) Delay Start Until
W . . |
|Inina\ Primas: A |3 g 3 z | Wednesday. November 21. 2| 11:02
QC Regime: Data Storage
@ Startup (Daily) |© Startup (New Sensor) ) QC Routine Save Calfile automalically f
Description S\Software\Mantech Software\PeCOD\PeCODPro'_Intemal
Regime to be run daily to prepare the PeCCOD for sampling. [ Change Location ] [ Open Location ]
This reg\me_wwH ca\ibr_ate rhe PeCOD and perform a C_luali_ty Control [] Save curve data to file automatically I
check to verify the calibration. Ifthe check fails, re-calibration then - B -
re-verification is attempted. I ol_
Change Location Open Location i
I Start I I Cancel ] !
Current Status: 2018/11/21/11:11:36: COM OPEN

5. ClickStartto begin theQC Regimeorto put the program into thenode 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 h:
finished, the front of the PeCOD screeill show a green light.
b. Upon successful calibration, a pap window will displayPASS SelecOKand proceed to th&€QC Report
to view the calibration values, or to thBampletab to begin sample analysidf the popup window
displaysFAILG KS OF ft AONI A2y AayQiu QI fAR®

AutoQC Result — O X

Result: Ba:i%s

[] Show Additional Details

Paged of 44

OPTIMIZE YOUR RESULTS. PROTECT OUR ENVIRONMENT.



MAN-MD-P-0001-02

(6MANTECH

MIZE YOUR RESULTS
2.2.1Startup (New Sensor)
Sensors are consumed by calibrations and analyses, as well as by contact with air and light. The user must replace
sensor once a used sensor has expired. The lifetime of a sensor vaftiegusncy of use and by the abrasive nature of
the samples being analyzedAn approximation of sensor life is one month; however, a better indicator of an expired
sensor is the calibration values. Calibration values are found iQ@®&eportab of PeCG t NERamh COD range has
specific passing criteria for the calibration values. The passing criteria for each COD range isTaeRirPassing
calibration criteria for each COD range

2 K8y daAy3d a{ b NIddd 6bSs {Sya2NDé & GKS v/ wS3aavys 21

9 After clickingStart, a popup window will prompt for the sensor serial number.

1 SelectOKto add the sensor serial number located on the sensor package (this is recommended to track the
lifetime of the sensarwhich allows the user to determine the sensor life when used for the specific sample
matrix).

9 Inthe next window, enter the sensorrs@ number besidé&ew Sensor Seriald@nd selecAdd and Make Current
Then selecOK

Manage Sensors @
Sensor Selection
Current Sensor: NONE Analyses: | Calibrations:
Start Date: (NfA days ago)
Saved Sensors: ’ -] [ Make Current ] [ Delete ]
[ Clear All Historical Sensor Data ]
Add New Sensar
New Sensor Serial # | 21337 :" [ Add and Make Current ] |
Sensor Data
Sensor Serial Analyses Calibrations Start Date
| CopyTabletoClipboard | | Save Table As CSV.. ]
Load Sensor Data From File
’ Load and Overwrite ] ’ Load and Append ]
[ QK ] [ Cancel ]

2.22 QCRoutine

The QC Routine can be used to verify if the daily calibration is still valid. This function can be used after exterigige samp
or if the PeCODnhas sat idle for more than 2 hours. The QC Routine performs a QC Check usingntireegdrealibrant
solution. If the QC Check passes, then the calibration is valid afe@@D is ready to analyze samples. If the QC Check
fails, the software will reddorate thePeCOD and perform another QC Check following a successful calibidigesure

port A is in PreMiixed Calibrant,as itis primed up to the sesor.
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2.3CalibratiorResults

1. Once theQC Regimes finished, click on th@C Reportab. The calibration results table displays the M, C, LED,
Qnet, and Iterm values. TheS/ h 5 softiN@etevaluates the values from the last calibratias well as the
QCCheck resujtto determine if the calibratio is valid. The software notifies the user of a successful calibration
with the PASSop-up window. Passing calibration criteria are COD raspgeific and are listed ifiable2: Passing
calibration criteria for each COD range

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

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

b. Save to File: saves the QC Regimdo a .CAL file. This file type can be loaded back into the program
on the QC Repotab andcontains all the data collect (not just what is currently displayed in the fable

o

c. Generate Report (printable): Will produce a printable HTML formatted repeitt ¢pen in default
browser) which includes the current table as well as a more organized summary of the QC Regime, passi
values, etc. The report can be printed from the browser or saved to PDF.

r@ MANTECH PeCOD® Pro v1.3.6.12 l =AY ﬂ

File  Utilities Help

USB COMM. Info Manual Control =

; Serial # MT-0A0-0000 — rime
st (Bl Current Sensor: 0 Update Sensor Menu A H Bxit l Ready
Analyses: 228 | Calibrations: 115
Start Date: N/A l L | H A 4 “ | 3 l Bx3

_ 2018/11/21/12:00:15: COM OPEN l — l l —— H Analyze [ — l |

AutoQC | QC Report |Samp|e | Sample Reportl Live F’Iotl Settings | Logs |

|Cal_20181113_141912  +| | LoadfiomFile || SavetoFile | | Generate Report (printable) | |

’ Edit Table Layout ] ’ Save Current Layout as Default ] ’ Copy Table to Clipboard ] [ Save Table to CSV File ]

Date/Time Type M C LED COD Qnet Ilterm Error Description

2018/11/16 12:20:58 | Cal:Blank - 12388 |215 |- 123.88 | 12.87 |No description available.

2018/11/16 12:24:.54 | Cal:Reference |0.033 |- 215 |- 584.86 | 1229 |No description available.

2018/11/16 12:33:05 | Cal:Blank - 12934 |335 |- 129.34 | 18.70 |No description available.

2018/11/16 12:37:01 | Cal:Reference |0.033 |- 335 |- 587151820 |No description available. |

B accheck |- |- - |1923 |56951 |17.97 |No description available.

| Current Status: 2018,11,/21,/12:00:15: COM OPEN

3. To customize the information visible in the exportedpintable report press€dit Table Layouto 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 rerdered.
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(@ MANTECH PeCOD® Pro ¥1.3.7.0 =@ % ]
File  Utilities Help
USB COMM. Info Manual Control i
Pot [CoMs .| Seral# MTOAG0000 [ | [

=]

Current
————_
s (=TT S e

Enable/Disable Dynamic Column Editor
Fields Column Name:
Date/Time
Type [ Add New ] ’ Delete Selected ]
M

c
LED
CoD Date/Time Type M C LED COD Qnet Merm
Qnet

lterm

Errar Description

Preview [ Re-Order

Error
Description

Date/Time Type M C

Save and Exit ] l Cancel

Table2: Passing calibration criteria for each COD range

COD Range M (CODuC) C@C) Iterm (uA) QGCheck (mg/L)

YELLOW 0.02¢ 0.06 | 200¢ 750 1150¢ 1250

RED 0.02¢0.06 250¢ 800 >14 11500¢ 12500
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3.0Samples
3.1 Sampl®reparation

1. Ensure the sampleontains no particulates >50unhas apH between4 and 10 and the chloride concentration
is within the limits outlinedn 8.2 Allowable COD/Chloride Concentration Combinations for peCOD An&lgsis
instructions on filtering samplesefer ta 8.3 Sample Filtering Guide for peCOD Analysis

2. Preparethe sample according to the COD range mixing ratios list&édle3: CODrangemixing ratios fosample
preparation See8.2 PeCOD Dilution Charts for Sample Preparaialior 8.4 Using the Bottle Top Dispenser for
Electrolyte Addition for Sample Preparatifor additional detail.

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

Table3: CODrangemixing ratios fo sample preparation

COD Range Mixing ratio Volume SamplémL) Volume ElectrolytémlL)

YELLO ——

RED 1 49 245 |

3.2 HardwareSetup

1. Place Port An a beaker oDIwater.
2. Prime PortA x 3 to rinsethe Port A tubing.This can be donasing the Ax3 button in the Prime section of the
Manual Control group.

Manual Contral

‘ A H Exit | [REE0I
<Y >

Enter ‘ Calibrate H Analyze ‘ A3+ Bx3

Menu

3. Place the Port A tubing into the sample tube with the prepared sample. (Port B will remain in-méxpreblank
bottle).

3.3 Software &up
D2 (G2 GKS a{lYLXS¢ Glo 2F GKS az2fFfisl NBo
1. Match the computer screen to the image below to setup the sample analysis:
a. Click m the Sampletab.
b. ClickNew Batch
c. BesideBatch ID type inthe custom ID or leave as the default date and time.
d. Enter the name bthe Operator (optional) and/orNotes(optional)
e. ClickUpdate Batch Infdo updatethe customized settings.
f. PreSample Primeg A :3and PreSample PrimegB: Q
g. Sample IDEnter sample name.
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h. Replicates Enter the number of replicates. Replicates = 1 will runghmpletwice total and give an
average value.

i. Dilution Factor:Enter thedilution factor of the sample. The dilution factor can be calculated by dividing
the diluted sample volumébefore electrolyte is addelly the pure sample volume.

j- Select the box besidgave .Batch file automaticallgnd/or Save curve data to file automatically store
the sampledata after completion. Note, saving the curve data uses large ataaf memory on the
computer. Saving thdatchfiles and curve data is optional for the user, but not necessary for completing
samples

k. ClickRun Sample(dp start the sampling operation.

a 1
f
b. I | ¢
¢ - | | | n
d. i
K.

2. ThePeCOD will begin by priming Port A with sample 3x and then begin COD analysis. Atgaliskght will
flashontheP’S/ h5 KAt S AGQa lylfelAy3ao ' FTOSNI FAYAAKAY3
applicable. Once completd, thePeCODstatuslight will remain green.

3.4SampleResults

To view the sample results, selebe Sample Reportab.

1. Look in the table to find the sample COD vatbesad / h5¢ AYRAOI GSa (GKS NBI RAyY3
indicatestheNBE F RAYy 3% | R2dza SR RO M KS RAfdziA2y FIF OU2N 045
a. The dilution factorD.F) and the Replicate grouRép. Groupcan be edited after the samples have been

run. Changindp.F will change the factor that the measuréZiODvalue is multiplied by to calculatbe
diluted COD*(D.H TheRep.AveandRep.%Diffare calculated for each sample with the saRep.Group
samples run as replicates are in the saRep.Groupby default. Results can be excluded from an average
or percent difference calculation by assignigiew Rep.Groupvalue to the results which should be
included in the new calculation.
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