MANTECH INC.

160 Southgate Drive, Unit 2
Guelph, ON N1G 4P5
VMIANTECH CANADA

TECHNICAL BULLETIN
NUMBER 2014-010

Date: April 2014

Author: Stephen Moore

Subject: Software configuration instructions to correct the pH measurement to
25°C

As the temperature of a solution changes, the actual pH changes. This is not an error of
the probe or meter being used, but is the actual pH of the solution at that particular
temperature.

The temperature effect on the pH value is 0.003 pH units per °C away from 25°C, per
pH units away from pH 7. This effect can be either negative or positive, depending on if
the temperature is above or below 25°C, and if the pH is above or below pH 7.

At 25°C and pH 7, there is no change in the pH value.

The chart below shows how the actual pH changes with temperature and pH, to allow
you to correct the pH reading to 25°C

As an example, if a sample measured pH 5 at a temperature of 5°C, the chart indicates
this a negative effect, therefore the sample pH would be 5 — 0.12 = 4.88pH corrected to

25°C
pH
7 8 9 10 11 12 13 14
T 0 0 0.075 0.15 0.225 0.3 0.375 0.45 0.525
e 5 0 0.06 0.12 0.18 0.24 0.3 0.36 0.42
m 15 0 0.03 0.06 0.09 0.12 0.15 0.18 0.21
p 25 0
e 35 0
r 45 0.36 0.3 0.24 0.18 0.12 0
a 55 0.54 0.45 0.36 0.27 0.18 0
t 65 0.72 0.6 0.48 0.36 0.24 0
u 75 0.9 0.75 0.6 0.45 0.3 0
r 85 1.08 0.9 0.72 0.54 0.36 0
e 95 1.26 1.05 0.84 0.63 0.42 0

Indicates a positive effect on the pH value

-lndicates a negative effect on the pH value

Indicates no effect on the pH value
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Currently MANTECH software corrects the pH reading to the temperature of the buffer
solution used in the calibration of the pH probe. As an alternative, MANTECH has now
created an equation to allow for the pH reading to be corrected to 25°C, allowing pH
results to be reported at the same temperature.

If customers wish to change the way their systems compensate for pH, instructions are
provided below (for distributors). Distributors also have the option of having MANTECH
perform these changes. Quotes can be provided on individual requirements.

This update to the software involves the following:

1. Addition of the calculation that allows for the correction to pH 25°C

2. Addition of the steps to allow the software to determine if the sample is greater or
less than pH 7 and 25°C

3. Moadification to the final report for the inclusion of the pH result at 25°C

To make implementation of the software changes easier, MANTECH has created
exports of the required formula sets and subroutines that the dealer can simply import
into the customer’s database.

IMPORTANT: Please save a backup of the customer’s database prior to making changes
in case problems arise during import or other updates.
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Importing Formula Sets and Subroutines:

1. From the main menu of PC-Titrate Software, go to Utilities, Database Records,
and select Import.

..E:.'.P{:i&'l_iflatef_brwjl_\daﬁws V3 - Main Menu & | O i_)_(J

File Titrator Setup Quality Control Interface Reporting m Audit Trail
Help

Edit AuteRun Buttons... !
T
Export...

Archive / Retrieve...

Passwords

Utility Databases 4

Database Zipping...

Options...

Pack/Repair Databases

2. In the window that opens click Select Import File.
PC-Titrate For Windows 3 - Import To Database

— Import List

Record Type |Name Index |Import

r— Imperting of Duplicates ———
D

[T Erase Selected Import File on Close oK

519.763.4245 Page 3 of 21
www.mantech-inc.com 23.04.2014
info@mantech-inc.com



MANTECH INC.
160 Southgate Drive, Unit 2

Guelph, ON N1G 4P5
MANTECH CANADA

3. Locate the Import files provided by MANTECH and click Open

ra Open

Look in: I . temp comection import files Ll e e B8

-~

1= Name
~
. "'«-fp’h s LPHtemp correction.ep 01/04/2014 4:220 PM  EXP File

Desktop

Date modified Type

=
Libraries
A

Computer

A
Network

'] m

File name: IpH temp comection

Ll L
g
b

Files of type: | Import/Export Files [*.exp]

_— "=
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4. This import contains the subroutines and formulas required to correct the pH

readings to 25°C. In the window that opens click the Select All, then the Import
button.

PC-Titrate For Windows V3 - Import To Database =]
Import List
Select Row
Equation PH TEMP CORRECTION 184 Yes Deselect Row
Select All

Deselect All

Importing of Duplicates

(" Do NOT Import

Import {*" Prompt for Name Change

[~ Erase Selected Import File on Close - |

_— "=
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5. In the window that opens click close, and then OK
rPC-T‘;trate For Windows V3 - Import To Database I_gg__l
Note: Each line of each imported Schedule must be checked for invalid links.
Close |
[ PC-Titrate For Windows V3 - Import To Database '_' &3 _!‘
Select Row
PH TEMP CORRECTION Deselect Row
Select All
Deselect All
Importing of Duplicates
(" Do NOT Import
mport ' * Prompt for Name Change
[~ Erase Selected Import File on Close OK
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Instructions for making software changes:

Formula Set Changes:

1. From the main menu, select Setup, Formula Definition. Click the Open Set button and
locate the PH TEMP CORRECTION formula set, then click OK. Click on each step one by
one, toggling the Y/N button to No and then Yes. This is required to re-link the export
settings. Once all of the lines in the formulas have been reset to export click Save Set,
then Done.

al

PC-Titrate For Windows V3 - Formula Definition

£de Equation Mode
D Equation Resuk Units @ Edt  Test
Constants
Clear I Add l Change I insert I Set Constants I
Operators Parameters Tin Results Constants ubv's Testing
Insert in Equation I I
Current Equation Set - PH TEMP CORRECTION Version 2 Save / Restore
D Equat Units Value Export
quation n a po! oL I
l . ’ . -
pHMV  udvi7 mv Y Save Set
| stbT udvi9-udvid s Y Save SetAs .. I
Temp udvi2 C Y
Tcomp ABS(25-UDV12) C Y Delete Set... I
Pcomp ABS(7-UDV2 Y
= e M ) o NEW Set I
adpH1  UDV2-(Pcomp*Tcomp*0.003) pH Y
Delete Current Line Edt Current Line Print YM T
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Schedule Changes:

1. From the main menu, select Setup, Analysis Schedule. Then at the bottom of the
window, click on Load and select a schedule with a pH analysis in it and click OK

"B Pc-Titrate For Windows V3 - Main Menu. ™ E=FERTT)
File Titrator @p_] Quality Control Interface Reporting Utilities  Audit Trail
Help Analysis Schedule...
Titration Method j‘L
Edit Timetable Templates...
i Formula Definition...
L Calibration Template...
= Gran Analysis...
:.E't'g., c::Lo c:L :L?r: HOME ;m ::L ‘ﬂ ‘ % -r::-n
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PC-Titrate For Windows V3 - Schedule Editor

Analysis Schedule
Edit Functions
=
| stirer Off |
Select Events to See/Use
’ S ~ Y Y L _Tacgtions
Schedule Search Form - Select Schedule To Use ko
!

Enter Search Text:

Available Selections:
COND PH ALK TURBDITY
COND PH FLUORDE TURB
CONDUCTIVITY
CONDUCTIVITY FLUORDDE :
CONDUCTIVITY PH [+

Cancel
Current Selection:
Left oK
Load | SageAsl New | Print I Delete I
—
Done
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2. Locate the section in the schedule associated with the pH measurement. This can be
identified by a group of five Assign UDV steps. This would typically be closer to the top
of the schedule. To ensure it is the correct section, click once on the second Assign UDV
step. On the right of the window, there will be details regarding the analysis step.
Highlighted below is the information that you should see.

Please note, the numbers maybe slightly different based on stability setting etc. The
most important part is that it states UDV #2, Electrode Reading

PC-Titrate For Windows V3 - Schedule Editor
Analysis Schedule - TTRSP COND-PH-ALK-F Version 25

Edt Functions
=(2Schedule ~
B Subroutine Subroutine ;J
% g:g::ﬁ:g Select Events to See/Use
Sampler Move ~ Al " Ttrations
Subroutine  Burels  Routing
= (2 Schedule
Assign UDV " Digital VO " Special
) ! tion Result
5;':,‘;?5,,’“" Y Select Add Level (for Add Only)
= Schedule (" Add as a Chid to Current Event
Activate Pump A
dd as a Sibling to Current Event
Activate Pump AT .
Activate Pump
- o UDV acd | mset || gse | memove
Assign UD
Assign UDV Snippet
Assign UDV
Assign UDV Scheduler Event > Assign UDV
Erevaoserane-Save Equation Results UDV number, UDV type
T
e i soct UDV #2, Electrode Reading
Ttration Read -
- 1,PH,2,2,0,90,0.0,1.00,5

| _ v | |
Left Right Comments
Do Stabiization of the inttial pH measurement and
o assignment of the value to UDV #2

Load | Save I SageAs| New I Print | Delete |
Done
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3. Click on the Edit button (shown in the last screenshot). For the Temperature
Compensation, select None, and click OK

PC-Titrate For Windows V3 - UDV Setup =3
Available UDV's UDV Type
IUDV 2 v | IEIectrode Reading j
Select Electrode Stability Information

|1 :J Stabilize by...
" Time ( Slope (* Delta

Select Calibration

g S
Temperature Compensation Stability Time Out (s) |90
* None
" Manual Delta mV 1.00

(" Thermistor Delta Time |5

Cancel oK |
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4. Click once on the Evaluate and Save Equation Results step just after the five Assign
UDV steps. This will be the pH Formula set.

PC-Titrate For Windows V3 - Schedule Editor
Analysis Schedule - TTRSP COND-PH-ALK-F Version 25

Edit Functions
-escheﬂub e

Subroutine Subroutine j

Subroutine

B Subroutine Select Events to See/Use

Sampler Move « Al " Tirations

Subroutine B _

urets " Routin
= Schedule _ 9

Assign UDV " Digital VO " Special
&) Evaluate and Save Equation Result
sm;ce}: T Select Add Level (for Add Only)

=(2 Schedule (" Add as a Chid to Current Event

Activate Pump
Activate Pump
Activate Pump

(¢ Add as a Sibling to Current Event

=(2 Schedule
Assign UDV Add I Insert I Edtt I Remove I
Assign UDV
Assign UDV Soppet I
Assign UDV
S gwyn L Scheduler Event —> Evaluate and Save Equation Resu
valuate and Save Equation Results Equation Set
Teration Inject 51
Ttration Read v =

Left | ‘ij Right | Comments

Load | Save | SaxeAsl New I Print | De’e;el

Done
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5. Click on the Edit Functions dropdown menu, and locate the Evaluate and Save Equation
Results step. Then click the Insert button.

o oo S

Analysis Schedule - TTRSP COND-PH-ALK-F Version 25

=3 Schedule
B Subroutine
B Subroutine
Subroutine
B sampler Move
[B Subroutine
'ec"“".": - Linked Teration
[B Evalsate and Save Equation Results Buret Bubble Clear
[ stirrer On Qualty Control

- eiﬂmk Abort Sample p
B Activate Pump P
B Activate Pump Add as a Sibling to Current Event
Activate Pump

=( Schedule
[B Assign UDV Add Il Insert Edt ] Remove ]
B Assign UDV

Assign UDV Snippet I
[B Assign UDV J
Assign UDV Scheduler Event —> Evaluate and Save Equation Resu
valuate and Save Equation Resulls Equation Set
= (3 Ttration 51
Tiration Inject
Tiration Read -

PH

ol el com
_tan | | _Rou |

Loadl §ave| SQxeAsl Neﬁl gmtl Dele;e]
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MANTECH

After you have clicked the insert button, you will be prompted as to which Equation set
to use. Select PH TEMP CORRECTION from the list

" PC-Titrate For Windows V3 - Schedule Editor

-
Analysis Schedule - TTRSP COND-PH-ALK-F Version 25
———— i Euncho08.
=(2Schedule - . y
B Subroutine Select Equation Set To Use T — -
B Subroutine
B Subroutine
H Sampler Mo Enter Search Text: \
ggubroutne lm TEMP CORRECTION
- chedule
B Assign UD} S
B Evalate of| Available Selections:
Stirrer On || KAPPA -
== (2 Schedule KAPPA BLANK
Activatdlll | |P-ALK IS GREATER THAN HALF T-ALK
f Actvatdll | [P-ALK LESS OR EQUAL TO HALF T-ALK
B C:::v: ‘ PETROCHEMICAL EQUATION SET
- U -
: o emove
pvorsd | || P TP correcTION LI
% Assign Bl | K.
) Assign
B Assign
Assign Cancel  Equation Resu
valuat: | Current Selection:
=@Ttratonlll | [oy TEMP CORRECTION
Titrat oK
" Down
Load I Save SaxeAsI New I Print I Delete I
| o |

_— "=
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6. Click on the Edit Functions dropdown menu, and locate the Subroutine step. Ensure
that PH TEMP CORRECTION Evaluate and Save Equation Results step is highlighted — as
shown below. Then click the insert button, and select SUB PH TEMP CORRECTION from
the list, and click OK

.
PC-Titrate For Windows V3 - Schedule .
Analysis Schedule - TTRSP COND-PH-ALK-F Version 25 : -
Edtt Functions -
== (2 Schedule - |
B Subroutine ' Subroutine ;]
gubrouv’ne " | [Abort Timetable 2
(&) Subroutine Gran Analysis
Sampler Move Clear Al U%’V's
_ gzr;‘;tze Control TeraVaive
B Assign UDV Suboutive |
[ Evalate and Save Equation Results Sampler Setup 3
[B Stirrer On Sampler Move
=(2Schedule Assign UDV to Constant -
g :x:: :"‘Ug (" Add as a Sibing to Current Event
@B Activate Pump
=(=Schedule )
B Assign UDV Add |I Insert I Eat | Remove |
B Assign UDV
B Assign UDV Snippet I
B Assign uDV
B Assion LD Scheduler Event —> Evaluate and Save Equation Resu
t‘-vauale and Save Equation Rmts Equation Set
BT 1o
Tration Inject -
= PH TEMP CORRECTION |
Up |
Left I Right I Comments
Down |
Load | Save | SazeAsl New | Print | Delete I i
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7. Click on the second Evaluate and Save Equation Results, this should be the PH Equation
Set. Click the Up button twice

PC-Titrate For Windows V3 - Schedule Editor
Analysis Schedule - TTRSP COND-PH-ALK-F Version 25 -
Edit Functions
B Subroutine 2
B Sampler Move Subroutine ;l
&Y
_gzr;‘:: b Select Events to See/Use
Assign UDV (Gl | (" Ttrations
;:;t;:tgnand Save Equation Results (" Burets (" Routing
w3 Schedule " Digital VO " Special
R
:g:::: :uug Select Add Level (for Add Only)
Activate Pump (+ Add as a Chid to Current Event
-Bcies?q: uov (" Add as a Sibling to Current Event
% Assign UDV
&) Assign UDV
B Assign UDV aos | mset | g | memove
B Assign UDV
Subroutine Snippet
3 Scheduler Event —> Evaluate and Save Equation Resu
= TRIatoT Equation Set
Tiration Inject 51
Tiration Read
Tiration Analyse -
~ PH
Up
Left Right Comments
Down
Load | Save I SayeAs | New [ Print | Delete I
Done
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8. The schedule should now look like this. Click the Save button to save the changes

PC-Titrate For Windows V3 - Schedule Editor
Analysis Schedule - TTRSP COND-PH-ALK-F Version 25

Edit Functions
[® Subroutine -
Sampler Move Subroutine LI
-gg:f;‘:}: F Select Events to See/Use
Assign UDV ~ A1 " Terations
B Evaluate and Save Equation Results C Burets " Routing
Stirrer On _ .
== (3 Schedule " Digttal VO " Special
&) Activate Pu
e Pug Select Add Level (for Add Only)
Activate Pump (¢ Add as a Chid to Current Event
-ec:ﬁﬁ uov (" Add as a Sibiing to Current Event
L
Assign UDV
5] Assign UDV
Assgn upv Add | Insert | Edt | Remove |
R Assio
B Saippet
Subroutine
Evaluate and Save Equation Results Scheduler Event —> Evaluate and Save Equation Resu
Y TRrSNsH Equation Set
Tiration Inject =
Tiration Read
Tiration Analyse - o

Left | %I Right | Comments

].oad| Save SageAsI Neﬁ[ grntl Deie:e|

Done

Repeat Steps 1-8 for all schedules that contain a pH analysis
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9. From the main menu select Reporting, Prepare and/or Print a Shazam Reports.
' B PC-Titrate For Windows V3 - Main Menu ﬁ - e E S
File Titrator Setup Quality Control Interface [ Reporting | Utilities  Audit Trail I_
Help Create/Edit a Report List...
Print a Report...
Prepare and/or Print Shazam Reports...
TURB
CAL
/4
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Select the Water Analysis Report, and click Open
Bomioe N =
Lookin: | J, Reports v «®crEr

e Name : Date modified Type B
& * runninglist 01/08/201211:05... SRW Fi
§ ¥ schedl 01/08/201211:08.. SRWFi
- ¥ schedules run 17/02/20051:21 PM  SRWFi
Desktop ¥ TimeTabl 01/08/201211:12.. SRWFi
S — * ttnegns 01/08/201211:15... SRWFi
= ¥ ttnexprt 01/08/201211:29.. SRWFi
Libraries * ttngrph 01/08/201211:35.. SRWFi
ﬂ*_&l ¥ ttnrawdt 01/08/201211:38... SRWFi

S * Turbidity 15/10/20133:07PM  SRWFi

Con:.ler ® Water analysis historical data report 18/03/2014 1:20 PM  SRW Fi:= ’

(.uw | ® Water analysis report 18/03/2014 2:35PM  SRWFi|

Newok S it ) .

File name: IWater analysis report l] I Open I

Flesoftype:  |Report Files (" SRW) ~] Cancel |

[~ Open as read-only Help |
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10. Click on the Layout Page tab, and click on the pH header
Desine Seagch|| Loyt Poge | Viow SQL | Breview Repct|

LMANTECH ' Water Analysis Report

I Run Number [RunNumber] Order Number [OrderNumber)

] (sempieny) [RunDate] | [RunTme] = (Temp] | [cond] (o) [pas] fran) peam) || [card) | (ryond

PF D1 PH  Report Header

.2 | | [Page: @PAGENO of GPAGECOUNT

11. Right click on the pH header and select Edit Caption from the list, then edit the caption
to read pH at 25C, then click on the red X to close the window, then Save the report as
the same name.

' E Page Designer =]
Anange | Place Customize |
| pH Caption |
pH at 25¢] p
Arrange Sections
Place Objects
Customize Objects
Cut
| Copy
I Paste
Clear
Select All !
Report Setup l '\ Properties | Caption /

Repeat 9-11 for the Water Analysis Historical Data Report
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Note: All uncorrected pH readings will be saved into the pH database, but will not be
reported in the final report

For all future system orders containing pH the Distributors should specify if the pH
should be reported as the standard way (corrected to the buffer temperature) or to 25°C

The pH corrected to 25°C is now set-up. All the schedules should be tested prior to
running routine analysis.
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