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HI932 AUTOMATIC POTENTIOMETRIC TITRATOR

Congratulations on choosing your new Hanna fitrator. It is a powerful and versatile instrument capable of accurate and fast
analysis of a wide range of samples. In this manual, you'll find:

QUICK START GUIDE

This guide will help you quickly setup, operate, and introduce you to your new titrator. It covers hasic connections, user inferface,
how to perform calibrations, and how to run a fitration.

INSTRUCTION MANUAL

The manual provides a comprehensive description of the operating principles user inferface, general options, methods, titration/
direct reading mode, pH, mV and ISE mode, maintenance, efc.

APPLICATIONS BROCHURE

This brochure contains complete instructions for commonly-used analyses. Additional methods and method packs are available;
contact your local Hanna office for more details.

TITRATION THEORY

This guide outlines the principles of operation of the itrator. It covers the chemistry of titrations, fitration types, and result
calculations.

If you need additional technical information, do not hesitate to e-mail us at tech@hannainst.com or view our worldwide contact
list for a Hanna Instruments representative near you at www.hannainst.com.
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Dear Congratulations on choosing a Hanna Instruments product.

C Please read this Quick Start Guide carefully before using the instrument. This guide will provide you with the necessary
ustomer, | o> .
information for the correct use of the instrument.

The purpose of this quide is to present a quick overview of setfing up and using the instrument.
For detailed information illustrating the extensive capabilities of your titrator, please refer to the Instruction Manual.

© 2018 Hanna Instruments

All rights are reserved. Reproduction in whole or in part is prohibited without the written consent of the copyright owner,
Hanna Instruments Inc., Woonsocket, Rhode Island, 02895, USA.
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INTRODUCTION

The H1932 automatic titrator is designed to perform a wide variety of potentiometric titrations with high accuracy, flexibility and
reproducibility, allowing the user to obtain both accurate results and high-speed analysis.

The titrator can perform fixed endpoint or equivalence point fitrations and direct measurements by measuring the pH/mV and
femperature of the sumple.

Reports and methods can be transferred to a PC via a USB interface, saved to a USB storage device or printed directly from the
fitrator. An external keyboard can also be attached for added convenience.

The HI922 Autosampler can be connected for sample automation.
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How can | find certain information?
- The Quick Start Guide will help the user learn how to operate the titrator within a short period of time.

- The Instruction Manual provides a complete description of the operating principles (user interface, general options, methods,
fitration/direct reading mode, pH, mV and ISE mode, maintenance, efc.).

- The Titration Theory outlines the basic concepts of fitration.
- The contextual Help screens contain detailed explanations of every screen.

SAFETY MEASURES

The following safety measures must be followed:

Never connect or disconnect the pump assembly or other peripheral with the titrator turned on.
Verify that the burette and the attached tubing are assembled correctly.

Always check that the titrant bottle and the titration beaker are placed on a flat, stable surface.
Always wipe up spills and splashes immediately.

Avoid the following environmental working conditions:

Ul LW N —

*  Severe vibrations

Direct sunlight

Atmospheric relative humidity above 95% non-condensing
Environment temperatures below 10°C and above 40°C
Explosion hazards

6. Have the itrator serviced by qualified service personnel only.




TITRATOR CONNECTIONS
FRONT VIEW
Dispensing tube
Titrant outlet
Pump assembl Burette assembl

Support rod

Stirrer
Aspiration tube
itrant inlet Temperature sensor

pH electrode

Titrant bottle Stirrer holder
Dispensing tip
Titration beaker

REAR VIEW

Burette blank support

On/0ff button

Autosampler interface connector

Balance interface connector

Printer connector

Analog board PCinterface \

Power adapter
connector PCKeyboard connector
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USER INTERFACE
Keypad

The fitrator’s keypad has 27 keys grouped in five categories, as follows:

Display

Function Keys Enter Key Numeric Keys
\
f \\ |
HANNA \\ |
150: \ TN N T
results| |©8:50:55 Mav 23. 2018 \ (1 ) (2) (/3 _f| ‘
Analos 1 \ ~ N ‘
_— g : \ /—\\‘ TN ’_“\‘
— 0.1N Sodium Hydroxide (a) (5) (/5 __,| ‘
) R M o
] 0 . 0 N teasl) L~
stir _ u| (7) (8) (9)
NI 1400,1400 RPM ‘“—” e
./&'-._‘\\ PTG e
? Burette is not present (&) 10) (+)
| Pump 1 Selected \'x—ifl’ R
ATC End Point Volume PH \ ,_/“\.\
29,3 S5 0 mL 7.574 VAN
core | [EUaE | Reiaes [dTumd [ourere | moae | =
C enter‘ >0
_ stop , S~ L
— I I
. __#______‘J
Option Keys Arrow Keys

The user interface contains several screens. In each screen, many information fields are present at the same time. The information is
displayed in an easy-to-read manner.

Virtual option keys describe the function performed when the corresponding option key is pressed.

Time and Date

Active
analog board

Method name
Result

Reminders or
Warnings

Temperature
compensation
status

Temperature
reading

08:350:55 May 23, 2018

Analog 1

| —0.1M Sodium Hydroxide

0.0~

L— Results units

: Stirrer
\ 1400,1400 RPMT  information
N End point
Burette is not present — titrat[i)on
Pump 1 SeleCM iatior
tarc End Point Uolume pH Y or b
/,25_3 °C 0.000 mL Z2.9744— gad‘i’;;
General Select Method
\| Prtions Method Options Burette Mode
\

Virtual option keys



HOW TO SELECT YOUR LANGUAGE

...............

...............

Restart the titrator in order to apply the new language setfing.

General Options

Select the option to be modified.

Save to USE
Resztore from USE
Administration: Oizabled
Temperature: *C, ATC
Oate and Time S5etting
Oizplay Settings

Beeper:

Stirrer:

Titrant 1 Uolume Alert:

Titrant 1 Age Reminder:

Titrant 2 Uolume Alert: Fortusuesse

Titrant Z Ase Reminder: Ezpanol
Belect | Escape | |

HOW TO USE THE CONTEXTUAL HELP

Information about the itrator can be easily accessed by pressing . The confextual help can be accessed at any time and it
provides useful information about the current screen.

METHODS

The HI932 itrator can store up to 100 methods (standard and user) and 30 autosampler sequences.
Standard Methods

Each titrator is supplied with a package of standard methods. Standard method packs are developed at Hanna Instruments to meet
analysis requirements of specific industries (e.g., water treatment, wine, dairy, efc.).

User-Defined Methods

User defined methods allow the user o create and save their own methods. Each new method is based on an existing method which
is altered to suit a specific application.

HOW TO CALIBRATE A pH ELECTRODE

To enter pH calibration mode, pressi mede | theni ov | theni oo, &

PREPARATION

Pour small quantities pH 4.01, pH 7.01 and pH 10.01 buffer solutions into clean beakers. If possible, use plastic beakers to
minimize any EMC interferences.

For accurate calibration and o minimize cross-contamination, use two beakers for each buffer solution: one for rinsing the electrode
and one for calibration.

CALIBRATION PROCEDURE

...............

Note: It is very important to clear calibration history when a new electrode is used. Most errors and warning messages that appear
during calibration depend on calibration history.
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o Usethei aext ior}Previeus o select pH 4.01 buffer solution.

*  Use the second beaker of pH 4.01 buffer solution to rinse the pH electrode, temperature probe and propeller sfirrer.

* |mmerse the pH electrode, temperature probe and propeller stirrer in the pH 4.01 buffer solution. The pH electrode’s bulb must
be completely immersed in the buffer solution and the reference junction needs to be 5-6 mm below the surface. Add additional
buffer if necessary.

*  Press fo tur on the propeller stirrer.

* Once the reading hos stabilized, press i Aceeet § to update the calibration.

...............

HOW TO PERFORM A TITRATION

Required Solutions

e Titrant - 500 mL of 0.1 M (mol/L) Sodium Hydroxide (NaOH) in a titrant bottle.

*  Sample - 0.1 mol/L Hydrochloric Acid (HCl).

e Distilled or deionized water.

Note: Analytical grade reagents and water should be used for accurate results.

Priming the Burette

e Insert the aspiration tube in the titrant bottle and the dispensing tube in a waste beaker.

o From the main screen press | Buretie |,

e Enter the number of burette rinses. At least 3 rinses are recommended.

* Press | Accept {10 sfarf.

* The message “Executing...” will be displayed.

Note: Make sure you have continuous liguid flow inside the burette. For accurate results, the aspiration tube, the dispensing tube
and the syringe must be free of air bubbles.

Method Selection

For this analysis, we will use the HIT1009 Neutralization w/ NaOH.

To select this method:

...............

...............

................

The View/Modify Method screen will be displayed.

Only certain parameters can be changed.

For this titration, the NaOH titrant concentration and the size of the HCl sample need to be entered.
To accomplish this:

...............

...............

.............

...............
..............................



Titrantl Conc. Sample Uolume

Enter the titrant 1 concentration. Enter the initial sample volume in
milliliters.

D (mol L) [ 1. 0000 s

This wolume will be used when fixed
sample size is selected.

Delete
Digit

Oelete

Digit Exponent

| Escape

Exponent Accept | Escape

Setup Titration Report

Users can select the information that is stored for each fitration.

To setup the titration report, follow the procedure below:

e From the main screen, press . The Data Parameters screen will be displayed.

* Highlight Setup Titration Report and press{ seect .

*  Mark the fields to be included in the titration report with the “* symbol. Use the @ and @ keys to highlight a field and
| setect |/} unselect | 0 foggle the field.

o Press Riapvfn to save the customized report .
Preparing the Sample

 Add 50 to 65 mL of distilled/deionized water to the titration beaker.

o Use a pipette or burette to add 5.0 mL of the sumple (0.1M Hydrochloric Acid (HCI)) into the same beaker.

* Slide the stirrer assembly up.

*  Place the beaker under the stirrer assembly.

o Lower the stirrer assembly until the electrodes are submersed and the stirrer is close to the bottom of the beaker.

e Adjust the level of the sumple solution with distilled/deionized water so that the pH electrode bulb is completely immersed in
the sample solution and the reference junction of the electrode is 5-6 mm below the surface.

Performing a Titration

e From the main screen, press . You will be prompted to enter the analyte size. Enter 5 mL and press M The titrator will
start the analysis.

e Atthe end of the titration, the message “Titration Completed” will appear on the display with the final concentration of the
analyte in the sample and the equivalence endpoint volume.

Understanding the Displayed Information
During a titration the following screen is displayed:
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15:03:026 Jun 13, 2018

Analog Z

Meuvtralization ws MNalH

61.775....

14001400 RPH

Fump 1 Selected
Burette: Z5 mL

ATC Volume Deliwvered FH
3.1 °C 6.177 mL 2.102
| | étgﬂ; |Su5pend | Stop

Viewing Graph During Titration

View View

After a few doses are dispensed, [ ew  will become active. Press | Jiew 0 display the real-time titration graph.

..............................

{Select |

The two graphs are scaled to fit in the same screen window. Press{ Seee o change the y-axis scale to either the pH values or the
It derivative values.

Graph of Titration Oata Grarh of Titration Data

pH—pH ml)— Potential
11+ 300+

1e0+

20+

] 1.4  zZ.8 4.2 5.6 > —H00E or4  o.8 1.z 1.6 :
Ualume mbL Uolume L
QEiSE: | Ezcape | Suspend | Stop 55&55: | Escape Suzpend | Stap
Titration Termination

The titration is normally terminated when the first equivalence endpoint is detected according to the selected algorithm. To ensure the
correct detection and interpolation of the equivalence endpoint, the titrator will dispense a few additional doses after the endpoint
was reached.

The titration result can be displayed either in the main screen or in the Graph of Titration Data screen:

15:04:15 Jun 13, Z018 HEI"‘EII_IF'h of Titration Oata
gH—p
Analog Z 20+
Meuvtralization ws MalH
16+
61 . 444 megsL 121
=l
ltration LCompleter
4
Fump 1 Selected
ATC End Point Uolume FH u] ; } } } 5
o u] 1.4 2.8 4.z 5.6
25.1 °C 6.144 ml 10.127 ot 2
General Select Me thod Select Save as
Options | Method | Options |Eh'”‘EttE Mode Trace | Ezcaps Eitmap |




When the titration has ended, the titrator will display the equivalence endpoint volume and the final concentration of the analyte
together with the "Titration Completed" message.
To view the fitration graph and/or results, press fesuits

“u on

When the titration ends, an “x” will mark the endpoint on the pH versus titrant volume curve in the Graph of Titration Data
screen. The value of the endpoint volume is also displayed next to the endpoint.

Results

The results obtained from a fitration are stored in a report file that can be viewed, transferred to a USB Storage Device or PC and
printed.

Viewing the last titration data

e From the main screen, press . The Data Parameters screen will be displayed.

...............

screen will be displayed.

o Usethei "% fandi 52 ikeys fo display information related to the lust fitration performed.
See Tifration Report on next page.

Printing the titration report

Connect a DOS / Windows-compatible parallel printer directly to the DB 25-pin connector located on the back of the titrator.
Note: When connecting the printer, please turn off the titrator and the priner.

Printing out the report:

Saving data to USB Storage Device
This feature allows saving the results of titrations or pH / mV / ISE logging sessions on a USB storage device.

o From the main screen, pressi aonere §, the General Options screen will be displayed.

* Highlight the Save Files to USB Storage Device option using the @ and @ keys.
* Insert the USB storage device into the USB socket.

”

o Pressi select | the List of Files on Titrator screen will be displayed.

List of Files on Titrator

Use <-.—% arrow kews to select file type
Z traw report files

I S
TREAYOOO1.RPT

Oelete

Ezcape A1l

Copy Capy Delete
file A1l File

(=]
=
()
-~
4
=
-~
—
D
=
o
™m




i
Q
-
(L]
[ —
=
—
(%]
—
b
-
(=

o Usethe @ and @ keys to select the report files.
. {10 transfer all available reports to the USB storage device, or highlight the name of the report file to be

transferred and pressi S

Titration report

While scrolling with thef 732° fand i 2% keys, the fields below can be seen on the fitrator display or printed. The same
information is available on the saved report file (Ti_ 00007.rpt in this example).

HI932 - Titration Report

Method Name: Neutralization w/ NaOH
Time & Date: 15:01 Jun 13, 2018
Report ID: Ti 00011

Calibration Data

Buffer Potential Efficiency Temp.
Time and Date
4.010pH 169.3mv 98.8% 24.0°C A
11:44 Jun 13, 2018
7.010pH -5.8mv 98.7% 23.9°C A
11:42 Jun 13, 2018
10.010pH -180.7mV 98.7% 24.0°C A

11:46 Jun 13, 2018

GLP & Meter Information
Sample Name:
Company Name:
Operator Name:
Electrode Name:

Field 1:
Field 2:
Field 3:
Titrator Software Version: v1.00
Base Board Software Version: v1.00
Pump 1 Software Version: v1.00
Pump 2 Software Version: v1.00
Stirrer 1 Software Version: v1.00
Titrator Serial Number: TT180525011

Analog Boardl Serial Number:AB180525005
Analog Board2 Serial Number:AB180525006

Pump 1 Serial Number: DP180525004
Pump 2 Serial Number: DP180525007
Stirrer 1 Serial Number: 05180524001

Analog 1 Calibration Date: May 25, 2018
Analog 2 Calibration Date: May 25, 2018

Method Parameters
Name : Neutralization w/ NaOH
Method Revision: 3.0
Analysis Type: Standard Titration



Analog Board: Analog 2 [ =)
Stirrer Configuration: E
Stirrer: Stirrer 1 ()]
Stirring Speed: 1400 RPM EE
Pump Configuration: ;;
Titrant pump: Pump 1 =
Reagent Addition 1: Disabled —
Reagent Addition 2: Disabled g;
Dosing Type: Dynamic E;
Min Vol: 0.050 mL m
Max Vol: 0.500 mL
delta E: 20.000 mv

End Point Mode:
Recognition Option

pH 1EQ point,lst Der
s

Threshold: 50 mV/mL
Range: NO
Filtered Derivatives: NO
Pre-Titration Volume: 0.000 mL
Pre-Titration Stir Time: 0 sec
Measurement Mode: Signal Stability
delta E: 1.0 mv
delta t: 2 sec
Min wait: 2 sec
Max wait: 15 sec
Electrode Type: pH
Blank Option: No Blank
Calculations: Sample Calc. by Volume
Dilution Option: Disabled
Titrant Name: 0.1N HaOH
Titrant Conc.: 0.1000 N (eq/L)
Analyte Size: 10.0000 mL
Analyte Entry: Fixed
Maximum Titrant Volume: 20.000 mL

Potential Range:
Volume/Flow Rate:
Signal Averaging:

Significant Figures:

N (eqg/L) --> meq/L

V eq 1000meq

1000mL

-2000.0 to 2000.0 mv
25 mL / 50.0 mL/min
1 Reading

XXXXX

V = volume dispensed in liters.
0.100 eq/L -> titrant conc.
10.000 mL -> sample volume

Nr Volume [mL] mV pH Graphic Temp.[°C] Time
0 0.000 274 .4 2.219 0.0 24.9 A 00:00:00
1 0.050 274 .4 2.220 1.0 25.0 A 00:00:07
2 0.100 274 .4 2.220 0.0 25.0 A 00:00:10
3 0.200 274.3 2.222 -0.8 25.0 A 00:00:12
4 0.400 274.0 2.227 -1.6 25.0 A 00:00:15
5 0.800 273.2 2.241 -2.0 25.0 A 00:00:18
6 1.300 271.5 2.271 -3.4 25.0 A 00:00:24
7 1.800 269.5 2.304 -3.9 25.1 A 00:00:30
8 2.300 267.2 2.344 -4.7 25.1 A 00:00:37
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9 2.800 264.4 2.393 -5.
10 3.300 260.8 2.455 =7.
11 3.800 256.1 2.535 -9.
12 4.300 250.3 2.635 -11.
13 4.800 241.9 2.779 -16.
14 5.300 228.3 3.011 -27.
15 5.800 193.0 3.614 -70.
16 6.077 21.0 6.556 -620.
17 6.128 -38.2 7.568 -1183.
18 6.177 -123.6 9.031 -1708.
19 6.227 -157.7 9.616 -682.
20 6.278 -174.5 9.903 -335.
21 6.339 -187.8 10.130 -215.

Titration Results
Neutralization w/ NaOH
15:01 Jun 13, 2018
Analyte Size: 10.0000 mL
End Point Volume: 6.144 mL
PH Equivalence Point: 8.063

Method Name:
Time & Date:

Result: 61.444 meq/L
Initial & Final pH: 2.219 to 10.130
Titration Duration: 2:42 [mm:ss]

Titration went to Completion

Analyst Signature:

O 0 0 O NOUNOJWN I

25.
25.
25.
25.
25.
25.
25.
25.
25.
25.
25.
25.
25.

= T = T = N N N Y =

ooy

00:
00:
00:
00:
00:
00:
00:
00:
00:
00:
00:
00:
00:

00:
00:
00:
01:
01:
:23
01:
01:
02:
02:
:28
02:
02:

01

02

43
50
58
05
14

31
48
03
19

35
42

15932
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Dear Thank you for choosing a Hanna Instruments product.

Customer, | Please read this insfruction manual carefully before using this instrument. This manual will provide you with the necessary
information for the correct use of this instrument, as well as a precise idea of its versatility.

If you need additional technical information, do not hesitate to e-mail us at tech@hannainst.com or view our worldwide
confact list for a Hanna Instruments representative near you at www.hannainst.com.

© 2018 Hanna Instruments

All rights are reserved. Reproduction in whole or in part is prohibited without the written consent of the copyright owner,
Hanna Instruments Inc., Woonsocket, Rhode Island, 02895, USA.
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1. INTRODUCTION

H1932 is an automatic potentiometric titrator with high accuracy, great flexibility and repeatability.

The titrator is designed to perform a variety of potentiometric titrations, allowing the user to obtain both good results and high-speed
analysis.

The main attributes of the HI932 titrator are:
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*  Small footprint, requires minimal bench space

e (asing made with strong, chemically resistant plastic

*  Flexible electrode holder supports up to 3 electrodes, 4 dispensing tubes, 1 temperature sensor and removable stirrer
o Electrode holder positions electrodes in the center of beaker, allowing for smaller sumple sizes

* Integrated Peristaltic Pump available for reagent addition

e Support for 100 fitration methods and 30 autosampler sequences

*  User-customizable reports

* Integrated research grade pH/mV/ISE meter

*  (learly displayed warning and error messages

This manual provides information regarding installation and functionality of the titrator and refined operation suggestions.
Before using the titrator, it is recommended you become familiar with its various features and functionality.







CHAPTER 2. SETUP
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2.3.5.7. ELECTRICAL CONNECTIONS.....coveeeeeeorerreeeeessneeereeeessssseessesesssssssesssesesssssesssssssssssesessssssssssssasssssssssssnnnas -







2.1.  UNPACKING

Remove the titrator and accessories from the packaging and examine it carefully to make sure that no damage has occurred during
shipping. Notify your nearest Hanna Service Center if damage is observed.
Each HI932 potentiometric titrator is supplied with:

ITEM QUANTITY
THTOROT oot e s s e e s eneeeean 1 pc
PUMP ASSEIMDIY ... 1 pc

BUIBHE ASSBMBIY ... 1 pc
*  Burette (with 25 mL syringe)
e Aspiration Tube with Fitting and Protection Tube
e Dispensing Tube with Normal Dispensing Tip, Fitting, Protection Tube and Tube Guide
*  Tube Locks
e Tool for Burette Cap Removal
* Light Spectrum Protection Screen
Electrodes HOlBr AN STITET ... 1 pc
e Stirrer Holder
*  Qverhead Stirrer
*  Propellers (3 pcs)
*  Support Rod

BUIBHE BIANK SUPPOTE...oeeeee e 1 pc
Pump and Burette Locking Screws with PlaStic HEad ...........ovveeooeeee e 2pes
TBMPEIAIUIE SBIMSOT ... ee s sees e ssee e ssnseenan 1 pc
SROTHING P oo 1 pc
POWEE AQUPTEI ... s e eeeee e 1 pc
USB CADIE ... 1 pc
INSITUCHON MANUGL. ... 1 pc
USB MBMOIY SHEK...... e s e 1 pc
H1900 PC Application (Installation Kit 00 USB SHCK) «.........eoeeeeeeeeeee e 1 pc

QUATHY COIIFICOTE ... 1 pc

See APPENDIX 2, titrator components section for pictures.
If any of the items are missing or damaged, please contact your sales representative.

Note: Save all packing materials until you are sure that the instrument functions correctly. Any damaged or defective items must
be returned in their original packing materials together with the supplied accessories.




2.2. SAFETY MEASURES
The following safety measures must be followed:

1. Never connect or disconnect the pump assembly with the titrator turned on.
2. Vlerify that the burette and the attached tubing are assembled correctly (see Maintenance, Peripherals, Burette Maintenance
for more details).
3. Always check that the titrant bottle and the titration beaker are on a flat surface.
4. Always wipe up spills and splashes immediately.
5. Avoid the following environmental working conditions:
*  Severe vibrations
e Direct sunlight
e Atmospheric relative humidity above 95% non-condensing
*  Environment temperatures below 10°C and above 40°C
*  Explosion hazards
6. Have the titrator serviced only by qualified service personnel.

2.3. INSTALLATION
2.3.1. TITRATOR FRONT VIEW

Dis;gensing tube
(Titrant outlet) Support rod

Pump assembl Burette assembl

—/A%
= %3‘ Stirrer
Aspiration tube
itrant inlet Temperature sensor
pH electrode
Titrant bottle Stirrer holder
\\.{_
i" Dispensing tip

Titration beaker




2.3.2. TITRATOR REAR VIEW
Burette blank support

On/0ff button

Autosampler interface connector

Balance interface connector

Printer connector

. \Poweradapter
Analog board PCinterface connector PCKeyboard connector

2.3.3. TITRATOR REAR VIEW WITH PERISTALTIC PUMP
Burette blank support

On/0ff button

Autosampler interface connector

Balance interface connector

Printer connector

. \Poweradapter
Analog board PCinterface connector PCKeyboard connector




2.34. TITRATOR RIGHT-SIDE VIEW

2.3.5. TITRATOR ASSEMBLY
Note: Assembly operations must be completed before connecting the Titrator fo the power supply!
2.3.5.1.  ASSEMBLING STIRRER AND ELECTRODES HOLDER

To assemble the electrode holder and support rod:
*  Remove protective cap from fitrator case
* Insert the support rod info the titrator case and turn it clock-wise to secure it in place




2.35.2. ATTACHING STIRRER AND ELECTRODES

To attach the stirrer to the titrator, follow these steps:
e Place the electrodes holder (B) in the stirrer support housing (A). Stirrer support housing can be inverted if necessary.
* Insert electrode (C), temperature sensor (D) and stirrer (E) into the dedicated holes in the electrode holder. Push them until
they are in stable position.
Note: For small sample sizes, use the electrode adapter (F) in the center of the holder.




2.35.3. CONNECTING THE PUMP

To connect the pump, follow these steps:
* Retrieve the pump cable from inside the bay. The pump 1 connector is located in the left bay and pump 2 in the right bay.
e (onnect the cable to the pump as shown below. The pump connector is located on the bottom of the pump.
*  Lower the pump into the fifrator, then slide it towards the front of the fitrator case until it is firmly latched.
*  Secure the pump with the locking screw.
This procedure can be repeated to connect a second pump.

2.35.4. ATTACHING BURETTE BLANK SUPPORT

To atfach the burette blank support, follow these steps:
e Insert burette blank support into the bay. Lower the burette blank support into the titrator, then slide it towards the front of
the titrator case until it is firmly latched.
e Secure the burette blank support with the locking screw.




2.3.5.5. ATTACHING THE BURETTE
Make sure that the mark from the valve actuating cap and from the burette body are aligned.

While ensuring the correct coupling between the syringe plunger (A) and the pump piston (B), slide the burette into the support on
the burette pump.




2.35.6. CONNECTING PERISTALTIC PUMP TUBING

To attach the pump tubing fo the burette pump with the built-in peristaltic pump:

o Use a screw driver to remove the plastic cover (E) from the pump.

*  Remove the blue tube connectors (F).

o Insert the roller tube (C) into the left side of the holder (D). The fitting on the top of the roller tube will sit in the top of the
housing.

*  Manually rotate the pump (A) counter-clock wise until the tubing it mounted on the pump.

* Insert the roller tube (B) into the right side of the holder (). The fitting on the top of the roller tube will sit in the top of the
housing.

e Attach aspiration and dispensing tubing to the roller tubing and replace the blue tube connectors (F).

*  Replace the plastic cover (E).




2.35.7. ELECTRICAL CONNECTIONS

o Connect the electrode to the BNC connector (A).

o Connect the temperature sensor to the RCA connector (C).

o Connect the tirrer to the MINI-DIN connector (D).

o Connect the power adapter cable to the power input connector (F).

Nr | Function Type of Connector
) Connecﬂo.n fo'r pH, ORP. ISE half-cell and BNC Socket
ISE combination electrodes
B | Reference electrode @ 4 mm Banana Socket
C | Temperature sensor RCA Socket
D | Stirrer 6-pin Connector
E | USB interface USB Standard B
F | Power input connector (24VDC) DC Power Jack Connector
G | External PC keyboard 6-pin Mini DIN (Standard PS2)
H | Printer DB-25 Socket
|| Connector for autosampler interface 5-pin Connector
J | RS232 interface (Balance Interface) DB-9 Socket
K Power swifch







CHAPTER 3. USER INTERFACE =
L1 START UP...c afl =
32 DESCRIPTION ..ttt a =
BT MEYPAD ettt =
211 FUNCTION KEYS..cr sttt n
3212 OPTION KEYS ettt :
3218 ARROW KEYS...c ettt :
21 NUMERIC KEYS .ottt :
3215 ENTER KEY sttt :
322 DISPLAY et :
323 THE MAIN SCREEN. ...ttt :

3.3 MENU NAVIGATION.....ccccorroeeeeeeesmmmmeeeseee s ressesesssssssssssssesee e ssssssssssssssssssss s ssssssesenens -
3.3.1. SELECTING AN OPTION......cccrrrrereeeeeeeeesssessseseeeeeereseesesssssssssesssssees s ssssssssssssssssssssssse s sssssssssssssssssssee s .
3.3.2. SELECTING A MENU TTEM ..o eieeisssssssessseee s sessssssssssssssssesese e -
3330 ENTERING TEXT ..ottt .
3.3.4. SAVING MODIFICATIONS ...cvvvoeeeeeeseeereeeesssseeereeseesssssessessessssssssesssssssssssesssssssssssssessessesssssssessssssssssssesssssseens -







3.1. START UP

Once the instrument is assembled and installed, follow the steps below to start the titrator:
o (onnect the titrator to a power outlet with the supplied power adapter.

*  Turn on the titrator from the power switch located on the back of the instrument.
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o Wait until the titrator finishes the initialization process.
*  Press|enter| when prompted or wait a few seconds for titrator to start.

HI 92 Titrator

 I=IHANNA

Instruments

Hhalog Boar ‘otentlometrlC
Analog Board E Fotentiometric
Fump 1 BurettesFeristaltic
Fump & Hot Detected

Fress ODEWICE fto enter Adtosampler menu

Fres=s HELFP to wiew errors or
Fresz= EHMTEE fto continue

Note: All the performed initialization processes must be successfully completed. If one of the initialization processes fails, restart
the titrator. If the problem persists contact your nearest Hanna Service Center.




ol 3.2. DESCRIPTION
E This chapter describes the basic principles of navigating through the user interface, selecting fields and entering values from the
—  keypad.
=
8 3.2.1. KEYPAD
(%2 L, . o :
— M The titrator’s keypad is grouped into five categories, as follows:
Function Keys Enter Key Numeric Keys
r Y 1
HANNA \.\ |
pesuls| [#=eane HA% e SEAE \ (1) (2) (3) ‘
Analog 1 \ L A W Y ‘
— 0.1N Sodium Hydroxide \ lx’;““l f/';\i' I{E\:‘J ‘
R M RS
00 N teasL) (R _
stir = - { 7) [\/E\/} |:\/§\;I
— 1400,4400 RPH| |— ~—
- P et e Pt
? Burette is not present I:\ X :I (0 ) (+/-)
(R Pump 1 Selected 'x_i;l’ S NS
ATC End Point Volume PH \ N
28,3 SE 0.000 mL P S /AN
core | [EUaE | Reiaes [dTumd [ourere | moae | =
i <L enter‘ >
_ P ) ~JU Lo
— I I
. LA
Option Keys Arrow Keys

3.2.1.1.  FUNCTION KEYS
If one of these keys is pressed, the associated function is immediately performed. Some of the keys are active only in specific screens:

Starts or Stops a tifration
Turns the selected stirrer On and Off
device| Access the Autosampler

Access the Data Parameters Menu (reports, GLP, meter information, report setup)

Displays Contextual Help

3.2.1.2. OPTION KEYS

These keys are assigned to the virtual keys on the display. Their functions are listed in the boxes above the buttons and vary
depending on the displayed screen.
An underlined virtual key can also be activated by pressing @




3.2.1.3. ARROW KEYS
These keys have the following functions:

*  Move the on-screen cursor.

* Increase and decrease the sfirrer speed and other seftings.
* In the alphanumeric screen, to select a character.

*  Navigate through menu options.
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3.2.14. NUMERICKEYS
Keys (o) to(o)  Used for numeric entries.

(+r)  Toggles between positive and negative values.
() Decimal point.

3.2.15. ENTER KEY

This key has the following functions:
* Accept alphanumeric data entry.
* Executes the default (underlined) virtual option key.

3.2.2. DISPLAY
The titrator has a large color graphical display. The main screen is shown below with short explanations of the screen segments.

Time and Date —7 08:50:55 May 23, zZ0418

Active __ Analog 1
analog board

Method name _,,/[l.l[“l Sodium Hydroxide

- N (eq-L)

L— Results units

_ : Stirrer
Reminders or 14001400 RPMT  information
Warnings "\ o Result
N . End point
Burette is not present — titration
Temperatl_Jre Pump 1 SelecM
compensation —_| VoIimE
status fATC . End Point Uolume PH mv H
/,25_3 C 0.000 mL .09 Meorp
reading
Temperature General | Select Method | gurette Mode

reading \\UPtiOﬂS Method | Options

Virtual option keys
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The user interface contains several screens. For each fitrator function, one or more screens are used.

3.2.3. THE MAIN SCREEN

After start up and initialization, the first screen displayed is the main screen.

Main screen fields:

Method name:
Time and date:

Temperature reading:

ATC:
Manual:

 honuol ¢

Stirrer information:

End point volume:

Result:

mV or pH reading:

mV:

rel mV:

pH:
Titration status:

Reminders:
Pump 1 selected:
Analog 1:

Displays the name of the selected method.

Displays the current date and time.

Displays the measured temperature.

Automatic temperature compensation

Manual temperature compensation

Temperature probe is not connected, manual temperature compensation

The selected stirrer and actual/set stirrer speed is displayed in RPM. When stirrer is off,
the stirrer information is not displayed.

Displays the volume delivered to reach the titration end point. When no fitration
has been performed, the displayed volume is “0.000 mL".

Displays the itration result or the direct reading measurement.
Displays the current readings. The reading will be in mV or pH.
Indicates actual potential reading.

Indicates relative potential reading.

Indicates actual pH value.

Displays the status of the selected fitration.

NS is displayed when a titration has not been performed.
Indicates when a task needs to be performed and displays error
Displays the active pump.

When two analog boards are present, the active one is shown.



3.3.  MENU NAVIGATION S
™m
o
08:50:55 May 23, Z018 E
Anatos 1 3.3.1. SELECTING AN OPTION =
0.1N Sodium Hydroxide . . . . =
To select an option, simply press the option key below the virtual key. For example, to R~
0.0nen access the Method Options screen press the option key below it. o)
140072400 RPH ™m
Pump 1 Selected
ATC End Point Volume PH
29..3 °C 0.000 mL 2.974
BeaTon | Rathed | duviu | surevte | Mo
) \fo\(o\/o\/o\

UiewMadify Method 3.3.2. SELECTING A MENU ITEM

Id: USEROOOS Modified: 17:55 Sep 12, 2018
Select the option to be modified.

To select an item from the menu screen, use the arrow keys @ and @ fo move the

e —

Analysis Type! Standard Titration

e —— fnaies 1 cursor.

Titrant pump: . Punp 1 . . . . . .
Reazen: Batiion & Bizabics When the menu is larger than the display, a scroll bar is active on the right side.

D
End Point Mode: PH 1EQ point,ist Der

kb . ¢ ' I
Recognition Options i Page H i Page
Pre-Titration Volume: 5.000 mL The: Ug i Ond : D Y
Pre-Titration Stir Time: 60 sec ' P : H own
Measurement Mode: Signal Stability

seiscr | Escape | fPrine [ Pgee [ Fase

fiethed Hane 3.3.3. ENTERING TEXT

Select the highlighted letter by using
the arrow keys then press "Enter’.

e e To enter text in an alphanumeric input box, first erase the previous fext by using | Delete ™
MABCDEFGHTIUJEKL RSt}
BiECETEIAYYLY To enter a letter, highlight it using the arrow keys then press . Use the same
Zhéﬁﬁ'r&iﬁ}?EEl{N
PR Y procedure to enter the whole name.

Bigdazezientt | L L rEmemey e

For edifing, use the | U= and | Surser 1§ keys.

acE Right
veceer | eecere | Bteir [ %ot | %57 | When editing is complete, press | Accent |
NIDIGIGIG

Uiew Modify Method

Id: USERODOOZ Modified: 08:5Z May 23, 2018
Select the option to be modified.
L R TR 3 The method name will be updated and displayed in the name field of the View/Modify
gna}vsia Tvge: Standard T;tr‘?tiog

o oard: halo

o2 e surasion s Method screen.
Titrant pumpi Pume o ([l [ T T TEIEEIE
R Additi - B 1 . ’ "
Re3gens Adaition 2 Bizanies When all the desired parameters have been set, press | escape !
Dosing Type: Dyhamic p ’ p H P ?
End Point Mode: pH 1EQ point,1st Der L —
Recognition Options
Pre-Titration Volume: 0.000 wmL
Pre-Titration Stir Time! 60 sec
Measurement Mode: Signal Stability

seiees | Escaee | prine [ Paee [ Pae

ﬁ-;%ﬂﬁ(ﬂf-ﬁ




Saving lMethod 3.3.4. SAVING MODIFICATIONS

Select a wmenu option.

The Saving Method screen allows the user to save the modifications. To exit from

Szaue Tethoc
Exit Without Savina Method |

...............

...............
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CHAPTER 4. GENERAL OPTIONS @
4.1. SAVE FILES TO USB STORAGE DEVICE...............ooooooeeeeeemiseceeeeerreceeessssssssssssseeee s sssssssssssssssssssesessssssssssssssenens - =
4.2. RESTORE FILES FROM USB STORAGE DEVICE E
4.3, ADMINISTRATION ...t eeeeeeisssssss e ssssssesssssss s - <
BA TEMPERATURE .........oooooeo e eeeiissesessesisss st : g
A4, TEMPERATURE SOURCE ....cvvreeeee i eeiissseseeesessssesssssssssseesssssssssssesssssssssssssessssssssssesssssseens - =
4.4.2. MANUAL TEMPERATURE SETTING. .....cooeeeeeverreceeererrereieeiesmmssessesseeeeesessssssssssssssnssssesee s sssssssssssssssssssnsssessssesees .

A.4.3. TEMPERATURE UNITS ...t sesessesssssssssessss s -

4.5. DATE AND TIME SETTING.......ooooooeeeeitescceeeerceeeeiiiesssmsseseseeeesessesessessssssssssssssee s sssssssssssssssssesssssee s ssssssssssssnns :

B.6. DISPLAY SETTINGS .....ooovrrreeeeeemeeeeeceeesssseeeseseesssssesessessssssss e sesssssssse s sssssssssss s sssssssssssssssssssssssssssssssenns -

BT BEEPER ..ottt .

B.8. STIRRER ... eeeessssos s sesessss s -

B9 LANGUAGE .........oooo s ssssesssssssss s :

4.70. TOTAL VOLUME ALERT .........ooooooeeeeemeisseseeeerereeeeeeeeessssssesasessese s ssssssssssssssssssssaseses s ssssssssssssssssasssssss s ssssssssssesens -

4.11. TITRANT AGE REMINDER

412, USB LINKWITH PC....ooooo e esissseeessessessssessssssssssse s ssssssssssssssssssssssesssssssssssesssssseees -

4.13. SETUP BALANCE INTERFACE...........oomieeeeerrrcecceieieemmsmseeeeeeeessesssssssssssssssss e sssssssssssssssssssesssess s ssssssssssenens :

AT4. PRINTER MODE ...t esesisssssssssse s sssssssssssssss s -

4.15. RESET TO DEFAULT SETTINGS..........ooeeriereeceiieemimsssssseeeeesssssssesssssssssssssseeesssssssssssssssssssssssssesssssssssssssssssens :

4.16. OPTIMIZE MEMORY SPACE..........oooooc it seeeessesssssssssssse e sssssssssssssss s sssssssseeens :

.17, UPDATE SOFTWARE ........ooorreeeeieeeeeeimieeeseeeessssse e sessssssse e sssssssssse s sssssss s sssssssssss s ssssssssse s sssseens :







The General Options screen gives access to options that are not directly related to the titration process or pH/mV/ISE measurement.

...............

General Options

Select the option to be modified.
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Save to USH
Restore from USEBE
Administration: ODizabled
Temperature: *C, ATC
Oate and Time S5etting
Oisplay Settings
Beeper: off
Stirrer: Enabled
Language: Enaglish
Titrant 1 Uolume Alert: off
Titrant 1 Age Reminder: 0 daws
Titrant £ Uolume Alert: off
Titrant £ Age Reminder: 0 daws
Belect | Escape | |

4.1.  SAVE FILES TO USB STORAGE DEVICE

This option allows the user to save files from the titrator to a USB storage device.
On the titrator, the available file types are:

Standard Method Files -HIXXXXYY.MTD (e.g.: HIO00TEN.MTD, HIT004EN.MTD)
User Method Files -USERXXXX.MTD (e.g.: USERO001.MTD)
Report Files -Ti_ XXXXX.RPT, mV_XXXXX.RPT, pH_XXXXX.RPT, ISEXXXXX.RPT, mVrXXXXX.RPT

(e.g.: Ti_00001.RPT, mV_00001.RPT, pH_00001.RPT, ISEO0001.RPT, mV00001.RPT)
Use the @ and [> keys to select the file type. The number of files and the file name on the fitrator will be displayed.

Li=t of Files on Titrator

Use <---r arrow keys to select file type

13 =tandard method files
HJioooied.prpe oo ...
HIOOOZEM.HMTO
HIOOOZEM.HMTO
HIOO10EHM.HMTO
HIOZOOEHW.HMTO
HI1iAG04EM.HMTD
HI1OO0SEH.HMTO
HI1OOFEH.HMTO
HI1OO02EM.MTO
HI1iaGd%EHM.HMTD
HI1O11EH.HMTO
HI1O1ZEHW.HMTO
HI1O014EHM.HMTO

Copy Copy Delete Delete
file All File All

Escape
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The option keys allow the following operations:

FD,?.'fete Deletes the highlighted file.

| ‘Daleic i Deletes all currently displayed files.

C;flgy Copies the highlighted file from fitrator to a USB storage device.
- Cen 1 Copies ll currently displayed fles from titrator to o USB storage device.

...............

...............

{ Escape | Retums fo the General Options screen.

The status of the transfer (“Successful”/“Unsuccessful”) and the file name of the currently processed file are displayed during copying or
delefing.

Note: The saved files will be stored on the USB key in the HI932 folder, as follows:
- Methods: USB Drive:\HI932\Methods\*.mtd
- Reports: USB Drive:\HI932\Reports\*.rpt

4.2. RESTORE FILES FROM USB STORAGE DEVICE

This screen allows the user to transfer files from the USB storage device to the titrator.
Standard Method Files  -HIXXXXYY.MTD (e.g.: HIOOOTEN.MTD, HIT004EN.MTD)
User Method Files -USERXXXX.MTD (e.g.: USEROOOT.MTD)
Report Files -Ti XXXXX.RPT, mV_XXXXX.RPT, pH_XXXXX.RPT, ISEXXXXX.RPT, mVrXXXXX.RPT (e.g.: Ti_00001.
RPT, mV_00001.RPT, pH_00001.RPT, ISEO0001.RPT, mVr00001.RPT)

Use the @ and @ keys to select the file type.
The number of files and the file name will be displayed.

Li=t of Files on USBE

Use <--—% arrow kews to select file twpe

Z1 report files

L o e
TI_000o0z.RFPT
TI_000o03.RFPT
TI_0ooood.RFT
TI_00005.RFT
TI_O000&.RFT
TI_000or.RFT
oooo2.RPT
o002, EPT
o0010.RPT
00011.RPT
O001Z.RPT
000413, RPT
0001i4.RPT

TI
TI
TI
TI
TI
TI
FH

- Copy Delete
file All File

Oelete
[

Ezcape 11




The option keys allow the following operations:

F|Ie Deletes the highlighted file from the USB storage device.

ar- i Deletes all currently displayed files from the USB storage device.

S| Copies the highlighted file from the USB storage device fo the fitrator.

W Copies all currently displayed files from the USB storage device to the titrator.
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| Escare { Retyms to the General Options screen.

Nore In order to restore files from a USB key, please ensure that the methods and /or reports you wish to transfer to the fitrator
are in the correct folder:

- Methods: USB Drive:\HI932\Methods\*.mtd
- Reports: USB Drive:\HI932\Reports\*.rpt

4.3. ADMINISTRATION

A 4-digit numeric PIN can be set to prevent unauthorized changes from being made.
When the user enters administration and a pin has not been set, the user will be prompted to enter a new PIN.

Titrator Administration

Administrator PIN has hnot been set.
Enter a 4-digit PIH to enable
Administrator function.

Enter PIN: [
Confirm PIM: [ —--- |

Your- PIN must be 4-digits lonsg.

Delete
Digit

Once a PIN has been set, the titrator can be locked. When a fitrator is locked, the users cannot modify methods or delete reports.
Basic functions are still available (review reports, save to USB, etc.).

Titrator Administration

Titrator i= UWNLOCEKED.

Lack Titrator

Enter PIN: [

Delete
Digit

| Ezcape




To return fo administrator mode, the titrator can be unlocked by entering the PIN.

Titrator Administration

Titrator is LOCKED.
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Unlock
Titrator

FEecovery
Escape | | FIN

If the PIN is lost or forgotten, press recovery pin and contact technical support to supply the required information.

EEED ey PIH

For recowvery PIMN, please contact wour
vendar.

When requesting PIM please provide
following information:

Titrator Serial MHumber: 123‘456?8

Code: DD?B

Recouery FPIM: =

Oelete
Accept | Escape Digit

44. TEMPERATURE

The Temperature Menu allows access to all of the seftings related to femperature.

Temperature Menu

Select temperature option to be modified.

cmperature Source
Manual Temperature Setting
Temperature Units




44.1. TEMPERATURE SOURCE

Option: Automatic Temperature or Manual Temperature
Select the temperature source used for temperature compensation.

When Automatic Temperature Compensation is selected, “ATC” is displayed on the main screen and the temperature is read by the
temperature probe.

When Manual Temperature is selected, “Manual” is displayed on the main screen and a preset temperature value is used for
temperafure compensation.

Note: The selected temperature source will be indicated in the report files: A for Automatic and M for Manual.
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Temperature Menu

Select temperature option to be modified.

emperature Source
Marnual Temperatur
Temperature Units L smpebature
rature

Select Escape

4.4.2. MANUAL TEMPERATURE SETTING

Option: -5.0 to 105.0 °C(23.0 to 221.0 °F 268.2 o 378.2 K)
If the temperature probe is not connected, the user can manually set the temperature used by the fitrator for compensation.

Manual Temperature

Enter the manual temperature to be used
when the temperature probe is being
overridden or no temperature probe.

The temperature range is from -5.0 to
105.0%C.

Oelete
Accept Ezcape Digit
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44.3. TEMPERATURE UNITS
Option: °C, °F or K
The temperature ranges are as displayed in the Temperature Units screen.

Temperature Menu

Select temperature option to be modified.

Temperature Source
Manual Temperature Setting

Fohrenheit 23.0 to £21.0 °F
Eeluin ZEE.Z to 27B.Z K

Select | Escarpe

4.5. DATE AND TIME SETTING

This screen allows the user to set the date and time.
Use the @ and @ keys or the numeric keys to modify the date and time.

Pressi NextEto move the cursor fo the next field.

Press | am/pm § or{ 24nour {10 change the fime format.

Oate and Time Setting

Enter the date.

= z3 Z018
marn th day WEar

Enter the time.

El 11 36
haur minute second

Fress Hext to mowe to the next entry.

Delete
Digit

| Escape

Mex:t | AN FH

4.6. DISPLAY SETTINGS

This screen allows the user to customize the display setfings.

Option Keys:

| inoeme | Increases the backlight saver fime inferval

.............

{penme 1 Decreases the backlight saver time interval

The backlight intensity can be adjusted using @ and @ keys.
There are 8 levels of backlight infensity, ranging from 0 to 7.



Oisplay Settinas

Use Up-Down kews to adjust Backliaht.
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Backlight: R
Backlight 5S5awver: 15 minutes
Time Time
| Escaps |Increa£e Oecrease

A color palette is displayed in the center of the screen allowing an easy selection of the appropriate backlight intensity.
The backlight saver option protects the display during standby periods when no keys have been pressed for a set amount of time.
If the display backlight is off, any keystroke will activate the backlight without performing any action.

The range for the backlight saver timer is 1 to 60 minutes. To disable the backlight saver, increase the time to the maximum allowed.
The “Off” indication will appear.

4.7. BEEPER
Option: On or Off

If enabled (on) an audible alert will sound after a titration is completed, when an invalid key is pressed or when a crifical error occurs
during titration.

General Options

Select the option to be modified.

Sawve to USE

Restore from USEBE

Administration: Oizabled
Temperature: *C, ATC
Oate and Time S5etting

Oisplay Settings

Stirrer:
Language:

Titrant 1 Uolume Alert:
Titrant 1 Age Reminder:
Titrant £ UVolume Alert:
Titrant 2 Age Eeminder:

Select Escape
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=3 48. STIRRER

= : .

= Option: Enabled or Disabled

o

- General Options

E Select the option to be modified.

—

LA Save to USE

() Reztore from USE
Administration: ODizabled
Temperature: *C, ATC

Date and Time Setting
Display Settings

Beeper: off
Stlrrer: ik

Language:
Titrant 1 Wolume Alert!
Titrant 1 Age Reminder:
Titrant £ Wolume Alert:
Titrant & Age Reminder:

Select Escape

The stirrer can be disabled in individual titration method, if necessary.
49. LANGUAGE

Option: English, Portugués, or Espaiiol

General Options

Select the option to be modified.

Save to USE

Res tore from USEBE

Administration: Dizabled
Temperature: *C, ATC
Oate and Time Setting

Oizplay Settinas

Beeper:
Stirrer:

0Ff

Titrant 1 Uolume Alert:

Titrant 1 Aoe Reminder:
Titrant 2 Uolume Alert! Fortugues

Esparial

Titrant 2 Age Reminder:

4.10. TOTAL VOLUME ALERT

Option: Off, 0 to 10000 mL

This screen allows a programmable reminder to appear when the titrant reservoir is below 100 mL. The fitrant volume will decrease
as the fitrant is used.

After the new titrant volume has been entered in the Total Volume Alert screen, o waming message appears on the main screen
reminding the user re-standardize the fitrant.

Titrant 1 Uolume Alert

Enter the amount of ®itrant awvailable to
the titrationsreagent sy=tem from its
reservair. The mbLs will decrease as the
titrant-reagent is depleted.

T L

A reminder will appear when less than
100 wmbL= of titrant wolume is left.

Delete
Accept Ezcape Digit OFf




4.11. TITRANT AGE REMINDER
Option: Off, 0 to 31 days

A programmable reminder will appear when it is time to verify the fitrant concentration or to change the titrant.

Titrant 1 Aze Reminder

Enter the number of daws to pass since the
last Titr. Uol. updating or the last Start
pressing, whereafter the reminder appears.
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The range is from 0 to 31 daws.

Delete
Start E=zcape Digit of f

4.12.  USB LINK WITH PC

In order to use this feature, the USB cable needs to be connected from the titrator to the PC. Make sure that HI900 PC application is
running on the PC.

USE Link with PC

Thactive

Speed 19Z00

| Escape

“Active/Inactive”: shows the status of the USB link with the PC.
“Active” means that the titrator is using the USB communication with the PC and not with another device.
“Ready” shows that the titrator is able to communicate with the PC.

During transfer of any information between the PC and the titrator, “Transmit” and information about the percentage of current file
already transferred are displayed.




4.13. SETUP BALANCE INTERFACE

This screen allows the users to connect an analytical balance for automatic acquisition of sample mass prior fo fitration or
standardization.

Setup Balance Interface
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Select the balance to be actiwvated.

Hew
Balance

Disable
EBalance

Escape

Edit |

Press{ ameme, {0 add o new balance fo the list.

{ Enable |

Press| £nabe ¢ o enable the selected balance.

...............

{ Disable |

Press i gar

Press |

Balance Configuration
Select the option to be modified.
Baud Rate: ' 3400
Data Bit: 8 bits
Farity: Ho Parity
Stop Bitl 1 bit
Fequest Command: E
Test
Select | Escape Ealance

Be sure that the settings on the titrator Balance Configuration menu match the settings for your particular balance (baud rate, data
bits, parity, stop bits number, request command syntax). It may be necessary to change settings on your balance. Users should
consult their balance instruction manual.

...............




4.14. PRINTER MODE

Option: Ansi, Ascii, or Text

General Options

Select the option to be modified.

Temperature: *C, ATC
Oate and Time Setting
Oizplay Settings

Beeper: aff
Stirrer: Enabled
Language: English

Titrant 1 Uolume Alert: 1000.0 mbL
Titrant 1 Age Reminder:

Titrant 2 Uolume Alert:
Titrant Z Age Reminder:
USE Link with PC

Setup Balance Interface
'FinteEr Mode:

Select Escape

Ansi mode: Use this mode when your printer is set as Ansi. In this case all the accented characters/symbols available in titrator will
be printed on your printer.

Ascii mode: Use this mode when your printer is set as Ascii. In this case only some of the accented characters/symbols available in
fitrator will be printed on your printer.

Text mode: Use this mode when you don’t need to print the accented characters.

4.15. RESET TO DEFAULT SETTINGS

Note: This will also delete all the user - created methods and restore all manufacturer settings such as titrator configuration,
standard method parameters, efc.

Confirmation of Eeset

‘Ol sUre Yol want to
tar to manufacturer

Thiz will del the calibration d:
all user meth balances and rep

Reset Escarpe
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4.16. OPTIMIZE MEMORY SPACE

Oetimize Memorw Sepace

This option is wused in order to cClean uJp
the memory space.
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Flease ensure the power is hot
disconnected durinag thisz operation.

| Escape

4.17. UPDATE SOFTWARE

This screen allows the user to update the titrator software from a USB storage device containing a software setup kit.

Uedate Software

Current wersion: HIZ3Z wi.0oo

Hew wersion: HIZZZ wi.0l

Are vou sure wou want to update the
current sof tware with the new wersion?

| Escape Refresh | |

To update the software:
*  (opy the “Setup932” folder to a USB storage device.
* Insert the USB storage device into the titrator.

* (o to General Options, then Update Software. The titrator will display the current and new software versions.

...............
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All of the parameters required to complete an analysis are grouped into a method.

The titrator is supplied with a pack of standard methods, these methods have been developed by Hanna Instruments and can be used to
create user methods.

Standard and user methods can be upgraded, saved or deleted by connecting the fitrator to a PC using the HI900 PC application or a USB
storage device.

5.1. SELECTING METHODS
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Analysis Methods

Select the method to be actiwvated.

E M .1 Sodium ~ 0% 3 Iil
HIOOOZEW 0.1M Hydrochloric Acid
HIOOO3EHW 0.1M Sodium Thiosulfate
HIOO10EM O.1M FAS

HIOZO0O0EM 0.0ZM Silver MHitrate
HI1O04EN Alkalinity of Water
HI1005EN Acidity of Water
HI1007EM Chloride in Water
HI1008EN Heutralization ws HZS04
HI1002EM Meutralization ws HalOH
HI1011EH Troubleshooting 1
HI101ZEM Troubleszhooting 2
HI1014EM Concentration of H3FO0O4
USEROOOL copy of Acidity of Water

MHew Eeset to
gelect | Method | Default

Fage Fage
Ug Oown

In the Analysis Methods screen, you can view the list of all available methods (standard and user methods).

09:37:02 May £33, Z0i18

Analog 1

0.1IN Sodium Hydroxide

0 N 0 H l(eq~L1]

Pump 1 Selected

ATC End Point Uolume

H
26.1 °C 0.000 mbL ?.%?2

Select Method
Method Options

General

Options Mode

Burette

5.2. STANDARD METHODS

The standard methods are developed for the most common types of analysis.
Only specific method parameters can be modified by the user (see Method Options section).
Also, standard methods can be used as a template to create new user methods.




5.2.1. UPGRADING STANDARD METHODS

To upgrade the titrator with new standard methods, follow the steps below:
From USB Storage Device:

e Insert the USB storage device info the USB port, located on the right side of the titrator.
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e Using @ and @ keys, navigate through file types to find “standard method files”. The list with available standard methods
will be displayed.

o Pressthei P fori v ikeyto upgrade the fitrator with the standard methods.

*  Press escape |0 return to General Options screen.

From PC:
You can upgrade the titrator with standard methods from a PC using the HI900 PC application (see General Options section).

5.2.2. DELETING STANDARD METHODS
Unnecessary standard methods can be removed from the titrator by following the procedure below:

From General Options Screen:
o Using the /A and v/ keys, highlight the Save o USB Storage Device opfion and press | setect |

...............

Using the @ and @ keys, navigate through the file types menu to find “standard method files”. The available standard
methods will be displayed.

* Pressthe{ peete §ori Peee keys to remove unnecessary standard methods.

From PC:
Unnecessary standard methods can be removed from the titrator using the HI900 PC application (see General Options section).

5.2.3. RESTORE THE STANDARD METHODS TO THE MANUFACTURER SETTINGS
You can restore the standard methods to the default setting by highlighting a standard method and pressing { Resetio

...............

Analwsis Methods Confirmation of Reset Methods

Select the method to be activated.

HIDDD: U.1H Sodium Hedroxide
HIDOOZEHM 0.1H Hwdrochloric Acid
HIOOOZEHW 0.1M Sodium Thiosulfate
HIOOL0EM O.1M FAS Are wou sure You want to reset all
- : Standard Methods to default?
HIOZOOEM O0.0ZM Silwver Hitrate
HI1004EM Alkalinity of Water
HI1005EHM Acidity of Water
HI1007EM Chlaoride in Water
HI1008EH HMeutralization w~ HZ504
HI100%EM Meutralization w HalOH
HI10141EH Troubleshooting 1
HI101ZEM Troubleshootina 2
HI1014EM Concentration of H3IFO4
USERDOOL copyw of Acidity of Water

Rezet to
Oefault

Mew
RelERX | Method

Fage Fage
Ug Down | | -275-=-




5.3. USER METHODS
These methods are defined by the user (usually by modifying a standard method).

The user methods can be developed in accordance with the requirements of the user. All method parameters can be modified by the user.

5.3.1. CREATING USER METHODS

.............

Select

A | to activate the new user method.

Iqhal'_-.JE.iS Methaods 114130137 Sep Z0, 2018
Analog 1

copy of O0.1M Sodium Hyedr

Select the method to be activated.

k| B 1M Sodiudm l.'l FoOX1dE
HIOOOZEH 0.1H Hydrochloric Acid
HIOOO3ZEN 0.1M Sodium Thiocsulfate
HIOOAO0EH 0O.1HM FAS M feqrll
HIOZOOEH 0.0ZHM Silwer Hitrate "
HIL1O04EH Alkalinity of Water
HI1O005EHM Acidity of Water
HI1O0O07EH Chleoride in Water
HI1O002EN Meutralization ws HZ504
HIL1OO0%EM Meutralization we MalOH
HI1011EH Troubleshooting 1
HI101ZEH Troubleshooting £

Fump 1 Selected

HI1014EH Concentration of H3IFO4 :
S ATLC End Foint Uolume FH
USEROOOL copy of Acidity of Water
Za.a °C 0.000 mb a.071
Mew Rezet to Fage Fage General Select Method
nEAEEY Method Default Up Down Options Me thod Options Burette Mode

Note: Only a limited number of methods can be installed on the titrator. The fitrator can hold 100 methods (standard and user,).
When it is reached, a warning message will be displayed.

5.3.2. DELETING USER METHODS

............................

............................................................

..............................

Confirmation of Method Deletion

Are wou sure Ywou want to delete the
selected method?

capy of 0.1H Sodium Hwedr

Oelete Ezcape
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54. VIEW/MODIFY METHOD

...............

Id: USEROOOS Modified:

UiewModify Method

12:535 S5ep 1z,
Select the option to be modified.

2018

Method REewvision:
Analywsis Type:
Analoa Board:
Stirrer Configuration
Titrant pump:

Reagent Addition 11
Reagent Addition Z:
Oosing Twpe:
End Foint HMode:
Eecognition Options
Fre-Titration Wolume:

Measurement Mode:

Fre-Titration Stir Time:
Signal S5tability

copy of U, 10

1.0

Standard Titration

Analog 1

Fump 1
Diz=abled
Diz=abled

Owrnamic

pH 1EQ point.lst Der

S.000 mL
&0 =sec

Frint
Methaod

Fage

Fage
Oown

Ug

You can choose fo save the modifications or fo discard them.

Select a menu option.

Saving Method

"Escape"

- exit without saving method.

5.5. METHOD OPTIONS

Note: Only certain method options can be changed for standard methods.

55.1. NAME
Option: Up to 24 characters

Method Mame

Select the highlighted letter by usinsg
the arrow keys then press "Enter'.
Select the empty field for a space.
Preszs Accept to sawve the entire name.

MABCDEFGHTIGJEHKL
MHOPFPOQOQRESTUUWHY
Zabcdefahidijk1
m RN o pfPF 9 35 ooy oy
A AAEBAACEEETTIHA
odowd o0 onR &s &5 8
A - & & & i dim b d a5 d
[ A - I -
012 3456 2897 . ,
CN R S I A B A

| Wopy of O.1H 5 m Hwdr

Accept | Ezcape

Oelete
Letter

Cursor
Left

Cur=zor
Right

...............



5.5.2.  METHOD REVISION
Option: Up to 3 characters

Method Revision

Select the highlighted letter by using

the arrow kews then press “"Enter'.

Select the empty field for a space.

The rewision string format is "H.H®".
MABCDEFGHTIUJEKL
MHOPORSTUUWNKEY
Zabcdefahididka11
mhnop-agrs*tuwwxuy
zAAAAALCEEETITIR
odoWdouuonR & s a i
A c e é& & iindgdodad
Oud ¢ i ® ™~ _ 5 " "~ #

0123 456289«
CN N A B S A
L.
ODelete Cursaor Cursar
RBEEpE | Escare | |ciger Left Right

5.5.3. ANALYSIS TYPE
Option: Standard Titration, Back Titration or Direct Reading

Analysis Type

Select the analysi= tupe.

ODirect Reading

Select | Escape

55.3.1. STANDARD TITRATION

e Atitration with a pH or mV equivalence point detection (single or multiple equivalence points).
e Atitration with fixed pH or mV end point.
* Afitrant standardization.

55.3.2. BACKTITRATION

Atitration with a pH or mV equivalence point detection consisting of two titration phases:

*  Phase 1 — the sample is consumed by a known volume and concentration of titrant 1. A sufficient amount of fitrant 1 is
dispensed to surpass the equivalence point in order to react quickly with the sample.

*  Phase 2 — the excess of titrant 1 is titrated with the titrant 2 to the equivalence point. The concentration of the sample is
determined by the amount of titrant used in phase 2.

BREAK AT TITRANT CHANGING
Option: Yes or No

Select "Yes" to stop the titration temporarily between the titration phases, this allows users to perform a task related to the analysis
(e. g.: boiling the sample to remove carbon dioxide, pH adjustment, etc.)
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Break =t Titrant Chansing

Select the option.

.|
YES
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"MO'" - without break at titrant chansing.
"WES" - with break at titrant chansing.

5.5.3.3. DIRECT READING

A direct pH, mV or ISE reading with an optional reagent addition. The titrator will take the measurement automatically once a stable
reading has been obtained.

5.5.4. ANALOG BOARD
Option: Analog 1 or Analog 2 (if installed)

View TModify Method

Id: USEROOOZ Modified: 09:40 Maw 3, Z0182
Select the option to be modified.

Hame: copy of 0.1M Sodium Hydr
Method Rewision: 1
Analysis Twpe: Standard Titration

Hhalog

Hhalog Board.

Stirrer Configuration
Titrant 1 pump:
Titrant Z2 pump:
Reagent Addition 1:

Reagent Addition Z: Dizabled
ODosing Type: Owrnamic
End Point Mode: pH 1EQ point.lst Der
Recognition Options
Pre-Titration Uolume: S5.000 mL
Fre-Titration Stir Time: 50 sec
PF16% FPage Page
SHLEEE s S e Me thod Up Down




5.5.5. STIRRER CONFIGURATION
Use the arrow keys to select the menu option.

=
=
=
Stirrer Confisuration o
P
Select a menu option. E
—
Stirrer: ; ==
Stirring Speed: 1400 RPH (@
<9
(¥,
Select | Ezcape | |

5.5.5.1. STIRRER
Option: Stirrer 1, Stirrer 2 (if available), or Disabled

Stirrer Configuration

Select a menu option.

Stifrrer:
Stirring Speed:

Oi=zabled
e .

=

Stlrrer
Stirrer E

5.5.5.2. STIRRER SPEED
Option: 200 to 2500 RPM

Stirring Speed

Enter the speed of the stirrer within
below range.

ISR FFr

The range i=s from zZ0OO0 to z500 EPH.

Delete
Digit

| E=zcape




5.5.6.  PUMP CONFIGURATION

Option: Pump 1 or Pump 2 (if installed)
Note: For back titrations, the pump for titrant T and titrant 2 need to be selected.

View Modifvy Method

Id: USEROOOZ Modified: 09:40 Maw 23, zZO0O1E
Select the option to be modified.

Hame: copy of 0.1M Sodium Hydr
Method Rewision:
Analwsis Twupe:l
Analog Board:
Stirrer Configuration
1trant 1 pump!
Titrant Z pump:
Reagent Addition 1:
Reagent Addition E:
ODosing Twpe:
End Point Mode: pH 1EQ point.lst Der
Recognition Options
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Standard Titration
Analog 1

Pre-Titration Uolumel 5.000 mL
Pre-Titration Stir Time: 60 sec
Frint Fage Page
SELECE | s e Method Up | Down

5.5.7. REAGENT ADDITION
Option: Burette, Peristaltic Pump or Disabled

Feagent Addition 1

Select the option to be modified.

Burette 1
Feristaltic 1
Burette Z
FPeristaltic 2

Use the arrow keys to select the menu option.

Feagent Addition 1

Select the option to be modified.

Feagent Addition 1

Select the option to be modified.

Stirring Time:
Wait Time:

Reagent Pump!

D.DDD_mL llspensing lime:
Z sec Stirring Time:
1 =ec Wait Time:

Feristaltic 1




55.7.1. ADDITION VOLUME (BURETTE)
Use the numeric keypad to enter the volume to be dispensed.

Addition Yolume

Enter the addition reagent wolume o be
added to the sample.
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Fres=s Help to wiew the walid ranges for
the addition wolume.

Delete
Digit

| Escape

The volume dispensed must be between the limits shown below:
0.001 to 4.750 mL for a 5 mL Burette

0.001 10 9.500 mL for a 10 mL Burette

0.005 10 23.750 mL for a 25 mL Burette

0.005 10 47.500 mL for a 50 mL Burette

55.7.2. DISPENSING TIME (PERISTALTIC PUMP)

Option: 1 to 300 seconds

Enter the dispensing time required to add the desired amount of reagent.

Note: The user should determine this value experimentally. The approximate dispensing rate is 200 mL /min.

Oispensing Time

Enter the period of time for running
auxiliary pump.

I ==c

Low limif: 1 second
High 1imit: 200 =zeconds

Oelete
Digit

| Escape
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55.7.3. STIRRING TIME

Option: 1 to 1800 seconds
The timer will start after the reagent has been added.

Low limit:
High limit:

Stirring Time

Flease enter the stirring time in seconds.

- ==

1 =ecand
1800 seconds

Accert | Ezcape %ﬁéﬁﬁ?
55.7.4. WAIT TIME
Option: 1 to 1800 seconds
The timer will start after the stirring timer.
llz2it Time

Low limit:
High limit:

Flease enter the wait time in seconds.

I ==

1 =ecand
1800 seconds

| Ezcare

Delete
Digit




5.5.8.  MEASUREMENT PARAMETER (DIRECT READING ONLY)

Option: pH, ISE or mV
Select the measurement parameter for the direct reading. Setup screen for the selected parameter is visible in the method options.

ViewModify Method

Id: USEROODOZ Modified: 09:40 HMayw 3, Z0182
Select the option to be modified.
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MHame:

Method Rewision:
Analwsis Type!

Analog Board:

Stirrer Configuration
Reagent Addition 13
Reagent Addition Z:
leasuremneht

Electrode Twpe:

Linked To: Mo Link
FH Setup
Frint Fage Fage
SELenn | EscEpe Method | Up | Down

5.5.9. DOSING TYPE
Option: Linear or Dynamic

Dnaing TyPE

Select the dosing twpe.

Linear Dosing

I aml s

5.5.9.1. LINEAR DOSING
Linear dosing dispenses a pre-defined volume of titrant with every addition.
Linear Dosing

mV
0
-10-
w20 = o oo e
-30 |
-40
-50
-60
70
-80
-90
T
-110
120 —

130
-140
-150

0 01 02 03 04 05 06 07 08 09 1
Volume delivered




y=3l The Linear Dosing option is recommended for fitrations with a slower reaction rate, difficult nonagueous fifrations, and specific
g applications.
rll Nofe: For steep and normal fitration curves, smaller volume increments are recommended, to obtain many points around the
= equivalence point.
% For flat titration curves, larger volume increments are recommended for equivalence point detection.
=M To set the dosing volume, select Linear Dosing and enter the optimum dose.
E Dosing volume ranges are:
— 5 mL burette 0001  fo 4750 mL
10 mL burette 0001 to  9.500mL
25 mL burette 0005 to 23.750ml
50 mL burette 0005 to  47.500mL

55.9.2. DYNAMICDOSING

The titrator determines the fitrant dose by frying to maintain a certain potential change (defta £) with each addition.

After a fitrant dose, if the potential change is lower than the set delfa E, the next dose will be progressively increased until max Vol is
attained. If the potential change is still lower than the set value, the titration will continue with max Vol doses.

After a fitrant dose, if the potential change is higher than the set delfa E, the next dose will be progressively decreased until min Vol
is attained. If the potential change is still higher than the set value, the titration will continue with min Vol doses.

The fitrant is added in volumes that depend on the proximity of the end point as shown in the graph below.

Dynamic dosing allows for larger doses far from the end point, reducing the total titration time. Closer to the end point, smaller doses
are made, providing more data and improved accuracy.

Dynamic Dosing

Oyramic Ooszing

Enter min Wol, max Wol and delta E.

EAEDE 7L - min UVol
0.300 mwmbL - max Uol

4.5300 mwml - delta E

Fres=s Hext to mowve to the next entrwy.

Oelete
Diait

HE L L - E ACCER Y | Ezcape

-150 | I| T : I : I I I
0 01 02 03 04 05 06 07 08 09 1

Hext |

Volume delivered

The following parameters must be set:

min Vol: The smallest dose to be dispensed during a fitration.
The min Vol must be greater than or equal fo:
0.00T mL fora 5 mlL burette
0.00T mL fora 10 mL burette
0.005mL fora 25ml burette
0.005mL fora 50 mL burette




max Vol: The largest dose to be dispensed during a fitration. 5‘
The max Vol must be less than or equal o 4.000 mL. =
delta E: Sets the fixed potential jump that has to be achieved after each titrant dose. —
The allowed range is between 0.1 and 99.999 mV. g
Recommendations for dosing parameters: =
For steep and normal fitration curves the recommended settings are: E
delta F 35 to 9mV o
min Vol 0010  to  0.025mL (for a 25 mL burette) 4
max Vol 0.075  to 0.250 mL (for a 25 mL burette)
For flat titration curves the recommended settings are:
delta £ 10 1t 15mV
min Vol 0.050  to  0.150 mL (for a 25 mL burette)
max Vol 0400  to  0.600 mL (for a 25 mL burette)

To achieve the highest levels of accuracy and reproducibility, it is recommended that 20-80% of the nominal burette volume used for
each itration is consumed. If lower volumes of fitrant are required, a smaller burette can be used.

5.5.10. END POINT MODE
Option: Equivalence Point (pH or mV) or Fixed End Point (pH or mV)

Titration End Foint Mode

Select the end point detection.

Equivalence End Point (pHI]

Equivalence End Point (ml]
1 E 11 ‘oint LpH

Fixed End Foint (ml]

5.5.10.1. FIXED END POINT (pH OR mV)
Fixed End Point (pH):

Option: -2.000 to 20.000 pH
The titration is terminated when the preset pH value has been exceeded. The end point volume is a calculated value based on the
dispensed volume when pH is under the preset value and the dispensed volume when pH exceeded the preset value.

Preset gH End Point

Enter the end point pH walue.

The range is from —-Z.000 to EZ0.000 pH.

Oelete
Digit

| Ezcape
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Fixed End Point (mV):
Option: -2000.0 to 2000.0 mV

The end point detection algorithm is the same as for pH, but the threshold value is expressed in mV.
Freset ml End Point

Enter the end point ml) walue.

I ol

The range is from —-Z000.0 to zZOOO.0 ml,

Oelete
Oigit

| E=zcape

Fixed End Point

60 Preset End Point (mV)

70
80
-90

-100

-110 | End Point

120

130 -

-140 -

01 02 03 04 05 oe 07 oe 09
Volume delivered

55.10.2. EQUIVALENCE END POINT (pH OR mV)

The titration is terminated when the equivalence point is defected (the point where the added quantity of titrant equals the quantity
of analyte present in the sample).

Number of Equivalence Points:

Option: 110 5

Humber of Equivalence Foints

Enter the number of equiwvalence points
to be found.

I coints

The range is between 1 and 3 equivalence
points.

Oelete
Oigit

| Escape




End Point Determination:
Option: 1st derivative or 2nd derivative

End Point Oetermination

Select the end point determination.

1=t derluvative
znd derivative
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gelect | Ezcape | | |

The equivalence point detection algorithm requires three additional fitrant doses to be dispensed after the equivalence point is
reached.

The reported end point volume is a calculated value based on a number of points around the equivalence point.

The potentiometric fitration curve is the response in mV potential or pH between the indication of the electrode versus the volume of
fitrant added.

The inflection point of the titration curve is assumed to be the equivalence point of the chemical reaction.
For non-symmetric fitration curves, the theoretical error can be reduced by using the dynamic dosing.

mV Titration Curve

0 -
-10
-20
=70
80 -
-90

Inflection point

-150 I T T I T T I T T I I
0 01 02 03 04 05 06 07 08 09 1

Volume delivered




Ist Derivative:

When first derivative is used to recognize the equivalence point, the fitration curve inflection point (EQP) is the point where the first
derivative reaches its maximum value.

Equivalence Point
AmV/AV

(V2]
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T T T T T T T T T T
0 01 02 03 04 05 06 07 08 09 1

Volume delivered

The detection algorithm looks for the maximum value of the first derivative. The first derivative must be greater than the threshold
value af the maximum point (see Recognition Options section).

2nd Derivative:

When second derivative is used fo recognize the equivalence point, the titration curve inflection point (EQP) is the point where the
second derivative crosses zero.

A2mVIA2vV

600000 |
500000 —|
400000 —
300000 |

200000 | Equivalence Point

100000 —

0 | mp—= = £

-100000

-200000

1 T 1 1 1 T 1 1 T 1
0 01 02 03 04 05 06 07 08 09 1

Volume delivered

The detection algorithm looks for the point where the second derivative changes sign.
The checked point, or first derivative, must be greater than the threshold value (see Recognition Options section).




5.5.11. RECOGNITION OPTIONS (EQUIVALENCE END POINT ONLY) E"
The Recognition Options screen is a set of parameters used fo avoid false detection of the equivalence point due to the chemical E
system (fitrant/sample species and concentrations) and/or electrode response. o
—
Fecognition Ortions =
™
—
Select the options for equiwvalence point =
recognition. (=)
L=
= [u} I pu} LAY m

Ranas ) T . MO

Filtered Derivatives MO

Select | Ezcape | |

55.11.1. THRESHOLD
Option: 110 9999 mV/mL
This parameter must be set by the user according to the analysis.

The threshold represents the absolute value of the first derivative, expressed in mV/mL, below which the detection algorithm does not
search for the equivalence point.

Threshold

Enter the threshold for equiwvalence point
detection.

El 1 Threshold: DD o -mlL

Recommended walue is between!

1 and 450 mUesmL for FLAT Curve,

450 and 1200 mlsmL for HORMAL Curwe,
1800 and 9999 mU-mL for STEEP Curwue.

Mext

Oelete
i Threshold

Oigit

| Escape

The recommended value is 40% of the absolute value of the first derivative.
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AmV/AV

400
350
300
250+

200+

Equivalence Point

Threshold

150

100

50-]

0

I I I
0 01 02 03 04 05 06 07 08 09 1

Volume delivered

Depending on the titration curve profile, the following guide can be used:

TITRATION CURVE PROFILE THRESHOLD (mV/mL)
Flat 110450
Normal 50 t0 1800
Steep 1800 to 9999

55.11.2.  RANGE
Option: -2.000 to 20.000 pH or -2000.0 to 2000.0 mV

Range is an optional feature for equivalence point recognition. The titrator will only look for an equivalence point between the set

values.

The Range option can be enabled by selecting “Yes” in the Range Options screen.

Fange Options

Select option for equivalence point ranage.

MO
ies |

Fange Limits

Enter Limit 1 and Limit & for ranae.

=Z.0 ml
I

- E0 1 Limitl
- EQ 41 LimitZ

“HOY - without equivalence point ranoe.

"WES" — with equiwvalence point range. Fress {Mext EN RangeX* for the next range.
Oelets Mext Mext

Heleck | Escape | | AnceRt | Escare | iy Limit |EII! Fange




The Limit 2 value must not be equal to the Limit T value.
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Volume delivered

55.11.3. FILTERED DERIVATIVES

Option: Yes or No

This option adds a filtering procedure in the 1st and 2nd derivative computation algorithm that reduces the influence of pH or mV
noise.

The Filtered Derivatives option can be enabled by selecting "Yes" in the Filtered Derivatives Option screen.

Filtered Oerivatives Option

Select option for filtered deriwvatives.

MO
ies |

"MO" - without filtered derivatives.
"WESY — with filtered deriwvatiuves.
Select | Ezcape | |

Noise can be due to:

e (hemical system properties (sample, fitrant, solvent), such as slow chemical reactions or unbuffered sumples such as
wasfewater, fap water, wine

*  Electrode response

e Incorrect method parameters settings such as Signal Stability, Stirring Speed, efc.
e Insufficient titrant additions

Note: A shift in the end point volume by T or 2 doses may be seen due to filtering.




55.12. PRE-TITRATION VOLUME
During a titration, the equivalence point is reached after many fitrant doses. These doses take up extra time while having no
relevance for equivalence point detection.
Pre-titration volume adds a large initial dose to jump directly to the proximity of the equivalence point.
This first dose occurs after the pre-titration stir time is completed.
The ranges for pre-titration volumes are shown below:
0.001 to 4.750 mL for a 5 mL burette
0.001 t0 9.500 mL for a 10 mL burette
0.005 t0 23.750 mL for a 25 mL burette
0.005 to 47.500 mL for a 50 mL burette
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Pre-Titration Wolume

Enter the initial tiftrant wolume to be
dizspensed.

|G LI

Fres= Help to wiew the walid ranges for
the pre-titration waolume.

Delete
Digit

| Escape

To disable a pre-titration volume, enter 0.000 mL.

Note: A pre-titration volume is highly recommended whenever possible. Fewer doses will considerably shorten the overall fitration
duration.

5.5.13. PRE-TITRATION STIR TIME

Option: 0 to 180 seconds

When enabled, the sample is mixed for a set period of time before any fitrant is added. This allows the sample to become
homogeneous.

Pre-Titration Stir Time

Enter the initial mixing time prior to
the =tart of the titration.

ISV -cconds

The range is from 0 to 180 seconds.

Delete
Digit

| E=zcape

The Pre-Titration Stir Time option is disabled if 0 seconds is entered.




55.14.  MEASUREMENT MODE

Option: Signal Stability or Timed Increment

During fitration, the acquisition of the potential (mV) value of the solution can be done in two ways: by using either Signal Stability
or Timed Increment option.

Measurement [Mode

Select the measurement mode.
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Timed Increment

Select | Ezscape

55.14.1. SIGNAL STABILITY

When signal stability is selected, the titrator acquires the potential (mV) only when stable conditions are reached.
The principles of signal stability are plotted below:

E [mV]A
At AE
y
Aquired
value 3
Aquired
value 2
Aquired | _
value 1 !
tmin Wait 'r“nér
tmaxWait

The signal stability window (condition) represents the time interval (AAt) during which the potential measured in solution (mV) is
confined inside the potential interval (AE).

The new signal value is acquired if the stability condition is reached after the minimum (t min) wait time.
If the stability condition is not reached and the maximum (f max) wait time has elapsed, the potential is acquired.




Sianal Stability

Enter ml wariation (delta E] in the time
interval [(delta £1 min and max wait time
period to the next sample measurement.
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| .. - delta E
2 =seconds - delta £
3 seconds - % min wait
30 seconds - t max wait
Accept | Ezcape %ﬁZﬁﬁf Mext
delta E: maximum change in potential during delfa t

The range is from 0.1 10 99.9 mV.

delta t: the time interval during which the potential is measured.
The range is from 1 to 10 seconds.

t min wait: the minimum elapsed time before a stability check. This is also the minimum elapsed time between two doses.
The range is from 2 seconds fo + max wait time.

t max wait: the maximum elapsed time between two successive doses. If the t max wait has elapsed, a new dose is added
even if the signal stability condition is not reached.

The range is from t min wait time to 180 seconds.

55.142. TIMED INCREMENT

Option: 2 to 180 seconds
When timed increment s selected, the titrator acquires the potential (mV) at a fixed time interval (no signal stability check).
The time period between two acquisitions must be set according to the reaction and the response time of the electrode.

E [mV]4

Aquired
value 3

Aquired
value 2

Aquired
value 1

Time




Timed Increment

Enter the period of ftime to wait until
the next dose.

I -c=ccohds
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The range i=s from Z to 180 seconds.

Delete
Digit

| Escape

5.5.15. ELECTRODE TYPE
Option: Up to 20 characters

Electrode Twre

Select the highlighted letter by using

the arrow kews then press “"Enter'.

Select the empty field for a space.

Fress Accept to sawve the slectrode twpe.
MABCDEFGHTIJETL
MHOPFPORSTUOWUWXEY
Zabecdefaoahidkl
[T o = T = =~ T S S I (O W T ]

z A AEFACEEETTIAR
[ o A O N T T T T~ |
A c & &g iindd o dd
[ R R A
01z 34567 89 B
I R A B A B
(==
Oelete Cursar Cursaor
Accept | Escare | |crter Left Right

55.16. BLANK OPTION

Option: Disabled, V-Blank or Blank-V

This feature allows the user to select the procedure for the blank calculations (where V' is the volume of fitrant dispensed during the
fitration and blank is the volume of titrant consumed by the blank sample).

View TModify Method

Id: USEROOOZ Modified: 09:40 HMaw E32, Z013
Select the option to be modified.

Analwsis Type:

Standard Titration

Analog Board:

Stirrer Configuration
Titrant pump:l

Feagent Addition 1:
Feagent Addition Z:
Oosing Twpe:

Recognition Options
Fre-Titration Wolume:
Fre-Titration 5tir Time:
Measurement Mode! Sign;
Electrode Twpe:

Analog 1

Fump 1
Dizabled
Oizabled

Owhamic

End FPoint HMode: ml) FEQ points,l=st Der

Method

Frint




<3 I one of the options (V-Blank or Blank-V) is selected in the View / Modify Method screen, the blank value will be active on the
g View/Modify Method screen and the value of the blank can be set (in lifers).
o
] Blank Ualue
=
= Enter the blank wolume in 1iters.
oS
=
=
o

I

Accept | Escape %ﬁgﬁﬁf Exponent

55.17. CALCULATIONS

The final result is calculated using the end point volume (fitrant volume at the equivalence point or at the fixed end point), and a
formula selected by the user.

Calculations

Select either the calculation to be
performed or modify the wariables.

Edit Uariable Ualues

Mo Formula (mL onlyl

Ho Formula (L onlwl
Sample Calc. by Weight
Sample Calc. by Uolume
Stdz. 1trant Bu Weioht
Stdz. Titrant by Wolume
Generic Formula

55.17.1. STANDARD TITRATION
5.5.17.1.1. EDIT VARIABLE VALUES

Edit the variables in a previously selected calculation.
For each formula, selected variables can be changed.
5.5.17.1.2. NO FORMULA (mL ONLY)

Only the volume of titrant (mL) required to reach the end point will be displayed.
5.5.17.1.3. NO FORMULA (L ONLY)

Only the volume of titrant (L) required to reach the end point is displayed.




55.17.1.4.  SAMPLE CALCULATIONS BY WEIGHT

This calculation is used when the concentration of an analyte is determined by the weight of the sumple. The results are based on the

initial sample weight (in grams).

The titrator will calculate the results based on the selected units.

Titrant Units Final Result Units
Select the titrant unit. Select the unit for vour resul ts.
1 Lol <L ppt laskgl
M [eq-L] perm [mo<kagl
gL rrb (ug~<kal
mo.<L A = [gs100g]
Mo .9
mg.ka
mal- kg
mmal <9
eq-kg
meq-ka
Seleck | Ezcape | | Select | Ezcape |

The titrator will provide the results based on the fitrant and sample units selected.

Titrant Units:
M (mol/L)
N (eq/L)
/L
mg/L

Final Result Units:
ppt (¢/kg)
ppm (mg/kg)
ppb (ug/kg)
% (g/100 g)
mg/g
mg/kg
mol/kg
mmol/g
eq/kg
meq/kg

moles/liter
equivalents/liter
grams/liter
milligrams/liter

parts per thousand (grams/kilogram)
parts per million (milligrams/kilogram)
parts per billion (micrograms/kilogram)
percentage in weight (grams/100 grams)
milligrams/gram

milligrams/kilogram

moles/kilogram

millimoles/gram

equivalents/kilogram
milliequivalents/kilogram
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=<3 A formula example is shown below using M (mol/L) as the titrant unit and ppt (g/kg) as the final result unit:
gg Czlculatinag Samele Concentration

o

E M (molsL) —=% ppt larskal

g The calculation isi

= el aets

EE 3, ko

=: 9

o

Select the wariables to change walue.
I = volume dispensed in 1iters.

UL ol s Fltrant cConc.
000 molsmal —% [(samplestitrant]
000 gsmol —-* mw of sample

000 g —-* zample weight

1
1
1

Save
Exit

Variables can be set according to the amount of sumple and fitrant used.

55.17.1.5.  SAMPLE CALCULATIONS BY VOLUME

This calculation is used when the concentration of an analyte is determined in terms of the volume of sumple. The results are based
on the initial sample volume (in milliliters).

The titrator will calculate the results based on the selected units.

Titrant Units Final Result Units
Select the titrant unit. Select the unit for wour results.
M o1~ | » = la-100gz]
M [egq-L1 ma.- g
asL ma kg
ma L mal.ka
ol Sa
eq-ka
meq.-ka
prt lasL1]
prm [mgrsL]
rrb (pa-L1]
M TwmolsL]
M Tegq-L1
gL
-
Fage Fage
Selectk | Ezcape | | Felectk | Ezcape | Op | Donn
Titrant Unifs:
M (mol/L) moles/liter
N (eq/L) equivalents/liter
/L grams/liter

milligrams/liter

mg/L




Final Result Units: 5'
opt (¢/1) parts per thousand (grams/liter) =
ppm (mg/L) parts per million (milligrams/liter) g
ppb (ug/L) parts per billion (micrograms/liter) ;
M (mol/L) Molarity (moles/liter) s
N (eq/L) Normality (equivalents/liter) 3
mg/L milligrams/liter A
ug/L micrograms/liter
mmol/L millimoles/liter
mg/mlL milligrams/milliliter
mg/100 mL milligrams/100 milliliters
/100 mL grams/100 milliliters
eq/L equivalents/liter
meg/L milliequivalents/liter

A formula example is shown below using N (eq/L) as the titrant units and g/L as the final result units:

Calculating Sample Concentration

M TegqsL) —-% a-L
The calculation is:

U eq mol =1
¥ “mol
[

T m L

Select the wariables to change wvalue.
IV = walume dispensed in 1liters.

. 000 mni/eq -
g-smol —> mw of sample
000 mL - sample wolume

tl1trant Conc.
¥ [samplestitrant]

PR
o
o
o

Save
Exit

Variables can be set according to the amount of sample and fitrant used.

55.17.1.6. STANDARDIZE TITRANT BY WEIGHT
This calculation is used when the concentration of the titrant is determined using a solid standard. Determination of the fitrant
concentration is based on the primary standard weight (in grams).

The calculation is based on the selected titrant unit. If the titrant unit is M (mol/L), the formula used to calculate the result is
displayed below:
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Titrant 1 Units

Select the titrant 1 unit.

Calculating Titrant Concentration

The titrant concentration unit is M (molesL).

T T —— The calculation is:
M [eg-L] o mol mol
gL MM
mg <L E]
Select the wariables to chanae wvalue.
V= wolume dispensed in 1liters.
ZD4 23 g/mni.—> mw DF_standan
1.000 wmolsmol —-> [(titrantsstandard)
Selecrt | Ezcape | | Select | Ezcape | “20%.7 | |

55.17.1.7.  STANDARDIZE TITRANT BY VOLUME

This calculation is used when the concentration of the titrant is determined using a primary standard solution. Determination of the
fitrant concentration is based on the primary standard volume (in milliliters).

The calculation is based on the selected titrant unit. If the titrant unit is N (eq/L), the formula used to calculate the result is displayed

below:

Titrant Units

Select the tiftrant unit.

Calculating Titrant Concentration

The titrant concentration unit is M (eq-L1J.

M (mole L) The calculation is:
H leq-L
mbL L =0
oL *: i
ma.L IO T
Select the wariables to change walue.
IV = walume dizspensed in 1liters.
o . K Uolume
2 3?5 eq-L -3 standard conc.
Select Ezcape Select Ezcape Save -
---------------------- Exit




55.17.1.8. GENERIC FORMULA

The user can define their own calculation formula based on the final result units in a solid or liquid sample.
Final Result Units:
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ppt (g/kg) parts per thousand (grams/kilogram)
ppt (g/L) parts per thousand (grams/liter)

ppm (mg/kg) parts per million (milligrams/kilogram)
ppm (mg/L) parts per million (milligrams/liter)

ppb (ug/kg) parts per billion (micrograms/kilogram)
ppb (ug/L) parts per billion (microgramsyliter)

% (g/100 g) percentage in weight (grams/100 grams)
M (mol/L) Molarity (moles/liter)

mg/g milligrams/gram

N (eq/L) Normality (equivalents/liter)

/L gram/liter

mg/kg milligrams/kilogram

mg/L milligrams/liter

mol/kg moles/kilogram

ug/l micrograms/liter

mol/L moles/liter

mmol/g millimoles/gram

eq/kg equivalents/kilogram

mmol/L millimoles/liter

meq/kg milliequivalents/kilogram

mg/mlL milligrams/milliliter

mg/100 mL milligrams/100 milliliters

/100 mL grams/100 milliliters

eq/L equivalents/liter

meg/L milliequivalents/liter

No Unit No result unit

The titrator will calculate the results based on the selected unit.
The formula can be either for fitrant standardization or sumple analysis.

Final Result Units Calculating Sample Concentration

Select the unit for wour results. Final unit is masL.

“ o= las100g) The calculation is!

mg;ag C # U % F1L #« FZ # F3
molska E

mmol g

eq.-ka

me?/ﬁg/L] Select the wariables to change walue.
Ezm iﬁg/L] IV = walume dispensed in 1liters.
prb (pasL] - : 1 trant

H Ezgi[%] 1.000 F1 -* (general factor)
AL 1.000 FZ -» (general factor])

1.000 F3 -> fgenera1 factor)

Faae Faae Save
Select Ezcape Og Oown Select Ezcape Exit




Where:
(= the concentration of the titrant
F1= general factor
F2= general factor
F3= general factor
S= sample size, in grams or milliliters

(V2]
(=]
(=)
==
[
[ ]
—
P
=)
s
=
—

V= the volume delivered, in liters, to reach the preset or equivalence end point (determined by the titrator)
General factors:

Weight Conversion:

One of the general factors should be a weight conversion factor.

Examples of concentration units:

mol/L moles/Liter

eq/L equivalents/Liter
/L grams/Liter
mg/L milligramy Liter

Reaction Ratio:
The reaction ratio is the ratio between the analyte and titrant or standard and fitrant.

Examples of ratios:
mol/mol moles of sample/moles of titrant
mol/eq moles of sumple/equivalents of titrant
eq/mol equivalents of sumple/moles of fitrant
mol/mol moles of titrant/moles of standard
eg/mol equivalents of titrant/moles of standard

Example: 2 moles of NaOH react with T mole of H,S0,

Unit Conversion factor:

Used to convert between various measurement unifs.
Examples: [/1000 —> mlL
/1000 —> mg

Weight Conversion factor:

Used to convert between weight measurement bases (kg, g, mg, g, mole or mmole).
Example: g —> mol




55.17.2. BACK TITRATIONS

Calculations

Select either the calculation to be
performed or modifw the wvariables.

sample Lalc. e loht
Sample Calc. by Uolume
Generic Formula

—
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(V)

55.17.2.1. SAMPLE CALCULATIONS BY WEIGHT

Select the titrant 1 unit, titrant 2 unit, and final result unit.

Titrant 1 Units Titrant 2 Units
Select the titrant 1 unit. Select the titrant £ unit.
M tec1 L | M twol-LJ |
M [egq-L] H [eq-L1]
oL a.-L
maL =P
Select | Ezcape | | gelect | Ezcape | | |

Final Result Units

Select the unit for wour results.

rpt lar-kal

prm [ma-kal
Frb [ua-ka)
= las100g9]




<3 A formula example is shown below using M (mol/L) as the fitrant T units, M (mol/L) as the fitrant 2 units, mg/g and the final result
g units. This formula is used to calculate the amount of titrant 1 to dispense:
[
LA
— Calc., Oirect Titr. Waolume
P
Sa Titrd Uniti M (molsL)--*Result Unit: L
E The calculation is:
— gm0l f
—_ —a =
mal Mmool
T "me1

Select the wariables

to change walue.

:DDD g/mﬁl —F mw
000 f —-*lexcess

of sample
factar]

1
1
1

000 molsL -* titrant 1 conc.

| Hext |

The formula is based on the assumption that the sample concentration is 100% w/w.

The titrator will calculate the volume of fitrant 1 needed to consume the sumple and multiply it with the excess factor in order to raise or
lower the amount of fitrant 1 dispensed.

Variables can be set according to the amount of sumple and fitrant used.

...............

...............

If you do not want the titrator to calculate the volume of titrant 1 to add, see Titrant 1 Entry section.
The remaining volume of titrant 1 needs to be calculated.
The following formula is used to calculate the remaining volume of titrant 1 affer the reaction with the sumple:

Calec. Excess Uolume OF Titrl.

M (molsL) + M (molsL) --3% L

The calculation is:

Lz mol mol
T Ymol
LT=31

Ui = Ultot - Wl excess
Select the wariables to change walue.
Uz = backtitr. wol. dispensed in 1iters.

1.000 molsL —» titrant & conc.
1.000 molsmol —* [(titrant 1.%titrant 21

1.000 mol~sL - titrant 1 conc.

| Hext |




Calculating Sample Concentration

Final unit is =g~L:
The calculation is:

Ui mol mol
=11
mLx L NOEE
ToaTmC =]

—
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= =
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(V)

Select the wariables to change walue.
U1 = wolume dispensed in 1iters

- - L. L. - CONC .
000 molsmol —3% [(samplestitrant 11
mL —% sample wolume

1
i.04a0a
1.000 gsmal —* mw of sample

Save
Exit

55.17.2.2. SAMPLE CALCULATIONS BY VOLUME
Select the titrant 1 unit, titrant 2 unit, and the final result unit.

Titrant 1 Units Titrant 2 Units

Select the titrant 1 unit. Select the titrant £ unit.

Final Result Units

Select the unit for wour results.

pet larsL1]
prm [mg-L1
rrb (po-L1)
M TwmolsLd
M Teg-sL]
=L |
ma L

ua-L

miol <L
mmal L
mo . mb
mo.<100mL
5100 mL
eq.-L

Ug Down

| FPage | Fage

After you have selected the titrant 1, titrant 2, and the final result units, the titrator will display a screen with a formula used to
calculate the amount of fitrant 1 (used in the first stage of back titration) to be dispensed.
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Calc. Oirect Titr. Uolume

Titrl Uni®ti M (mol-L)-—*Result Uniti L
The calculation is:

ml L g mol f
TO0omC L g
mal x|'i'|l:l 1
|: mol

Select the wariables to change walue.

i =2 cample voalume
000 ga-sL —-* sample max conc.
g<mal -3 mw of sample
000 f —-klexcess factor)

e
o
o
=]

Select | Escape

| Mext |

The formula is based on the assumption that the sample concentration is 100% v/v. The titrator will calculate the volume of fitrant 1
needed to consume the sample and multiply it with the excess factor in order to raise or lower the amount of fitrant 1 dispensed.
Variables can be set according to the amount of sample and fitrant used.

If you do not want the titrator to calculate the volume of titrant 1 to add, see Titrant 1 Entry section.
The following formula is used to calculate the remaining volume of fitrant 1 after the reaction with the sample.

Calc. Excess Uolume OF Titrl.

M tmol-sLY + M (mol-sL] -—* L
The calculation is:

Umenl ol
=R
mol

Ul = Ultat - Wl excess
Select the wariables to change walue.
UE = backtitr. wol. dispensed in 1iters.

L. 000 mal - s tltrant £ Conc.

1.000 molsmol —% [(titrant 1-titrant 21
1.000 mol~sL - titrant 1 conc.

| Mext |

...............

Calculating Sample Concentration

Final unit is g~-L:
The calculation is:

U1l wmol mol
T Mol
mLx L N
Too0mLC =}

Select the wariables to change walue.
U1 = wolume dispensed in lifters

000 molsmal —3% (sample<titrant 11
mL —» zample wvolume

i.
1.000
1.000 gr-mol —% mw of Sample

Save
Exit




55.17.2.3. GENERIC FORMULA

The user can define their calculation formula for the “Direct Titration Volume”, “Calculating Excess Volume of Titrant 1” and “Final
Sample Concentration” in a solid or liquid sample.
5.5.18. DILUTION OPTION

Option: Enabled or Disabled
When the initial sample is diluted, a titration is made with an aliquot of the diluted sample, dilution calculations can be used.
The calculations are based on the original sample weight (volume) in order to express the results for the initial sample.
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Oilution FParameters

Select the option.

l1lution Uolume:

Aliquot Uolume: 10.000 L
Analyte size *to be diluted: 1.0000 wmbL

Select | Ezcape | |
Final Dilution Volume: The volume of the sample after dilution
Aliquot Volume: Volume of sample taken from the dilution for fitration

Analyte size to be diluted:  The initial sumple weight (volume)

5.5.19. TITRANT NAME
Option: Up to 15 characters

Titrantl Hame

Select the highlighted letter by using

the arrow kews then press "Enter'.

Select the empty field for a space.

Fress Accept to save the entered text.
MABCDEFGHTIGJEL
MHOPFPORSTUWWXEY
Zabcdefahiijk!l
mKnop 9K s tuy oWy
zAAAAALCEEETIHN
odoTdogo0R A S A S
A c & & & i ind s o d b
g d g 0w N _ 5 ' 0~ #0
01z 3456 789« .

[C T S B A IR A
| . 1M MaOH
Oelete Cursar Cur=sar
Accept | Ezcare | |citer Left | Right

Note: For back titrations the name of titrant 1 and fitrant 2 can be entered.




5.5.20. TITRANT CONCENTRATION
Enter the concentration of the titrant to be used. When determining the titrant concentration, only the concentration unit is displayed.

Titrantl Conc.

Enter the titrant 1 concentration.
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EDEEEE (mol.sL)

Oelete
Digit

| Escape |Expnnent

Nofe: For back fitration the concentration of titrant 1 and titrant 2 can be enfered.
5.5.21. ANALYTE SIZE

Option: 0.001 to 250.0
Enter the size of the sample (for sample concentration determinations) or standard (for titrant concentration determination).

Sample Uolume

Enter the initial sample wvolume in
milliliters.

This wolume will be used when fixed
sample size iz selected.

Delete
Digit

Accept | E=zcape |Expnnent

5.5.22. ANALYTE ENTRY

Option: Fixed, Manual or Same as Previous (linked methods only)

Arnalyte Entry Arnalwte Entru

Select the sntry mode of analwte. Select the entry mode of analyte.

leed N21ght or Uolume

~ Ualume Hanual w21ght ar Uaolume
Same as Previous

Verifw the correct formula is being used, Uerifw the correct formula iz beina used,
i.e. weight or wolume analwte type,. i.e. weight or wolume analvte type.
Select | Ezcape | | gelectk | Ezcape | |




55.22.1. FIXED WEIGHT OR VOLUME

Each titration will use a set weight or volume in the calculations.
55.22.2. MANUAL WEIGHT OR VOLUME

Each titration, the exact weight or volume can be entered. The titrator will prompt for the analyte weight or volume at the beginning
of each fitration.
55.22.3. SAME AS PREVIOUS (LINKED METHOD ONLY)

The same weight or volume is used for both methods.
5.5.23. TITRANT 1. ENTRY (BACK TITRATION ONLY)

Select the mode for evaluating the necessary quantity of titrant 1 used in the back titration process (phase 1).
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Titrant 1 Entruw

Select the entry mode of titrant 1.

Lalculate 1
Fixed By User

55.23.1. CALCULATED BY FORMULA
The volume of fitrant 1 to be dispensed in the phase 1 of back fitration will be calculated by the titrator (see Back Titrations section).
55.23.2. FIXED BY USER

Afixed volume of titrant T will be used during the first phase of back itration process (direct fitration).

Oirect Titration Wolume

Enter the wolume of titrant which will
be dispensed during direct titration.

TP ol

This wolume will be dispensed when
Fixed By User option is selected.

Delete
Digit

| Escape




55.24.  MAXIMUM TITRANT VOLUME

Option: 0.100 to 100.000 mL
The maximum fitrant volume used in the titration must be set according to the analysis.

If the titration end point (fixed or equivalence End Point) is not reached, the titration will be terminated after the maximum titrant
volume has been dispensed. The error message (“Limits Exceeded”) will appear on the display.
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Maximum Titrant Uolume

Enter the maximum titrant wolume to be
dispensed.

I L

Recommend the total wolume of the burette.

Oelete
Digit

Accept | Escarpe

55.25. POTENTIAL RANGE

Option: -2000.0 to 2000.0 mV

The input potential range can be set by the user. The titration will be terminated and an error message will appear if the potential is
outside these limits.

These limits provide protection against a titration that does not generate an end point due to potential over-range.

Fotential FRanae

Enter the upper and lowsr potential.

DDA oY - Upper Limit
-z0o0.0 wml) - Lower Limit

Fress Hext to mowe to the next entry.

Oelete
Digit

Accept | Escape Mext |




5.5.26. VOLUME/FLOW RATE

The flow rate for the dosing system can be set by the user in an inferval of 0.3 to two times the burette volume:
0.3 to 10 ml/min for a 5 mL burette
0.3 t0 20 ml/min for a 10 mL burette
0.3 to 50 ml/min for a 25 mL burette
0.3 to 100 mL/min for a 50 mL burette
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Flow Rate

Enter the titrant-reagent flow rate.

-1 vl i

The range is from 0.1 to twice the fotal
volume of the burette.

Oelete | |

Accept | Escape Digit

Note: The titrator will automatically detect the burette size and display the correct high limit volume.
The flow rate is set for all burette operations.

55.27. SIGNAL AVERAGING
Option: 1,2,3 or 4 readings
This option enables filtering on the mVi/pH reading.

If 1 Reading is selected, the filtering is disabled. The titrator will take the last reading and place it into a “moving window” along with
the last 2, 3 or 4 readings (depending on the selected option). The average of those readings is displayed and used for calculations.

Averaging more readings is helpful when a noisy signal is received from the electrode.

ViewMadify Method

Id: USEROOO1 Modified: 15:58 Jun 28, 2018
Select the option to be modified.

Electrode Twpe: FH
Blank Option: Mo Blank
Calculations: Sample Calc. by Uolume
Dilution Option: ODi=sabled
Titrant Hame: 0.iH MalH
Titrant Conc.: 0.

Analwte Size!

Analwte Entry: Z ReadlngE
Maximum Titrant Wolume: 3 Readinas
Fotential Range! —Z000.0( 4 Readinas

23 mL

Uulume/Flnw Rate

SlganlcéHt Flgures 5_KXXXX

Linked To: Ha Link
Frint Fage Faae
Felect | Escaps Method | Ug | Down




5.5.28. SIGNIFICANT FIGURES

Option: Two (XX), Three (XXX), Four (XXXX) or Five (XXXXX)
This option allows you to set the format for displaying the final fitration result.

View Madify Method

Id: USEROODOS Madified: 10:18 May 3, Z018
Select the option to be modified.
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Fre-Titration 5tir Time: 50 sec
Measurement Mode: Signal Stability
Electrode Twpe: FH
Blank Option: Mo Elank
Calculations: Stdz. Titrant by Weisght
ODilution Option: Dizabled
Titrant Hame: O.1H HalH
Analwte Size: u}

Analwte Entrul L
Maximum Titrant Wolume: 1Y HHE
Fotential Ranage: —2000.0 to Zf H&EE
Uolume~Flow Rate: 23 mbL o S0. ] SR
Signal Averasginag: 1

Frint Fage Fage
Methaod Ug Oown

55.29. LINKED METHOD

This option allows the user to link two fitration methods. If No Link is selected, only the current method will run. If a method is
selected, it will run after the current method.

Link Titration Method

Select the method to be linked.

———————— Mo Link
USEROO01 Acidity of Water
SERDUDS res ac1dl by

USERDOLD Wine acidity

Select Ezcape




5.5.30. START LINKED METHOD (LINKED METHOD ONLY)

Option: Manually or Automatically

Selecting Manually will stop the titration temporarily between the methods. This break allows you to perform a task related to the
analysis (e.g.: boiling the sample to remove carbon dioxide).

Start Linked Method
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Select the start linked method mode.

Adtomatically
rHsrpusige |

5.6. PRINTING

...............

................

Press ernt ¢ and wait a few seconds unfil the printer complefes the job.

...............

If no printer is connected to the dedicated socket, or if the printer is offline, an error message will appear on the display (see
Connecting a Printer section, for information about connecting a printer fo the fitrator).







CHAPTER 6. TITRATION/DIRECT READING MODE
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6.1.  RUNNING A TITRATION/DIRECT READING

Before beginning a titration, make sure that the following conditions are met:

e Atleast one pump is properly insfalled.

*  Aburette is inserted in the pump and filled with titrant.

e The aspiration tube is inserted in the titrant bottle and primed. The dispensing tube is over the titration beaker.
o The tubes are installed on the peristaltic pump and filled with reagent.

*  The standard or sample has been carefully weighed/measured into the beaker.

o The electrode(s) and the temperature probe are submersed in the beaker.

*  The desired method is selected and the parameters are set to the optimal values.

6.1.1.  STARTING A TITRATION/DIRECT READING

To start a new analysis, press from the main screen.

When an analysis begins:

o The stirrer will tun on (if enabled).

o The pre-titration stir time starts, if enabled (see Titration Methods section).

o After the pre-titration stir time is complefe the pre-titration volume will be displayed, if enabled. (see Titration Methods
section).

o If Reagent Addition is enabled the quantity of reagent will be entered according to the parameters set in the method.

*  The fitrator will start the analysis and continue to deliver titrant until the end point is detected or the titration is terminated.

6.1.2.  SUSPENDING A TITRATION/DIRECT READING

...............

6.1.3. VIEWING THE TITRATION CURVE

During a titration, the potentiometric curve and the derivative curve (equivalence point only) can be displayed on the Titration

Graph screen by pressing | Yiev .

...............

The potentiometric curve and the derivative curve are scaled to fit simultaneously inside the display.

“won

When a titration end point is successfully detected, the volume is displayed on the graph and marked with an “x”.
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The contents of the graph as related to an end point type are as follows:
Equivalence End Point (pH): The pH readings and the selected derivative vs. volume of fitrant are displayed (see Figure 1).
Equivalence End Point (mV): The mV readings and the selected derivative vs. volume of titrant are displayed (see Figure 2).

Fixed End Point (pH):

The pH readings vs. volume of titrant are displayed (see Figure 3).

Fixed End Point (mV): The mV readings vs volume of fitrant are displayed (see Figure 4).
Graph of Titration Oata Graph of Titration Oata
pH—pH m—Fotential
£0r 300+
161 i zaol
3
1z1 fﬁg ze0d

404
zz04 B
u] 1 zon
] 1 ] 4 5 a 0.4 0.2 1.2 1.6 z
Ualume mlL Uolume mlL
Select Uiew Save as Select Uiew Save as
Trace | Escars Report Eitmap | Trace | Escars Report Bitmap |
Figure 1 Figure 2

Eraph of Titration Data

Graph of Titration Oata

rH—p mll— Potential
104 400+
2 240F
B 80+
4. zzod
Z. 1604
t " t : | 100 + + + + |
iu 1 2 ] 4 S i] 1.6 3.2 4.5 [ ]
Ualume mbL Ualume mlL
Uiew Save as Uiegw Save as
| Escape Report Bitmap | Escaps Report Bitmap
Figure 3 Figure 4

...............

Select{ - Changes the y-axis scale to either the mV (or pH) readings or the selected derivative values (of mV or pH). Available only

| Soveas - Allows you to save the graph as a bitmap file. Available only when the titration is finished.




6.2. STOPPING A TITRATION/DIRECT READING

The titration/analysis is terminated when one of the following condifions is met:

Analysis Completed: This is the only mode with valid final result values. The end point/stable reading was successfully
detected, the final results will be displayed.

Manually Terminated: The current fitration/analysis terminated by the user before the end point was detected.

Limits Exceeded: The maximum fitrant volume was delivered without reaching the end point. An error message is displayed on
the screen.

Critical Error: A crifical error occurred and the titration was stopped. These errors are typically related to the dosing system. An
error message is displayed on the screen.

Potential Out of Range: The measured values from the electrode are outside the potential range. An error message is
displayed on the screen.
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CHAPTER 7. pH MODE
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7210 DH RESOLUTION. ..o :
7.2.12. STIRRER CONFIGURATION
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...............

One Analog Board

Larkina Mode

Select the working mode.

Titrator

| FH | il | ISE

Switches to Titrator mode.

Switches fo pH mode.

Switches to mV mode.

s | Switches to ISE mode.

Two Analog Boards

Larkina Mode

Select the working mode.

Active Analoa Input: Analoas 1

B""D”aapld'5'92| PH 1 | mll 1 | ISE 1

Titrator

| Tirator | Switches to Titrator mode.

...............

| poaled G ori gndleg ¢ Switches the Analog Input for pH, mV and ISE mode.

pH1 fori eH2 | Swifches fo pH mode.

{mvrojori mvz | Swifches fo mV mode.

tise1 fori ise2 | Swifches to ISE mode.

______________________________




7.1. DISPLAY

Time and Date r10:04:04 May 24, 2018

Active analog board ———fAnaloa 1
| units
pk'vmue Es ].].E3 ////////////
. FPH
=R F Tl el T . . -
900, 900 rRpn—— Stirrer information
Status bar
Burette is not present | — Logging info
Temperature /
compensation
status \\\\\‘QTC Logaing at: 2s ml
26.2 °C File: pH_00019 92 .41 mVreading
Temperature G S H H
reading oﬁ??zﬁé ngr Calibr. S;;up Hode
|
Virtual option keys
pH Mode Option keys:
 Options | The General Options screen gives access to options that are not directly related to the measurement process (see
General Options section).
| Readng | Stores the current pH reading (see Manual Logging section).
or

_____ teg | Storts the interval log (see Automatic Logging section).
i i Enter the pH calibration screen (see pH Calibration section).
- sbup | Enter the pH setup screen, parameters are associated with pH measurements and calibration (see pH Setup secfion).
- Mode - Allow the user o switch between the available measurement modes: Titrator, pH, mV or ISE mode.
7.2. pH SETUP
To access pH Setup, press | (2% option key while in pH mode.

eH Setup

Select a menu option.

Buffer Entry Tupe:
First Cal Point:

Edit Custom Buffers
Edit Buffer Group
Calibration Reminder!
et Femlnder Ferilod.
Clear Calibration

pH GLF Data

Lagging Interwval:

Manual
Foint

FPeriodic

Ohid0Om:0Z=

Stability Criteria: Medium
pH Eezolution: . BEE
Stirrer Configuration: Stirrer 1
Stirring Speed: 1z00 EPH




7.2.1. BUFFER ENTRY TYPE

Option: Automatic, Semiautomatic or Manual

geH Setup

Select a meny optian.

F
Edit Custom Buffers
Edi+ Buffer Group
Calibration Reminder:
S5t Reminder Period:
Clear Calibration

FrH GLF Data

Automatic
Semiautomatic
Mapual |

Logging Interwval: Dizabled
Stabilitw Criteria: Medium
pH Eesolution: Fa BER
Stirrer Configuration: Diszabled
Belect | Ezcape | |

Automatic: The instrument automatically selects the pH calibration point as the closest buffer from the predefined buffer group (see
Edit Buffer Group section).

Semiautomatic: The instrument automatically selects the closest buffer from the available buffers (standard and custom buffers).

Manual: The calibration buffer must be manually selected by the user during calibration from the available buffer list (standard and
custom buffers).

7.2.2.  FIRST CALIBRATION POINT
Option: Point or Offset

rH Setup

Select a menu option.

Buffer Entry Twpe: Manual
irst Cal Folnt: T
Edit Custom Buffers

Edit Buffer Group
Calibration Reminder:
Set Reminder Period:
Clear Calibration

pH GLF Data

Logging Interwal: Oizabled
Stability Criteria: Medium
PH Resolution: Pt
Stirrer Configuration: Oizabled
Select | Ezcape | |

If Point is selected, the slope values adjacent to the calibration points will be reevaluated (normal calibration).
If Offset s selected the existing slope values will not be changed.




7.2.3. EDIT CUSTOM BUFFERS

If you wish to use buffers other than the standard ones, use the Edit Custom Buffers option to set the desired pH value, up to five pH
custom buffers can be set.

Note: Custom buffers are not temperature compensated, enter the value of the buffer at the calibration temperature.

Edit Custom Buffers

Fress <Edit* to edit selected buffer.

Fres=s <Remowve Buffer* to delete
the custom buffer.

[ |
Cust Cust Cust Cust Cust
L |

Use arrows kews to select the buffer.

REemowe
Buffer

Edit|::j] |[::=
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Edit Custom Buffers

Enter the custom buffer walue.

e |
Cust | Cust | Cust Cust Cust
L |

Low limit: -Z pH
High 1imit: Z0 pH

Delete
Digit
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7.24. EDIT BUFFER GROUP
Option: Up to five
Select up to five buffers from the available buffers (Hanna or Custom) to be used for automatic buffer recognition.

Within the buffer group, pH values must be af least 1.5 pH far apart.
If the buffer group already contains five pH buffers, at least one pH buffer has to be removed in order to add another buffer.

Edit Buffer Groupe

Available Buffers |

Hanna |Hanna Hanna Hanna| Hanna
Hanna |Hanna Hanna

Buffer Group

Hanna |Hanna Hanna Hanna| Hanna

| A ]

o Use the arrow keys to select the pH buffer to be included/removed in/from the buffer group.
o Press{ A fori Remove | to gdd/remove the selected pH buffer to/from buffer group.

Femoue Escarpe

o Pressi Escape {10 return to pH Setup menu.

...............

7.25. CALIBRATION REMINDER
Option: Daily, Periodic or Disabled

Calibration Reminder

Select a menu option.

Feriodic
ODiszabled

Daily:  The calibration reminder will appear daily at a specified time.
Periodic:  The calibration reminder will appear after the set time has elapsed since the last calibration.

Disabled: The calibration reminder will not appear.




7.2.6. SET REMINDER PERIOD
If Daily or Periodic option was selected for the calibration reminder, the reminder period must also be set.

For a daily reminder period, the time of day can be set.
For a periodic reminder period, the number of days, hours and minutes can be set.

Feriodic Calibration Feminder

Enter the time period that must be passed
since the last calibration, whereaf ter
the calibration reminder appears.

10 z D
days hour=s minutes

Freszs Hext to mowve to the next entrw.

Delete
Digit

Mext | of f

...............

................

..............................

.............

...............

7.2.7. (LEAR CALIBRATION

This option clears the existing pH calibration for the selected channel. If the calibration is cleared, the factory calibration will be used.
£fo return fo the previous screen without clearing the calibration.

Clear Calibration

Fress <Clear’ to clear all calibration
points.

Fress <Escapel to return without clearing
the calibration points.




7.2.8. pHGLP DATA
Displays the pH calibration data.

rH GLF Oata
Analog 1
Last Calibration: 10:43 Maw 24, zZ0O12
Offset: —-0.1 ml) Average Slopel 100,37

1.679pH (Hannal 3216.Zml ZG.3TC A
i0:10:320 May E4, 2018

4.010pH (Hannal 177.5ml ZG.3TC A
i0:0%9:11 May E4, 2012

Z.010pH (Hannal =0.&ml) ZE.ETC A
i0:02:40 May E4, 2012

10.010pH (Hannal =179.1ml - c g™ A
10:0%9:432 May E4, 2018

1Z.4530pH (Hannal -3Z3.6ml - c g™ A
101432045 May E4, Z01%

7.29. LOGGING INTERVAL

Option: 2 seconds to 8h 59 min 59 sec
Set the logging interval to be used for automatic logging.

Logging Interwal

Enter the data logging interwal.

U] u] Z
hours minutes seconds

Freszs Hext to moue to the next entry.

Accept | Ezcape %ﬁéﬁﬁ? Mesxt | Off
7.2.10. STABILITY CRITERIA
Option: Fast, Medium, Accurate
rH Seture
Select a menu option.
Buf fer Entry Type: Manual
First Cal Foint: Foint

Edit Custaom Buffers
Edit Buffer Group
Calibration Reminder:
Set Reminder Period: Faszt
Clear Calibration
prH GLF Data Accurate
Lagging Interwal:

=tablllity Lrlterlsa: 2 1 L
rH Resolution: W BHE
Stirrer Configuration: Dizabled
Felect | Ezcape | |
Select the signal stability criteria:
Fast: Quicker results with less accuracy

Medium:  Medium speed results with medium accuracy
Accurate: — Slower results with high accuracy




7.2.11. pH RESOLUTION

Option: One (X.X), Two (X.XX) or Three (X XXX) decimal places

gH Setup

Select a menu option.

S5et Reminder Period:
Clear Calibration
pH GLF Data
Logging Interwval:
Stability Criteria:
pH Eesalution!
Stirrer Configuration:

Buffer Entry Type: Manual
First Cal Point: Faoint
Edit Custom Buffers

Edit Buffer Group

Calibration Eeminder: Feriodic

Dizabled

7.2.12. STIRRER CONFIGURATION
Option: Stirrer 1, Stirrer 2 (if available) or Disabled

gH Setup

Select a menud option.

Buffer Entry Type:
First Cal Point:

Edit Custom Buffers
Edit Buffer Group
Calibration Eeminder:
S5et Reminder Period:

Manual
Faoint

Feriodic
10d:0Zk: 30m

Clear Calibration
FrH GLF Data
Logging Interwval:
Stability Criteria:
pH Eesolution:
Stirrer Lontilguratiaon.

bDiszabled
SElrret
5t

irrer E

7.2.13. STIRRING SPEED
Option: 200 to 2500 RPM

Stirrina Speed

Enter the speed of the stirrer within
below ranae.

IS RPN

The range is from 200 to 2500 RPH.

Delete
Digit

| Escape




7.3. pH CALIBRATION

Calibrate the instrument often, especially if high accuracy is required.

The instrument should be recalibrated:

*  Whenever the pH electrode is replaced.

* At least once a week.

o After testing aggressive chemicals.

e When “No pH Calibration” or “pH Calibration Expired” message appears on the display.

gH Calibration

T 7.004 ..

ATC mb
26.3 °C 7.010 0.3

Calibrated Buffers

Hanna Hanna Hanna Hanna Hanna

Lazt Calibration: 10:13 Maw zZ4, z0Oi18

Fre=ss <Clear Cal* to clear old calibr.

Clear Frewvious

Escape Buffer

; Mext
Edit | Buffer

PREPARATION
Pour small quantities of the buffer solutions info clean beakers. If possible, use plastic beakers to minimize any EMC interferences.

For accurate calibration and to minimize cross-contamination, use two beakers for each buffer solution: one for rinsing the electrode
and one for calibration. If you are measuring in the acidic range, use pH 7.01 or 6.86 as the first buffer and pH 4.01/3.00 or 1.68
as the second buffer. If you are measuring in the alkaline range, use pH 7.01 or 6.86 as the first buffer and pH 10.01/9.18 or
12.45 as the second buffer.

For extended range measurements (acidic and alkaline), perform a five-point calibration by selecting five buffers across the entire pH
range.

CALIBRATION PROCEDURE

During calibration, the user has a choice of 8 standard buffers: (pH 1.68, 3.00, 4.01, 6.86, 7.01, 9.18, 10.01, 12.45) and up to 5
custom buffers.

For accurate measurements it is recommended to perform a five-point calibration. However, at least a two-point calibration is
suggested. For pH titrations, the selected buffers should bracket your end point (e.g.: if your end point value is at 8.5, use 7.01 or
6.86 and 9.18 or 10.01 for calibration).

To begin calibration:

Note: It is very important to clear calibration history when a new electrode is used.
* Immerse the pH electrode and the temperature probe approximately 4 cm (1.5”) into a buffer solution and sir gently.
o If necessary, select the pH calibration buffer value with | st ior f P |

.............

e Once the reading has stabilized press E—Accept 1o update the calibration. The calibration buffer will be added to the Calibrated
Buffers section.

* Rinse the pH electrode and the temperature probe, then immerse them info the next buffer solution and follow the above

...............




Nofes:

o The new calibration points will replace old ones if the difference between them is + 0.2 pH.

*  Buffers used in older calibrations will not have a solid backgroond.

* I calibrating with a standard buffer in MTC mode, the pH value and temperature can be modified by pressing} st . The

............................

\

Manual Edit

Edit pH buffer and manual temperature.

Buffer: HEMANEDE -H

Temperature: £5.0 *C

Low limit: &.990 pH
High 1imit: 2.030 pH

Fress Mext to mowe to the next entry.

Oelete
Digit

...............

* If the Automatic Buffer entry type was selected for the calibration procedure, the fitrator will automatically select the closest
buffer to the measured pH value from the buffer group.

* I the Semiautomatic Buffer entry type was selected use the | Previeus +ori 2t i fo select the buffer. Only buffers in the
buffer group will be displayed.

CALIBRATION MESSAGES:

* Wrong Buffer. Please check the buffer: This message appears when the difference between the pH reading and the value of

the selected calibration buffer is significant. If the message is displayed, check if you have selected the appropriate calibration
buffer.

* Wrong buffer temperature: This message appears if the buffer temperature is out of the defined temperature range.

* Clean the electrode or check the buffer. Press | Accest  to update calibration: This message alerts the user that some dirt

or deposits could be on the electrode, or the buffer is confaminated.

* Slope too low. Please check the buffer: This message appears if the current slope is under 80% of the default slope.
Recalibrate the instrument using fresh buffers.

...............

condition.



74. LOGGING

Data logging is available in pH mode. It can be logging on demand (Manual Logging) or automatically (Interval Logging) at
predefined time infervals.

To customize the logging report:
o Press to display the Data Parameters screen.

...............

Setup pHAmU-ISE Report

Select fields to be =zawved in the report.

Zesult SR
Fotential
Temperature and Units
Oate and Time
Calibration Data
Sample MHame

Company MHame

Operator Mame
Electrode MHame

Field 1

Field Z

Field 3

Sof tware Wersions
Serial Mumbers

X ¥ xEd

Save
Report

* Usethe @ and @ keys to highlight the data field that you want to show/hide in the pH/mV/ISE report and then press

Escape

...............

...............

7.4.1. INTERVAL LOGGING

The logging interval is set in the pH setup screen.

...............







CHAPTER 8. mV MODE

BLIL DISPLAY .....rrrrrrrreeeesesseemasssssmmmmmsssssesessesessssssssssssssssssssssssssnsassssssesssssseseesssssssssssssssassssmmmmssnssssssssssssssssssssssssssssesees -
B2 MV SETUP.......orrerreeeeeeeeeesemmssmssssseseeeeeeessssssssssssssssssssssssssssssnsessssssssssssesssssssssssssssssssssssnsssssssssssssssssssssssssssssssesseneed :
8.2.1. CLEAR RELATIVE MV OFFSET.....coooooeeeeeeee e eeiisisssssessseeeesessesssssssssssssssseseeee s sssssssssssssssesssssses e -
8.2.2. LOGBING INTERVAL......oeeeeeooeereeeeeeseeeseeeeesssseeereessessssee s sssssssssssesssssssssse s ssssss s sssssssssssesssssssssssessssnseees -
8.2.3. STABILITY CRITERIA oottt sssessssee s sssssss st -
8.2.4. STIRRER CONFIGURATION .......covveveeeeeeeeeeereseeeeeeceeesesesssssessseeee s sessssssssssssssssssessees s ssssssssssssssssssssssses e
B.2.5. STIRRING SPEED ...oovvee it eesesssssssssesseee s
8.3. RELATIVE mV CALIBRATION

BLAL LOGGING............ooooeeeeeeeeemmmmemasnsessseeeeeceeces s eessssssssssssssssssssssssass s sssssssssssssssssssssssssss s ssssssssssssssssssees -
B4 1L INTERVAL LOGBING........ooeoooeeceeeeeeeeeeeiinsseseeeiessseessesessssssesssssssssssseesssssssssssessessessssssssssssssssssesssssseens :

B.4.2. MANUAL LOGBING .......oooeorceeeeeitssosseere s sesessesssssssssesesese s sessssssssssssss s -







One Analog Board

Larkina Mode

Select the working mode.

| FH | ml) | ISE

Titrator

{ Tirator | Switches fo Titrator mode.

...............

e Switches o pH mode.
’“V Switches to mV mode.
{ise 1 Switches fo ISE mode.

Two Analog Boards

Llorkina Mode

Select the working mode.

Actiwve Analoa Input: Analog 1

Iitrator| o g%

Analog | eH 1 | T | IZE 1

Switches to Titrator mode.
Switches the Analog Input for pH, mV and ISE mode.
Switches to pH mode.

Switches to mV mode.

L iseq jor{ sz | Switches o ISE mode.




8.1. DISPLAY

The mV screen is shown below.

10121821 May 24, zZ018
Analoa 1
EE. Ea il
Stirrer
00 200 REPH
ATLC
26.3 °C
beneral Start ml) Rel | ml) | Mode
Options Loa Calibr. Setup
mV Mode Option Keys:
| Seneral § The General Options screen gives access fo options that are not directly related to the measurement process (see
General Options section).
Rf:!.ig Stores the curent mV reading (see Manual Logging section).
or
?‘:; Starts the mV interval log (see Automatic Logging section).
"é\é.ff' Enter the mV calibration screen (see pH Calibration section).
S“e’t‘u’p Enter the mV setup screen, parameters are associated with pH measurements and calibration (see pH Sefup section).
| wode | Allow the user o switch befween the available measurement modes: Titrator, pH, mV or ISE mode.
8.2. mVSETUP

ml Setup

Select a menu option.

LClear Relative mll
Logging Interwval:

Oh:00m:0Z=

Stability Criteria:
Stirrer Configuration:
Stirring Speed:

Sti
1z

Faszt
rrer 1
00 REFH




8.2.1. CLEAR RELATIVE mV OFFSET

.............................

...............................

Clear Relative mll 0ffset

Fress Clear to clear the relative ml
offzet.

Fress Escape to return without cClearing
the relative ml) offset.

8.2.2. LOGGING INTERVAL
Option: 2 seconds to 8h 59min 59sec

Logging Interwal

Enter the data logging interwval.

L] 0 z

haurs minutes seconds

Fress Mext to mowve to the next entry.

Delete
Digit

| Escape Mext | off

8.2.3. STABILITY CRITERIA

Option: Fast, Medium or Accurate:

mk! Setup

Select a mend option.

Clear Relative mU Offset
Logging Interwal:
Stabllilty Li-lterla.
Stirrer Configuration:
Stirring Speed:

Oh:00m:0Es

FENR
Medium
AccuUrate

Fast: Quicker results with less accuracy
Medium:  Medium speed results with medium accuracy
Accurate: — Slower results with high accuracy




8.2.4. STIRRER CONFIGURATION
Option: Stirrer 1, Stirrer 2 (if available) or Disabled

mb) Setup

Select a menu option.

Clear Relative ml Offset
Lagging Interwvall Ok:00m:0Z=
Stability Criteria: Faszt
Stirter Lontlguratlon: Stitrer
Stirring Speed:

Dizabled

Stirrer 2

8.2.5. STIRRING SPEED
Option: 200 o 2500 RPM

Stirrina Speed

Enter the speed of the stirrer within
below ranae.

IS RN

The range is from 200 to 2500 RFPH.

Delete
Digit

| Escape

8.3. RELATIVE mV CALIBRATION

Felatiuve ml)

Analog 1

Set the walue for the relative ml offset.

Absolute mll: Z.7  ml

Stlrret
11001100 RPH
Felative ml: NN )

Low limit: —1392.3 mU
High limit: Z002.7 ml
Oelete

ACCER® | Ezcape Digit |




8.4. LOGGING

Data logging is available in mV mode. It can be logging on demand (Manual Logging) or automatically (Interval Logging) at
predefined time infervals.

To customize the logging report:

Press fo display the Data Parameters screen.

..............
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Setup pHoml)-ISE Report

Select fields to be sawved in the report.

FEesult and Units
Fotential

Temperature and Units
ODate and Time
Calibration Data

FE XXX

Company MHame
Operator MHame
Electrode Hame
Field 1

Field Z

Field 3

Sof tware Uersions
Serial MHumbers

seisse | Escape | p320%, | Pze | Pag:
o Usethe @ and @ keys to highlight the data field that you want to show/hide in the pH/mV/ISE report and then press
[ sect_ | 1o qtivate/deactivate it
o Each field marked by “*”is an active field selected for the report.

o Pressi ove, itosave the customized report.

................

8.4.1. INTERVAL LOGGING

The logging interval is set in the mV Setup screen.

................

The logging interval and name of logging file will be displayed on the measure screen.

To stop the automatic logging, press{ St ! again.

8.4.2. MANUAL LOGGING

................







CHAPTER 9. ISE MODE
.U DISPLAY ... eeieeessssess s :
2L ISE SETUP.....ooooee it essssesssssssss s :
9.2.1. CALIBRATION GROUP ......ccorereeiii e eeeiissssssseseseee e sesssssssssssssss s -
9.2.2. TEMPERATURE COMPENSATION
9.2.3. ISOPOTENTIAL POINT ..ot ereeeeessseeesseseesssseesssesesssssssssssssssssseesssssssssssesssssesssssessssssssssesssssseens

9.2.4. EDIT CUSTOM STANDARDS ......ccovrreveeeeeeemssmmmeseeereseeseeessesesssssssesaessese s ssssssssssssssssssasessee s ssssssssssssssssnssssssessssesees

9.2.5. EDIT STANDARD GROUP........ccerrereeeeeeeetmimmeeeesereseeesesssssssesseseee s sesssssssssssssssssessee s ssssssssssssssss e -
9.2.6. CALIBRATION REMINDER.........covooeeeeeeeeeeeeenesseeeceeeeeieiesssssesssssesesessesssssssssssssssssessees s sssssssssssssssesasessse e :
9.2.7. SET REMINDER PERIOD.........ocrreeeeeeseerreeeiissseeereeeiesssseeesssesessssseessssssssssseesssssssssssesssssesssssssssssssssssssnesssssseees :
9.2.8. CLEAR CALIBRATION....ooooeeeoeeerreeeeetseee s eeesesssssesesssesssssssessssssssssseesssssssssssessssssssssssssssssssssssasesssssseees

929 ISE GLP DATA ..o

9210, ELECTRODE TYPE ..ooovoo st ssseessssssssessss s sssssssssssssss s

9.2.11. CONCENTRATION UNIT....cceeieeeeeeeemssemsesseeese s seeeesesssssssssesassseee e sssssssssssssssssssese s sssssessssssssssesse e :
9.2.12. LOGBING INTERVAL.......ocovoeerreeeeesieeeceeeeessseeeseesiesssse e ssessssss s sssssssssse s sssssssssessssssssssssessssssssssssssssssssenns :
9213, STABILITY CRITERTA oottt ssesesssssssssssssssss s sssss s sssssss s ssnsenes -
9.2. 14 ISE SIGNIFICANT DIGITS ... reeeeeessssssmeseeereeessesesssssssessseee e sessssssssssssssssssessees s sssssssssssssssssesses e :
9.2.15. STIRRER CONFIGURATION .......oooveeeeeeeeeeerenseeeerenseceeeesessssseseseeee s sessssssssssssssssss e sssssssssssssssssssessses s :
9.2.76. STIRRING SPEED ......ooooeise s eeessssssssses s :
9.3 ISE CALIBRATION ... eeeeeeeisssssssesseseee s ssssssssssssssss s :
9 LOGGING.......ooooeeee et seest s :
QAT INTERVAL LOGBING.......oeoeooveoeveeeee s eeeiessseesesesesssseessssssssssee s sssssssssessssssssssssssssssssssssesssssseens :
942 MANUAL LOGBING ......ooooeeeieensssese e sesesessssssesseseseee s :







................

One Analog Board

Larkina Mode

Select the working mode.

Titrator

| FH | il | ISE

Switches to Titrator mode.
Switches to pH mode.
Switches to mV mode.
Switches o ISE mode.

Two Analog Boards

Lorkina Mode

Select the working mode.

Active Analoa Input: Analog 1

Titrator

B""D”aarld'='92| eH 1 | mll 1 | ISE 1

jmmm—————— \

| Titrator Switches to Titrator mode.

...............

[ fnalos™t o {Anaios™ Syitches the Analog Input for pH, mV and ISE mode.

................................

..............................

pH1 { or | eH2 | Swifches to pH mode.

..............................

mvi §oor i mvz i Swifches fo mV mode.

se1 i oor | oisez | Swifches fo ISE mode.

_______________




9.1. DISPLAY

The ISE screen is shown below.

10:56:31 May E4, Z013
Analoa 1
64.6..
Stlrrer
11001100 EFH
ISE: Silwer

ATC mll
6.1 °C 18727
General Start ISE ISE Mode
Options Log Calibr. Setup

i The General Options screen gives access to options that are not directly related to the measurement process (see
General Options section).

| romeq | Stores the current concentration reading (see Manual Logging section).

© Starts the ISE interval log (see Inferval Logging section).
Enter the ISE calibration screen (see ISE Calibration section).

Enter the ISE setup screen. Parameters are associated with ISE measurements and calibration.

i Allows the user fo switch between the available measurement modes: Titrator, pH, mV and ISE mode.

9.2. ISESETUP

I5E Setupe

Select a menu option.

alibration Lroup: H Standards
Temperature Compensation: Oizabled
Isopotential Point: Hone

Edit Custaom Standards:

Edit Standards Group!

Calibration Reminder: Diszabled
Set Reminder Period: Oizabled
Clear Calibration

ISE GLP Data

Electrode Twpe: Siluver
Concentration Unit: =1=011
Logging Interwvall Okhi00Om:0Zs
Stability Criteria:l Medium




9.2.1. CALIBRATION GROUP
Option: All Standards or Standards Group

ISE Setur

Select a menu option.

Lalilbration broupg.
Temperature Compensat
Isopotential Point:
Edit Custom Standards
Edit Standards Group:

Standards Graup

Calibration Reminder: ODisabled
S5t Reminder Period: ODi=zabled
Clear Calibration

ISE GLF Data

Electrode Type: Silver
Concentration Unit: PEM
Lagging Interwval: Ok:00m:0Z=
Stability Criteria: Medium

Selgck | Escare | |

All Standards: ~ The set of available standards includes the Standard solutions and Custom solutions.
Standards Group: The set of available standards includes only the standards selected by the user.

9.2.2. TEMPERATURE COMPENSATION
Option: Enabled or Disabled

I5E Setue

Select a menu option.

Calibration Group! All Standards
cnperature Lompensation. CT
Isopotential Point:
Edit Custom S5tandards:
Edit Standards Group:
Calibration Reminder: .
5t REeminder Period: ODisabled
Clear Calibration

ISE GLP Data

Electrode Type: Silver
Concentration Unit: PEM
Logging Interwval: Okh:00m:0Z=
Stability Criteria: Medium
Seleck | Ezcarpe | |

Note: If you enabled Temperature Compensation, then the isopotential point must be set.




9.2.3. ISOPOTENTIAL POINT (TEMPERATURE COMPENSATION)

Option: 1.00 E2to 1.00 E*3ppm

This option allows the user to set an isopotential point for the selected electrode when temperature compensation is enabled. The
isopotential point is edited in ppm units only. The isopotential point will vary for different electrodes, if measurements are going to be
made at several femperatures, the value should be entered if it is known.

I=opotential Foint

Enter the walue for isopotential point.

[ e

Low limit: 1.00E-Z ppm

High limit: 1.00E+5 ppm

Delete
Digit

| Escape Exponent

9.24. EDIT CUSTOM STANDARDS
Option: Up to five

Edit Custom Standards

Fress <Edit* to edit selected =tandard.

Freszs <RFemowe Standard? to delete
the custom standard.

o o e o

U=se arrows kews to select the =tandard.

Remoue
Standard

o Usethe @ and {> keys to select the standard.

o Pressi Somove ito delete the standard.

................

Edit | <] | [=

. Press{ eat | to edit the selected custom standard; use the numeric keys to edit the standard.




9.2.5. EDIT STANDARD GROUP
Option: Up fo 5 standards

o Use the arrow keys to select the standard to be included/removed in/from the standard group.

o Pressi A« ioriRremove ! to qdd/remove the selected standard to/from standard group.

..............

e Press| esoave | fo refum fo ISE Setup menu.

Edit Standards Group

Available Standards

ﬁﬁﬁﬁﬁ
e e

Standards Group

ﬁwwww

> [ A |

Remoue

Escape

9.2.6. CALIBRATION REMINDER
Option: Daily, Periodic or Disabled

Calibration Reminder

Select a menu option.

vsiie |
Feriodic
ODizabled

Daily: The calibration reminder will appear daily at specified time.

Periodic:  The calibration reminder will appear after the set time has elapsed since the last calibration.
Disable:  The calibration reminder will not appear.

9.2.7. SET REMINDER PERIOD

If Daily or Periodic option was selected for the calibration reminder, the reminder period must also be set.
For a daily reminder period the time of day can be set.
For a periodic reminder period the number of days, hours and minutes can be set.




Feriodic Calibration Feminder

Enter the time period that must be passed
since the last calibration, whereaf ter
the calibration reminder appears.

id E =D
days hour=s minutes

Fress Hext to mowe to the next entry.

Delete
Digit

Mext | off

...............

...............

...............

9.2.8. (CLEAR CALIBRATION

This option clears the existing ISE calibration. If the calibration is cleared, a new calibration must be done in order fo take
measurements.

Clear Calibration

Fress <Clear’ to clear all calibration
points.

Fress <Escape’ to return without clearing
the calibration points.




9.2.9. ISE GLP DATA
Displays the ISE calibration data

ISE GLP Dats

Analog 1
Last Calibration: 13142 Maw z4, zO1E
S5lope: 100.8x ISE: Silver

Isopotential Point: E0.0 ppm
1.00E-1 ppm, O.dlml E8.1°C A
13:39:43 May 24, Z018

1.00 ppm, T9.3ml Z8.1°C A
13:40:39 May 24, 2013

Z.00 ppm, P Eml Z28.1°C A
13:741:25 May 24, 2018

10.0 ppm, 1EZ0.0mU Z28.1°C A
13:41:45 May 24, 2013

100 ppm, 121.0mU Z8.2°C A
13742017 May 24, 2018

9.2.10. ELECTRODE TYPE

Option: Ammonia, Bromide, Cadmium, Calcium, Carbon Dioxide, Chloride, Cupric, Cyanide, Fluoride, lodide, Lead,
Nitrate, Potassium, Silver, Sodium, Sulfate, Sulfide or five custom electrodes

Electrode Twvee

Select a menu option.

Ammonia

Carbon Dioxide
Chloride
Cupric

Cwanide
Fluoride
Iodide

Lead

MHitrate
FPotas=sium
Silver

Fage | Faaes

Hiew | Up Down

For Standard ISE:

...............

screen.

Ton Constants

Uiew Ion constants.

Hame: Silver
Molar Weight: 107.868 gsmol
Electric Charae .~ Slope: 1 »~ 59.16

Escape




For Custom ISE:

...............

o Pressi view itoedit the lon constants for the selected custom ISE.

................

Ion Constants
Select a menu option.

B LS fom]
Hular Weighti 10.000 g-smol
Electric Charge ~ S5lope: -1 -~ -39.1&

Select | Ezcape | |

..............

..............

..........................................

electric charge is none, manually set the slope by pressing ____fﬂl_t ______ | Press | Accert | 10 save the value or press | Escave | fo
return fo the previous screen.

9.2.11. CONCENTRATION UNIT
Options: ppt (g/L), ppm (mg/L), ppb (ug/L), mg/mL, M (mol/L), mmol/L, %w/v or user defined

I5E Setupe

Select a menu option.

Calibration Group: All Standards
Temperature Compensation: Dizabled
Isopotential Point: Hone
Edit Custaom Standards:

Edit Standards Group!

Calibration Reminder: PRt

Set Reminder Period: a.-L

Clear Calibration I
ISE GLP Data gL
Electrode Twpe:

Logging Interwvall Oki00m: DZs
Stability Criteria:l Medium




9.2.12. LOGGING INTERVAL
Option: 2 seconds to 8h 59 min 59 sec

Logging Interwal

Enter the data loggoing interwval.

|| u] Z
hours minutes seconds

Fress Hext to mowe to the next entry.

Accept | Ezcape %ﬁgﬁﬁf | Mesxt | Off
9.2.13. STABILITY CRITERIA
Option: Fast, Medium, Accurate
I5E Setur

Select a menu option.

Calibration Group! All Standards
Temperature Compensation: Enabled
Isopotential Point: z0.0 ppm
Edit Custom Standards:

Edit Standards Group!

Calibration Reminder: ODisabled
Set Reminder Period: Disabled
Clear Calibration

ISE GLFP Data Fast
Electrode Type:

Concentration Unit: Accurate
Logging Interwval:
S tabllilty Lirlterla.

Fast: Quicker results with less accuracy
Medium:  Medium speed results with medium accuracy
Accurate:  Slower results with high accuracy

9.2.14. ISE SIGNIFICANT DIGITS
Option: One (X), Two (XX) or Three (XXX).

ISE Setue

Select a menu option.

Temperature Compensation: Enabled
Isopotential Point: Z0.0 pem
Edit Custom Standards:
Edit Standards Group!
Calibration Reminder: Dizabled
S5t Reminder Period: ODisabled

Clear Calibration
ISE GLP Data

Electrode Type: i

Concentration Unit: W

Logging Interwval: Ok O e
ility Criteria:

Stab

Slanltilicant Ligltsl




9.2.15. STIRRER CONFIGURATION
Option: Stirrer 1, Stirrer 2 (if available) or Disabled

ISE Setur

Select a menu option.

Isopotential Point: Z0.0 ppm
Edit Custom Standards:

Edit Standards Group!

Calibration Reminder: Dizabled
Set Reminder Period: Dizabled
Clear Calibration
ISE GLP Data
Electrode Tywpe:
Concentration Unit: ODiszabled
Logging Interwval: Stirrer 1M
S5tability Criteria: Stlrrer z
ISE S1gh1F1caht D191t5:

9.2.16. STIRRING SPEED
Option: 200 o 2500 RPM

Stirring Speed

Enter the speed of the stirrer within
below range.

3= R F

The range is from Z0O0 to Z500 RPH.

Oelete
Digit

Accept | Escape

9.3. ISE CALIBRATION
It is recommended to calibrate the instruments frequently if high accuracy is required. The instrument should also be recalibrated
whenever the “Calibrate Electrode” message appears on the LCD.

Due to electrode conditioning time, the electrode must be immersed for several seconds to stabilize. The user will be guided step by
step during calibration with easy-to-follow messages on the display. This will make the calibration a simple and error-free procedure.

PREPARATION:
Pour small quantities of the standard solution info clean beakers. If possible, use plastic beakers to minimize any EMC interferences.

For accurate calibration and to minimize cross-contamination, use two beakers for each standard solution: one for rinsing the
electrode and one for calibration.

Note: For accurate measurements, add the appropriate ISA (lonic Strength Adjustment) to the calibration standards.
CALIBRATION PROCEDURE:

Before calibrating, make sure that the electrode type and concentration unit has been selected in ISE Setup.

Up to a five points calibration is possible using any combination of five standard solutions and five custom solutions.

The ISE calibration and measurement can be performed with or without temperature compensation. If the temperature compensation
option is enabled, the isopotential point of the electrode must be set in ISE Setup.



. Press C'j.'f,r { from the main screen. IfThe instrument was calibrated before and the calibration was not cleared, the old

* Immerse the ISE and the temperature probe approximately 2 cm info the standard with the lowest concentration.
ISE Ealihratiun

e 9.99..
FRin

ISE: Silwver

ATC s
74.8 °C 1.00 0.0

Calibrated Standardsl

Last Calibration: 10:40 Jul 032, zOoils

FPres=s {Accept> to update calibration.

frcept | Escaee | Ediv | g URRT L IERENASNE
«  Select the standard concentration with | s | or [ Frovious |
. When the reading hos stabilized, press | Accert | to update the calibration. The calibration point value will be added fo the

Select| St;“ne;;,d  and repeat the procedure with all of the available standards.

. Press escape | 10 exif the calibration.

9.4. LOGGING

Data logging is available in ISE mode. It can be logging on demand (Manual Logging) or automatically (Interval Logging) at
predefined time infervals.

To customize the logging report:

o Press fo display the Data Parameters screen.

..............

Setup pHAm-ISE Report

Select fields to be sawved in the report.

FEesult and Units
Fotential

Temperature and Units
ODate and Time
Calibration Data

FEE XX

Caompany MHame
Operator MHame
Electrode Hame
Field 1

Field 2

Field 3

Sof tware Uersions
S5erial Mumbers

Save Fage Fage
Report Up Oown

o Usethe @ and @ keys to highlight the data field that you want to show/hide in the pH/mV/ISE report and then press

..............

[ seiect | o activate/deactivate if.

o Each field marked by “*is an active field selected for the report.

o Pressi o, 110 save the customized report.




9.4.1. INTERVAL LOGGING

The logging interval is set in the ISE Setup screen.

................

...............

................



CHAPTER 10. AUXILIARY FUNCTIONS
TOT BURETTE. ..o eeeessssssssseee s
TOT 1L PRIME BURETTE ..o ssesesssssssssssssseee s
TOTLZL RINSETIP e sessssssss s
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10.1. BURETTE

..............

................

..............

Burette

Select a menuy option.

=
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(o)
.
o
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v

‘ime B
Finse Tip
Marual Dispense
Furge Burette

The current pump iz: Pump 1
Burette is not present.

Choose |Ferist.l|Perist.Z
feleck Escape Fump On On

...............

................

Fump Setting

Select the current pump.

| =
Fump 2

Select Ezscare

10.1.1.  PRIME BURETTE

Option: Upto 5

The Prime Burette option is used to fill the burette with titrant or reagent before starting a titration. The priming process consists of
several cycles of filling and emptying the burette with titrant.

Two rinse cycles of burette are shown in the figure below. The dispensing tube is connected on the right side and the aspiration tube
on the left side.
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Note: Before starting this operation, the aspiration tube must be inserted in the titrant bottle. A waste container should be placed
under the dispensing tip to collect the waste solution.

We recommend at least three rinses to assure that the air bubbles are completely removed.

Total Burette Rinses

Enter the total number of burette rinses.

A minimum of three rinses is recommended.

Delete
Digit

| Ezcape

10.1.2. RINSETIP

A 2 mL dose of titrant will be dispensed from the burette when this operation is selected, this will eliminate any air in the dispensing fip.

10.1.3. MANUAL DISPENSE

..............



Marnual WUaolume Dispense

Enter the amount of wolume to be
dispensed.

[ 1. 000 e

Current burette wolume is 25 mb.

Oelete
Digit

| Escape

Use the numeric keypad to enter the volume to be dispensed.
The manual dispense volume must be between the limits shown below:
0.001t04.750 mL fora 5ml burette
0.001109.500 mL fora 10 mlL burette
0.0051023.750 mL fora 25ml burette
0.00510 47.500 mL fora 50 mL burette

10.1.4.  PURGE BURETTE

This option allows the burette to be emptied before cleaning and/or storing the burette. The burette is flushed twice.
Note: Before starting this operation, remove the aspiration tube from the fitrant bottle.

The figures below show the steps in a purge burette operation.
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10.1.5.  PERISTALTIC PUMP

Burette

Select a menu option.

()
—
o
[—
W
—
-
(&
=
=
—
><
-
<<

‘lme BUrette

Rinse Tip
Manual Dispense
Furgae Burette

The current pump iz: Pump 1
Current burette wolume is Z3 mlL.

Select Ezcape

Choose |Periszt.l1|FPerist.Z2
FPump 0fF On

Note: If the peristaltic pump is not turned off, it will turn off automatically affer 10 minutes.

10.2. STIRRER

The stirrer can be turned on and off by pressing .
During the titration process, the stirring speed can be manually adjusted using the @ and @ keys.

10.3. RESULTS
From the Data Parameters screen, you can access the following options:

Oata Farameters

Select a menu option.

Zeulew Last Analusis REeport
Rewview Available Reports
GLF Data

Meter Information

Setup pHsmUAISE Report
Setup Titration Report




10.3.1. REVIEW LAST ANALYSIS REPORT

Feuiew Fesult

e M ISEQODZ0,.RPT

HIZ?ZZ - ISE Report

Method Hame: pH-ml-ISE logging
Time & Date: 14:141 HMaw 24, zZ0O18
Logging ID ISEOQOQOZO

Calibration Data
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wv

Standard FPotential Efficiency Temp.
Time and Date

1.00E-1ppm 0. 1wl 99, 4 Z8.1°C A
13:39 May 24, 2018
1.00ppm 9. Sml 100, 5 E8.1°C A
13:40 May 24, Z018
Uiew Frint Fage Fage
Graph Ezcape Report Up Oaown

The information seen in the report is based on the selections made in the Setup Titration Report and Setup ISE/pH/mV Report
screen.

The following option keys are available:

c‘;’rﬁ;”h Review the graph.

" Print

| e, 4 Print the fitration report.

“Page }{ Page

oge 11 Fase 1 Keys can be used to scroll through the pages.

..............

................

Auailable Reports
Highlight a report and press Wiew Report
to see the detailed data.

-t 24 . 201

E logging Ih:pH_OO0O1%
rH Eeport 10:03 Maw z4, zO1g
1.0M HaOH Titr. Conc. IO:Ti_Qoo0lis
Titration Report 09:03 Maw Z3, zZO18
pHsmll~ISE logoing IDO:ml_Qoolz
mll Report 09:0z Maw 23, zOl1s
pHsmll<ISE logging IO:ml_0O0015
mll Report 09:0z2 Maw 23, zZ0O1%
pHsmll~-ISE logging ID:pH_OO00O15
rH REeport 09:01 Maw z3, zOl1s
pHsmll<ISE logging I0O:pH_OO0O14
FrH Report 09:01 Maw Z3., zZ0O1%
Uiew Uiew Frint Oelete
Graph EStape Report Feport Feport

The report contains only the information selected in the Setup Titration Report and Setup pH/mV/ISE Report screens during
report configuration.




The following option keys are available:

| e 1 Review the selected graph.

...............

| roc: | Review the selected report.

................

| report | Print the selected report.

...............

| Reeoa | Delete the selected report.

{ Escape | Retum to the previous screen.

10.3.3. GLP DATA
Option: Up to 20 characters

GLF Dats

Select a menu option.

Sample MName.
Coampany MHame:
Operator Hame!
Electrode MHame:
Field 1:
Field Z:
Field 3:

Sample Name:  Allows the sample name to be recorded in each report. The sample name will increase by one, with each new
fitration or logging report, if the last character is a number.

Company Name: Allows the company name to be recorded in each report.
Operator Name: Allows the operator name to be recorded in each report.
Electrode Name: Allows the electrode name to be recorded in each report.
Fields 1,2,3:  Allows any additional information to be recorded in each report.

The fields must be selected from Setup Titration Report screen (see Setup Titration Report section) in order to be displayed in the
fitration report.




10.3.4. METER INFORMATION

Displays titrator configuration data.

Meter Information

SERIAL HUMEBER 932 Titrator
Titrator Serial Humber: 12133404 404
Analog Boardl Serial MHumber: a0lzd420z202
Analog BoardZ S5erial MHumber: F00o0aaoooo

Pump 1 5S5erial MHumber: A0094513513

Stirrer 1 Serial Humber: AO00941703203
SOFTWARE VERSION

Titrator Software UVersion: wi, oo

Baze Board Sof tware WUersion! wi, 00

Fump 1 5of tware Uersion: wi, 00

Stirrer 1 Sof tware Uersion: wi, 00

Analog 1 Calibration Date: Mayw 2%, Z01%8
Ahalog £ Calibration Date: May 10, 2018

Frint | |

Titrator Serial Number: The serial number of the titrator base board.

Analog Board 1 (and/or 2) Serial Number: The serial number of the analog board.

Pump 1 (and/or 2) Serial Number: The serial number of the connected pump.

Titrator Software Version: The current software version installed on the fitrator.

Base Board Software Version: The current software version present on the base board of the fitrator.
Pump 1 (and/or 2) Software Version: The current software version for the pump.

Analog 1 (and/or 2) Calibration Date: Manufacturer calibration date of the analog board.

Note: If more than 1 year elapsed from the calibration date of the analog board 1 and/or 2, the message Analog 1 Calibration
Due and/or Analog 2 Calibration Due will appear on the main screen. The analog board(s) need to be recalibrated.
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10.3.5. SETUP pH/mV/ISE REPORT

Customize a unique report to record the pH, mV, and ISE measurements. An asterisk means that it will be included in the report.

Setup pHAml)-I5E Feport

Select fields to be saved in the report.

FEesult and Units
Fotential

Temperature and Units
Oate and Time
Calibration Data

FEEERE

Campany Hame
Operator Hame
Electrode Mame
Field 1

Field &

Field 3

Sof tware WUersions
Serial Mumbers

Save Fage Fage
Report Up Oown

mmmm—————

| Select

Adds the highlighted information fo the report.
Removes the highlighted information from the report.

Returns to the Data Parameter Screen. Report is not updated.

Update the report with the select items. Report previously saved will not be updated.
Scroll through the options.

10.3.6. SETUP TITRATION REPORT

Customize a unique report to record the fitration results. An asterisk means that it will be included in the titration report.

Setup Titration Feport

Select fields to be saved in the report.

2esUlt AN nlts
Titration Method
Initial and Final Readings
Analwte Size

End Foint Uolume

Titration Duration

ODate and Time

Titration Ended By

All Data Points

Method Parameters
Calibration Data

Sample Mame

Campany Hame

Operator Hame

FEE Y E N EE

Unselect

Escape Report Up Oown

Save | Fage | Fage

mmmm—————

| Select | Adds the highlighted information o the report.

Removes the highlighted information from the report.

Returns to the Data Parameter Screen. Report is not updated.

Update the report with the select items. Report previously saved will not be updated.

{ pae 1 Seroll through the options.



CHAPTER 11. MAINTENANCE, PERIPHERALS
11,1, BURETTE MAINTENANCE............coooooeeeeeeeemmmmseceseerereesssesesssssssssssessessssssssssssssssssssssaesessssssssssssssssssssnsssansssssssesees
T LT BURETTE ASSEMBLY ..o seessesssssssssssssee s ssssssssssssssses s
1112, CHANGING THE BURETTE .......ooo s esesisssssssssseseeee s ssssssssssssssssssesee s ssssssssssssaesse
11.1.3. DISASSEMBLING THE BURETTE ...t sesesssssessssssssssssessssssssssessesssssssssnanas
1114, ASSEMBLING THE BURETTE..........coreeeeeeieeeeceiinmcerreeiissoseeesressisssssesssessssssssesssssssssssssssssssssssessessssessssnnnas
1115, CLEANING THE BURETTE ...oovooeieiiinmsseeeeee s sessesesssssssssssseee s ssssssssssssssssss s sssssssssssssenanaes
11.1.6. BURETTE PREPARATION (FILLING WITH TITRANT)
T1.2 PERIPHERALS........cooooe it sssssssesssssssss s sssssssssssss s
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The 25-mL burette included with the fitrator exceeds the IS0 8655 standard for accurate delivery of liquids by a motor-driven piston
burette.

11.1.  BURETTE MAINTENANCE
11.1.1. BURETTE ASSEMBLY

The burette is delivered with a 25-mL syringe inside and with all of the accessories mounted (see Setup chapter). The burette
assembly consists of a rigid housing which holds the glass syringe, a 3-way valve and fitrant tubing.

11.1.2.  CHANGING THE BURETTE

Remove the burette from the pump assembly by sliding it forward and then slide the new burette into place.
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11.1.3.  DISASSEMBLING THE BURETTE

The aspiration and the dispensing tubes have fittings and tube protectors. The aspiration tube is mounted in the left side and the
dispensing tube is mounted in the right side of the burette.

To remove the dispensing tube and the aspiration tube follow these steps:

* Remove the blue tube protector (A) by sliding it off the clear titrant tubing.

* Remove the tube lock (B) from the burette holder.

e Turn the fitting (C) counter-clock wise to remove it from the burette holder.

o Slide the clear titrant tubing through the fitting.




11.1.4.  ASSEMBLING THE BURETTE

To attach the dispensing tube and the aspiration tube, follow these steps:

o Insert the flat-shaped end of the fitrant tubing into the valve outlet (A) and screw the fitting clock-wise to tighten. The highest of the 9 cuts
should be vertical in the final position.

* Bend the tube up into the vertical position to enter the highest cut of the fitting (C).
* Replace the tube lock fitfing (D).
* Replace the blue tube protector (E) by sliding it over the clear titrant tubing, the protector will sit in the tube lock fitfing.
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11.1.5. CLEANING THE BURETTE

To clean the burette, follow these steps:

o |fthe burette is filled with titrant, remove the aspiration tube from the titrant bottle and purge burette (see Auxiliary Functions
chapter).

* Insert the aspiration tube info cleaning solution, deionized water or titrant solvent.
*  Prime burette to fill the burette (use 2 rinses) (see Auxiliary Functions chapter).

*  During second cycle remove the aspiration tube from the cleaning solution, deionized water or solvent and allow the air to
replace the liquid in the burette. This will clean the aspiration tube.

If this simple cleaning procedure is not adequate, continue with these steps:

*  Remove the burette assembly from the pump.

*  Remove the dispensing and aspiration tubes. Clean them separately or insert new ones.

*  Remove the protective cap from the bottom of the burette assembly by using the burette removal tool.
*  Remove the syringe from the burette assembly by unscrewing it with your fingers.

e Extract the piston from the syringe.

*  (lean both the piston and the syringe with appropriate cleaning solution. Rinse with deionized water.
*  Remove the excess liquid.

Warning:  Avoid contacting the fitrant with bare hands.
Avoid spilling titrant.
(lean the external side of the syringe and piston to remove aggressive chemicals.
Do not touch the white PTFE part of the piston or internal walls of the burette with bare hands or greasy materials.




*  Reinsert the piston into the syringe.

o Reinsert the syringe by screwing it in the valve with your fingers.

e Reinsert the protective cap to the bottom of the burette assembly. Carefully position the cap into the burette.
e Slide the burette into the burette stand. Notice the position of the piston shaft to the pump couple.

*  Priming the burette three times with new fitrant is recommended.
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11.1.6.  BURETTE PREPARATION (TITRANT FILLING)

Before starfing a titration, the burette must be properly filled with titrant in order to obtain an accurate and repeatable result. To fill
the burette, follow the next steps and recommendations:

*  Ifnecessary, clean the burette and make sure it is empty.

e From the main screen press | Burete .

«  Highlight Prime Burette option and press | setect |

o Enfer the number of fimes the burette needs fo be rinsed (minimum three rinses are recommend allowing air bubbles to be
evacuated).

...............

o Press Accept |

...............

To avoid the presence of the air bubbles inside the burette, make sure to have a continuous liquid flow inside the burette. A little air
just above the liquid level at the first filling is normal. The next filling will evacuate all of the air; no air will be left in the valve.

Sometimes during this process, slight finger tapping on the tubes is helpful to remove any residual air bubbles from the tubes.
If air bubbles are sfill present:

*  Remove the aspiration tube from the titrant bottle.

* Repeat burette preparation procedure.

e |fthis is not successful, clean the burette again.
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11.2.  PERIPHERALS

Warning!  Connection/disconnection of POWER, PUMP ASSEMBLY, PRINTER, RS232 INTERFACE or AUTOSAMPLER must only
be done when Titrator and external devices are turned off,

11.2.1.  CONNECTING TO A PRINTER

A variety of parallel printers can be connected to the parallel port of the titrator using a DB25 cable.

Warning:  The titrator and the external printer must be both turned OFF before they are connected.

11.2.2. CONNECTING AN EXTERNAL PC KEYBOARD

This connection allows you to use an external PS/2 PC Keyboard in addition to the titrator’s keypad.




The correspondence between the titrator’s keypad and the United States 101-type external keyboard are:

External PC Keyboard (United States 101)

Titrator Keypad

Function Key F-1

Function Key F-2
Function Key F-3
Function Key F-4
Function Key F-5 Option Key 1 (from left to right
Function Key F-6 Option Key 2 (from left to right

Function Key F-7

Function Key F-8

Option Key 4 (from left to right

Function Key F-9

( )
( )
Option Key 3 (from left to right)
( )
( )

Option Key 5 (from left o right

Function Key F-10

Arrow Key: Up

Arrow Key: Down

Arrow Key: Left

Arrow Key: Right

Page Up

VA m

Page Down

Numeric Keys: 0 to 9

Enter

Alphanumeric Keys

Allow alphanumeric entries.
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11.2.3.  CONNECTING TO A COMPUTER
The titrator can be connected to a computer using a USB cable. HI900 PC application needs to be installed on the PC.
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Connect the cable fo the USB port on the rear panel of the titrator.

Connect the cable to the USB port on the PC.

Open the USB Communication screen on the titrator (see General Options chapter)
Launch the HI900 PC application and then select the appropriate USB Port on the PC.

USE Link with PC

Inactive

Speed 19EZ00

The HI900 PC application allows the transfer of methods and reports between the titrator and PC.
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12.1. START UP

Once the instrument is assembled and installed, follow the steps below to start the titrator and access the autosampler.
o (onnect the titrator to a power outlet with the supplied power adapter.

e (Connect the autosampler fo the titrator using the HI920-933 communication cable.

e Turn on the autosampler then the titrator with the power switches located on the back of each instrument.

o Wait until the titrator finishes the initialization process.

e When prompted, press fo enter the autosampler inferface.

The autosampler information screen will be displayed.
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If the autosampler has not been detected an X will appear over the autosampler symbol located in the top right comer.
Note: The HI932 titrator is compatible with the HI921 and HI922 autosamplers.

HI 23E Titrator
wi.oo

HANNR

insfruments

Hhalog

Analog Board Z Fotentiometric
Fump 1 Burette-Feriztaltic
Fump £ Burette-Feriztaltic

‘otentlome 1o

Fleasze press Enter ...

Freszs ODEUICE to enter Autosampler menu

HI 722

(u]
Autosameler oo
]

Autosampler

Serial MHumber:
Sof tware Uersioni
Tray Twpel

Status:

21153001
wi.o
16 beakers

Ready

|Sequence Hame: copy of Default Sequence

Flease press Enter ...

HI 9772 Auvtosampler

Autosamnpler

Serial MHumber:
Sof tware Uersioni
Tray Type!

Status:

z114Z001
wi.o
16 beakers

Mot Connected

|Sequence Hame: copy of Default Sequence

= Flease press Enter ... [ ]
Select Select
Sequence Sequence

Note: The autosampler can be accessed from the fitrafor’s main screen by pressing (aevice |,




The sample table screen will be displayed.
15:04:z28 May 24, zZ018 50%
O=fault Sequence 202
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add | | AutaSne.
Sample Setup
To view the autosampler's main screen press § *Soee® .
15:04:127 May 24, Z018 @
Oefault Sequence
Method: 0.1H Sodium Hydroxide
Analog 1

Fump 1 Selected

3 [Rp——
4 -
5 -
6 _—

Sample
Table

AU
Commands

Select
Sequence

Sequence
Options

AutoSmp.
Options

12.2. AUXILIARY COMMANDS

The auxiliary commands menu can be accessed from the main screen by pressing i aux .. From this screen you are able to

calibrate your electrode and perform manual operations (i.e. running the pumps, moving the tray, etc).
Use the @ and [> fo select the analog input to be used for calibration.

Auxiliary Commands e
2 =

Select the option.

U=e <Left: and <Right* arrows fto select
current active analog board.

Actiwve Analog Input: Analog 1

ml) ISE

Manual FH
Calibr. Calibr. Calibr.

Commands

Ezcape




12.2.1. MANUAL COMMANDS

The manual commands screen is used to manually operate the autosampler dispenser, beaker position, auxiliary pumps, burette and
stirrers.

(u]
Maruwal Commands o
fal e
Type: 16 beakers
Fosition: Beaker 03
Beaker: Mot FPresent

Fozition:  IEERAEE +

Auxiliary Pump

Fump 1 Fump £ Fump 3 Fump 4
Fresent Fresent Frezent Fresent
<1 LZ L3 <
GoTo Mext Magnetic
Beaker Ezcars Beaker Burette Stirrer

12.2.1.1. TRAY

Tomove the tray use | oo, |, 1 e, forthe @ or {> arrow keys on the autosampler keypad.

Marnual Commands o
Tal ]
Type: 16 beakers
Fosition: Beaker 03
Beaker: Mot Present

Type: Is the tray size currently detected by the autosampler. The tray size can be manually selected, if necessary (see General Options).
Position: Refers to the beaker located under the dispenser.

Beaker: Is the status (present or not present) of the beaker located under the dispenser. Beaker defection can be disabled, if
necessary (see General Options).

12.2.1.2. DISPENSER

The position (up or down) of the dispensing head will be displayed.
To move the dispenser use the @ and @ keys on the autosampler or fitrator keypad.

Fosition: EEEE +

12.2.1.3. STIRRER
Use the | Magneti | / foverhead g oqgle hetween the sfirrer type.
Press on the fitrator keypad to turn on the stirrer. When active use the @ and @ on the titrator keypad to change the stir speed.

Fosition: EEEE +
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12.2.1.4. AUXILIARY PUMPS

To run an active pump press and hold the corresponding number key on the autosampler keypad or titrator keypad.
(e.q. press numeric key 1 for auxiliary pump 1, 2 for auxiliary pump 2, efc.).

AVAVAVANVAVAN
Auxiliary Pump
Fump 1 Fump Z Fump 3 Fump 4
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Fresent Fresent Frezent Frezent
<1 LZ L3 <4

12.2.1.5. BURETTE

............................

...............................

See Auxiliary Function, Burette section for additional information.

Burette

Select a menu option.

‘1me B
Rinse Tip
Manual Dizpense
Furage Burette

The current pump iz@ Pump 1
Current burette wolume is 25 mlL.

Choose
Fump

Ferist.l1|Periszt.&
1l On

12.2.2. pH CALIBRATION

From the Auxiliary Commands screen, pressi <P i to view pH calibration screen.

See pH mode, pH Calibration section for additional information.

geH Calibration %D}
Analoa 1 H
6 [ 904 FH
ATC ml)
25.0 °C #.010 5.76

Calibrated Buffers

Hanna Hanna Hanna Hanna Hanna

Last Calibration: 10:13 HMay 24, 2018

Press <Clear Call to clear old calibr.

Frewious

EBuf fer EBuf fer

Edit | Hext

| Ezcape




12.2.3. RELATIVE mV CALIBRATION

...............

See mV mode, Relative mV Calibration section for additional information.

Felatiuve ml 9
Analog 1

Set the walue for the relative ml offset.
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Absolute mbli F.1  ml)

Relative mb: IIEFEE .

Low limit: =199&6.9 mU
High limit: Z003.1 mu
Oelete

ACCERT | Ezcape | Dicit |

12.24. ISE CALIBRATION

...............

See ISE mode, ISE Calibration section for additional information.

I5E Calibration @
Analog 1 E-Z

9.99..

ISE: Silwver

ATC it
24.8 °C 1.00 0.0

Calibrated Standard5|

Lazt Calibration: 10240 Jul 032, Z012

Press <Accept® to update calibration.

Hext Prewvious

Escape Edis Standard| Standard

12.3. AUTOSAMPLER OPTIONS

The Autosampler Options screen gives access to options that are not directly related o the autosampler sequences. To access this

screen, press i ‘oo ¢ from the autosampler main screen.

Autosampler Options s
0ol
Select the menu optioni
Sawve to USE
Restore from USE
Administration: Unlocked
Titrant 1 Uolume Alertl off
Titrant 1 Age Reminder: 0 days
Titrant £ Uolume Alertl off
Titrant Z Age Reminder: 0 daws
Fay [=1=H F

BEeaker Detectioni
USE Link with PC 18 beakers
Setup Balance 1t beakers
Restore Autosampler Setting|lE beakers

HUto




12.3.1. SAVETO USB STORAGE DEVICE

This option allows the user to save files from fitrator to a USB storage device.
From the autosampler options, the available file types are:
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Standard Method Files - HIXXXXYY.MTD (e.g.: HITOOTEN.MTD, HITO04EN.MTD)
User Method Files - USERXXXX.MTD (e.g.: USER000T.MTD)

Sequence Files - SEQXXXX.MTD (e.g.: SEQO001.MTD)

Autosampler Report Files - TRAYXXXX.RPT (e.g.: TRAYO0O01.RPT)

Note: Autosampler Report Files contain the individual titration reports for all samples run on that tray.
Use the @ and @ keys to select the file type. The number of files and the file name on the fitrator will be displayed.

List of Files on Titrator
Ond

Use <-,-% arrow keys to select file tvpe
Z tray report files

TRAYOOOL.RPT

Capy Delete

Oelete
file All File A

Ezcape 11

The option keys allow the following operations:

i Daete i Deletes the highlighted file.

..............

{Escare | Refurns to the Autosampler Options screen

The status of the transfer (“Successful”/“Unsuccessful”) and the file name of the currently processed file are displayed during copying
or deleting.

Note: The saved files will be stored on the USB storage device in the HI932 Folder, as follows:
- Methods: USB Drive:\HI932\Methods\*.mtd
- Sequences: USB Drive:\HI932\Sequence\*.mtd
- Reports: USB Drive:\HI932\ASReport\*.rpt




12.3.2. RESTORE FILES FROM USB STORAGE DEVICE

This screen allows the user fo transfer files from a USB storage device to the titrator. The file types that can be transferred are:

Standard Method Files - HIXXXXYY.MTD (e.g.: HITOOTEN.MTD, HI1004EN.MTD)
User Method Files - USERXXXX.MTD (e.g.: USERO00T.MTD)

Sequence Files - SEQXXXX.MTD (e.g.: SEQ000T.MTD)

Autosampler Report Files - TRAYXXXX.RPT (e.g.: TRAYO001.RPT)

Note: Autosampler Report Files contain the individual fitration reports for all samples run on that tray.
Use the @ and [> keys to select the file type. The number of files and the file name on the titrator will be displayed.

List of Files on USE
Cnd

Use <-+#-r arrow keys fto select file type
ZE& traw report files

I =
TRAYOOD3.RPT
TRAYOOL0.RPT
TRAYOOL11.RPT
TRAYOOLE.RPT
TRAYOOLZ.RPT
TRAYOO14.RPT
TRAYOOLS.RPT
TRAYOOLE.RPT
TRAYOOLZ.RPT
TRAYOOL2.RPT
TRAYOOL3.RPT
TRAYOOED.RPT
TRAYOOEZEL.RPT

Oelete
All

Copy Copy Delete
file All File

Ezcape

The option keys allow the following operations:

i 02 i Deletes the highlighted file from the USB storage device.

ele+ Deletes all currently displayed files from the USB storage device.

i Coov i (opies the highlighted file from the USB storage device to the titrator.

{ Corv £ Copies all currently displayed files from the USB storage device to the fitrator.

...............

| escape | Refums to the Autosampler Options screen

Note: The saved files will be stored on the USB storage device in the HI932 Folder, as follows:
- Methods: USB Drive:\HI932\Methods\*.mtd
- Sequences: USB Drive:\HI932\Sequence\*.mtd

- Reports: USB Drive:\HI932\ASReport\*.rpt
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12.3.3. ADMINISTRATION

A 4-digit numeric PIN can be set to prevent unauthorized changes from being made.
See General Options, Administration section for additional information.
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(w]
Titrator Administration S
[ni ]

Titrator is LOCKED.

Enter FIN:

Delete
Digit

| Ezscape

12.3.4. TOTAL VOLUME ALERT

This screen allows a programmable reminder to appear when the titrant reservoir is below 100 mL. The titrant volume will decrease
as the fitrant is used.

See General Options, Total Volume Alert section for additional information.

x|
: (mistu
Titrant 1 Uolume Alert 5 o
T o]
Enter the amount of titrant available to
the titration sreagsent sywstem from its
reserwvoir. The mls will decrease as the
titrantsreagent is depleted.

L. Qe

A reminder will appear when less than
100 wmbl=s of titrant wolume is 1eft.

Delete
Digit

| Ezscape

| 0F f

12.3.5. TITRANT AGE REMINDER

A programmable reminder will appear when it is time to verify the fitrant concentration or to change the titrant.
See General Options, Titrant Age Reminder section for additional information.

Titrant 1 Age FReminder fo%
fule]

Enter the number of daws to pass since the
last Titr. Wol. updating or the last Start
pressing, whereaf ter the reminder appears.

L EEDE

The range is from O to 31 daws.

Delete
Digit

| 0F f




12.3.6. TRAY TYPE =
Option: Auto Detect, 18 beakers, 16 beakers or 12 beakers §
The autosampler trays have a built in RFID tag that transmits the tray size and serial number directly to the fitrator. The tray size can E
also be selected manually. E

Autosameler Oeptions %D} =

Select the menu option:

Save to USE
Restore from USE

Administration: Unlocked
Titrant 1 Wolume Alert: off
Titrant 1 Age Reminder: 0 days
Titrant £ Wolume Alert! off
Titrant £ Age Reminder: 0 days

=N

Beaker D;%ectinn:
USE Link with FC 18 beakers
16 beakers

12.3.7. BEAKER DETECTION

Option: Enabled or Disabled

The autosampler can detect the presence of a beaker when it is under the dispenser. This prevents titrations from occurring when no
beaker is present.

WARNING: If you disable this feature, the autosampler will fitrate in any spot on the tray a sample has been enfered. Please
ensure all beakers are present in the correct positions before starting the sequence. Serious injury could result.

)
Autosampler Options Cah
fafo
Select the menu option:
Save to USE
Restore from USE
Administration: Unlocked
Titrant 1 Wolume Alert: off
Titrant 1 Age Reminder: 0 days
Titrant £ Wolume Alert! off
Titrant 2 Age Reminder: 0 daws
Tray Type! Auto Detect
EE1ETS etectlan. nabler
USE Link with PC -
Setup Balance Disabled
Restore Autosampler Settinos Enabled |
gelect | Ezcape | |




12.3.8. USB LINK WITH PC

In order to use this feature, the USB cable needs to be connected from the titrator to the PC.
Make sure that the HI900 PC application is running on the PC.
See General Options, USB Link with PC section for additional information.
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USE Link with PC % }

Thactive

Speed 19EZ00

12.3.9. SETUP BALANCE

This screen allows the users to connect an analytical balance for automatic acquisition of sample mass prior fo fitration or
standardization.

See General Options, Setup Balance Interface section for additional information.

(u]
Setup Balance Interface oo
T

Select the balance to be actiwvated.

Hew
EBalance

Dizable
EBalance

12.3.10. RESTORE AUTOSAMPLER SETTINGS

This option restores the manufacturer settings for the autosampler interface only!

Ezcape

Edit |

Note: This will delete all user created sequences, tray reports, efc.

Confirmation of Fese

Are wou sure You want ko
Autosampler to factory




12.4. AUTOSAMPLER SEQUENCES

All of the parameters required to complete an analysis on the autosampler are grouped into a sequence.

A default sequence is provided; this sequence is used as a starting point for creating user defined sequences. Up to 30 sequences can
be created and stored on the titrator.

User defined sequences allow the user o customize reagent additions and rinsing cycles to suit specific applications. New sequences
are created in the select sequence screen.

12.4.1. SELECTING A SEQUENCE

In the Autosampler Sequence screen, you can view the list of all available sequences.

Autosamepler Sequence A

Select the sequence to be actiwvated:

Hew

..............

screen.

15:10:51 May 24, Z018
Oefault Sequence

Method: 0.1H Sodium Hydroxide
Analog 1

Fump 1 Selected

1 Storage
== |
3 -————
4 - ——
5 M —
6 it
AutoSmpe. [ Select | Sequence AU Sample
Options | Sequence| Options | Commands Table

12.4.2. CREATING A SEQUENCE

Sequences are developed by the users in accordance with the analysis requirements. All sequence parameters can be modified by
the user.

To create a new sequence, start from the default sequence or a previous created sequence and follow these steps:

o Pressigonex, i from the main screen.

*  Using the @ and @ keys, highlight an existing sequence from the list.

...............

*  Press sopuance - A new sequence will be generated.
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Autosampler Sequence 50, 16:55:33 Jul 24, 2018 @
2od copy of Default Sequence
Method: 0.4H Sodium Hydroxide
Select the sequence to be activated: Analog 1

SEQOO01 Oefault Sequence
SELOODE copy of Uetault Sequence

Fump Z Selected

1 Storage
= =
3 - —
4 ————
5 - —
6 ——
Hew Oelete AutoSme. Select |Sequence A Sample
Select |Sequence | Delete All Options |Sequence| Options | Commands Table

12.4.3. DELETING A SEQUENCE

.............................................

confirm, or press escape to cancel the operation.

Confirmation of Method Oeletion

Are wou sure wou want to delete the
selected method?

copy of 0.1M Sodium Hwedr

ODelete Ezcape

...............

To modify the sequence options, press ; >gzence: from the main screen. A list of all the paramefers for the selected sequence will be

................

View ~ Modify Sequence @

Id: SEQOOOZ Modified: 16:54 Jul 24, Z018
Select the option to be modified.

Revizion Mumber: i.0
Comments:

Stirrer Type! Ouerhead
Miz=ina Beaker Behawior: Stop
Sample Leweling: Dizabled
Reagent Addition 1: Dizabled
Reagent Addition Z: Dizabled

Method: HIOOO1EM 0O.41H Sodium Hyedroxide
Method Options:

Dispenser Position: 140 mm
Head Up Wait Time: 1 =sec
FPrint Faas Fage
select | Escape Sequence Ug | Down

..............




You can choose to save the modifications or to discard them.

Sswing Sequence @

Select a menu option.
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"Ezcape' - exit without sawving sequence.

12.4.5. SEQUENCE OPTIONS

All of the parameters required to complete an analysis are grouped info a sequence. The sequence options screen is arranged as they
occur during the sequence.

12.4.5.1. SEQUENCE NAME
Option: Up fo 24 characters

Sequence Mame @

Select the hiahlighted letter by using
the arrow kewvs then press "Enter'.
Select the empty field for a space.
Pressz Accept to zave the entered text.

MABCDEFDGHTIJEL
MHODFODRSTUUNWR?Y
Zabcocdefahijk1
MmN opQr s oUW oY
z A AAAACEEETTIAN
oOdowWdo0 0 0R & 4538
A c & & & i dinfn b & a5 d
Oodd g 0o N 5 #
01345627 89790 .,
N R S I A A

Oelete

Letter Left Right

Hocept | Escape | Cursor | Curszor

12.45.2. SEQUENCE REVISION
Option: Up to 3 characters

Fevision Number @

Select the hiahlighted letter by using

the arrow kewys then press "Enter'.

Select the empty field for a space.

Press Accept to save the entered text.
MAaEBCDEFOGHTIJEKL
MHOPORSTUWNWNRY
Zabcocdefahijk1
MmN op Qr s bouy oW oY
z A AAAACEEETTIAN
oDdowWdow 0 0R & 4538
A c & & & i in b dadd
Oodd g 0o N _ 5 #
013456789790 .,

N R S I A A
| Wi, L]
Oelete Cursor Curzor
Accept | Escare | Letter ‘ Left | Right




12.45.3. COMMENTS
Option: Up to 20 characters

Comments 9

Select the highlighted letter by using
the arrow kews then press "Enter'.
Select the empty field for a space.
Fress Accept to save the entersd text,
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M AEBECDEFGHTIGJEL
MMHMOFOQRESTUWWN=RY
Zabcdefahilik1
mon o R Fr s oW Ry
=z AAAAACEEETTIHN
odoWdodonR A sF a5
HEc & & & i ind b0 d 4
Ooudog 0o N _ o 4

01324356289« b
- I A I S I

Oelete
Letter

Cursor | Cursor

Accept | Ezcape Left Right

12.4.5.4 STIRRER CONFIGURATION
Option: Overhead or Magnetic

Wiew ~ Modify Sequence @

Id: SEQOOOZ Modified: 16:54 Jul 24, Z018
Select the option to be modified.

Sequence Mame: copy of Default Sequence
Revizion MHumber: 1.0

Stirrer Tupel

Mis=ing Beaker Behawior:
Sample Lewvelinag:

Feagent Addition 1:
Feagent Addition E:
Method: HIOOO1EM 0O.1H Sodium Hydroxide
Method Options:

Dispenser Position: 140 mm
Head Up Wait Time: 1 =sec
gelect | Ezcape | | |

12.4.5.5. MISSING BEAKER BEHAVIOR
Option: Pause, Skip or Stop
Select the behavior to occur when beaker detection is enabled and no beaker is detected.

Wiew ~ Modify Sequence @

Id: SEQOOOZ Modified: 16:54 Jul 24, Z01%8
Select the option to be modified.

Sequence Mame: copy of Default Sequenc
Reviziaon Mumber: 1.0
Comments:

Stirrer Type!l Ouverhead

Sample Lewel
FReagent Addition 1:
Reagent Addition Z:
Method: HIOOOLEM 0.1M Sodium Hyl Bk
Method Options:

Dispenser Fosition:
Head Up Wait Time:

Gelect | Ezcape | | |

Pause: The autosampler will pause the sequence af the current beaker and wait for the user before continuing the analysis.
Skip:  The autosampler will automatically move to the next available sample.
Stop:  All operations will stop and the analysis will be stopped.




12.4.5.6. SAMPLE LEVELING

Option: Disabled or Enabled

Volumetric samples that do not require high accuracy can be leveled to the correct volume rather than manually being dispensed with
a pipette. Sample leveling involved the user adding excess sample to each beaker, and the autosampler removed the excess sample
using an aspiration tube. This allows samples to be quickly poured into each beaker by the user while the autosampler accurately
1BMOVeS excess.

Note: Sample leveling requires one peristaltic pump configured for aspiration using HI920-203 Tubing Set for aspiration.
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Sample Lewveling A

Select the option to be modified.

Select | Ezcape

12.45.6.1. LEVELING PUMP

Select the peristaltic pump that is connected to the aspiration tube.

] w
Sample Leveling S Sample Leveling S
(o= ol
Select the option to be modified. Select the option to be modified.
Leveling Pump Aux Pump 1
cueling l[ime 10 =ec
Head Heiaght 120 mm

Ui=abled |
Aux Pump 1
Aux Pump E
Aux Pump 3

gelect | Ezcape | | gelect | Ezcape | |
12.45.6.2. LEVELING TIME
Option: 1 second to 300 seconds
Set the duration that the peristaltic pump will run.
Leueling Time %D}

Enter the period of time for running
auxiliary pump.

IV ==C

Low 1limif®: 1 second
High limit: 200 seconds

Delete
Digit

| Ezcape




12.45.6.3. DISPENSER HEAD HEIGHT

Option: 10 to 150 mm

Set the height for the dispenser head. This height should be set fo produce the sumple volume that is defined within method options.
The correct height must be determined experimentally by the user and will depend on the sample size, beaker shape and size, and
the aspiration tube position.

The easiest way to defermine the volume of a particular height setting is to manually aspirate water from a pre-weighed beaker and
weighing the remaining water in the beaker.
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FPreset Head Height ‘:EDED

Fress <UPX» or <O0WM: kews to position
the head to appropriate position, or

Uze numeric kews to manually enter the
head position.

I i

The range is from 10 to 150 mm.
press fAcceptl to save the head position.

| Ezcape

S

12.4.5.7. REAGENT ADDITION

Option: Disabled or Enabled
Reagents and/or deionized water can be automatically added to each sample using the reagent addition feature.

Note: Reagent addition required a peristaltic pump (for each reagent) configured for dispensing using HI920-208 Tubing Set for
Dispensing. The HI922 can perform up to two reagent additions.

12.4.5.7.1. REAGENT PUMP

Select the peristaltic pump that is connected to the reagent container.

Feagent Addition 1
falae]

Select the option to be modified.

Feagent Addition 1
Cnd

Select the option to be modified.

Ui=3bled | Dispensina Time: 1 sec
Aux Pump 1 Stirring Time: 0 sec
Aux FPump 2 Dispenser Waitina Position: Down
Aux Pump 3 Wait Time: 0 =sec
gelect | Ezcape | | gelect | Ezcape | |




12.4.5.7.2. DISPENSER POSITION

Option: 10 to 150 mm
Enter the position of the dispenser during reagent addition and stir time.
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FPreset Head Height %D}

Fress <UFPX» or <O0WM:> kews to position
the head to appropriate position, or

Uze numeric kews to manually enter the
head position.

I =

The range is from 10 to 150 mm.
press {AcCeEpt) to save the head position.

Go to

Oelete
i Fozitian

Oigit

| Ezcape

12.4.5.7.3. DISPENSING TIME

Option: 1 to 300 seconds
Enter the dispensing time required to add the desired amount of reagent.
Note: This time should be determined experimentally. The approximately flow rate it 200 mL/min.

Oisepensing Time ]

Enter the period of time for running
auxiliary pump.

I ==

Low 1limif®: 1 second
High limit: 200 seconds

Agcept | Escare | TELE% |
12.45.7.4. STIRRING TIME
Option: 0 to 1800 seconds
Stirring Time %D}

Flease enter the stirring time in seconds.

I ==

Low 1limif®: 0 second
High limit: 1800 zeconds

Delete
ODigit

Accept | Escape




12.4.5.7.5. DISPENSER WAITING POSITION
Option: Up or Down

Set the position of the dispenser during the wait time. This is useful if it is undesirable for the electrode(s) to be immersed in the
solution for extended periods of time.
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Feagent Addition 1 %D%

Select the option to be modified.

FEeagent Pump: Aux Pump 1
Dispenser Position: 130 mm
Dizpensing Time:
SthPlhg Tlme

12.45.7.6. WAIT TIME

Option: 0 to 1800 seconds

Set the reaction time. This is the amount of time after the stirring is completed that the autosampler will wait before performing any
other actions.

(u]
Lait Time -

Fleasze snter the wait time in seconds.

I - =

Low limit: 0 second
High limit: 1800 zeconds

Oelete
Digit

| Ezcape

12.4.5.7.7. ADDITION PHASE (LINKED METHODS ONLY)
Option: First Titration or Second Titration

Set the addition phase for the reagent addition. Reagent addition can be done before the first titration or before the second fitration.

Feagent Addition 1 %D}

(u]

Select the option to be modified.

FEeagent Pump: Aux Pump 1
Dizpenser Position: 130 mm
Dizpensing Time:
Stirring Time: 3100

Dispenser Waitina Fos SEEth TltPatIDn
Nalt Tlme




12.45.8. METHOD

The following types of methods can be run on the autosampler:

Sample Titration (Single End point)
. Titrant Standardization
Non-Linked Back Titration
Methods
Sample Titration (Multi EQ points)
Direct Reading
Sample Titration (Single End point) — Sample Titration (Single End point)
Sample Titration (Single End point) — Sample Titration (Multi EQ points)
Sample Titration (Single End point) — Direct Reading
Back Titration — Direct Reading
Sample Titration (Multi EQ points) —> Sample Titration (Single End point)
Linked Methods Sample Titration (Multi EQ points) —> Sample Titration (Multi EQ points)
Sample Titration (Multi EQ points) —>  Direct Reading
Direct Reading —  Sample Titration (Single End point)
Direct Reading —  Back Titration
Direct Reading —  Sample Titration (Multi EQ points)
Direct Reading —  Direct Reading

12.4.5.9. METHOD OPTIONS

The analysis method options can be accessed directly from the autosampler interface. Analysis method options can be reviewed

and/or modified if necessary.

Analvsis Methods

Select the method to be actiwvated.

HIOOO1EH 0.1H Sodium Hydroxide
HIOOOZEHW 0.1H Hydrochloric Acid

HIOO10EHM 0.1M FAS

HIOZOOEM 0.0ZM Silwer Mitrate
HI1004EH Alkalinity of Water
HI1005SEH Acidity of Water
HI1007EH Chloride in Water

HI100%EH Heutralization ws MalOH
HI1011EH Troubleshooting 1
HI101ZEH Troubleszshooting 2
HI1014EH Concentration of H3IFO04
SEROO: - A

HIOOOZEH 0.1HM Sodium Thiosulfate

HI1002EH HMeutralization w. HESO4

Fage
Up

Fage
Down

For more information see Titration Methods, Method Options section.

View TModify Method

Id: USEROOOZ Modified: 15122 Maw
Select the option to be modified.

24, zZ01s

ODosing Twpe:
End Foint Mode:
Eecognition Options

1t
Method Rewvisioni 1.0
Analog Board: Analog 1
Titrant pump: Fump 1
Feagent Addition 1: Disabled
FEezagent Addition EZ: Dizabled

Owrnamic
ml) 1EQ point,lst Der

Frint
Method |Hethnd 2|

Fre-Titration Uolume: Q.000 wb
Fre-Titration Stir Time: 10 =ec
Stirring Speesdi 1400 EFH
Meazurement Mode: Signal Stability
Electrode Type! rH
Fage

Oown
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12.4.5.10. DISPENSER POSITION

Option: 10 to 150 mm
Enter the position of the head during titration (140 mm by default).

FPreset Head Height %D}
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Fress <UPX» or <O0WM: kews to position
the head to appropriate position, or

Uze numeric kews to manually enter the
head position.

I T

The range is from 10 to 150 mm.
press fAcceptl to save the head position.

Lo to

Oelete
i Fozitian

Oigit

| Ezcape

12.4.5.11. HEAD UP WAIT TIME

Option: 1 to 30 seconds
Set the duration that the autosampler will wait with the dispenser in the up position for any drops of solution to fall off of the
electrodes/stirrer before moving to another sample or rinse beaker.

Head Ue Wait Time %D%

Fleasze snter the wait time in seconds.

I - =

Low limit: 1 second
High limit: 30 zeconds

Delete
Digit

| Ezcape

12.4.5.12. SAMPLE ASPIRATION

Option: Disabled, Aspirate Only or Aspirate/Spray Rinse
Reacted sumples may be aspirated into a waste container after each fitration.
Note: Sample aspiration requires one peristaltic pump configured for aspiration using HI920-203 Tubing Set for Aspiration.

Aspirate Samele oo
]

Select the option to be modified.

Aspirate Only
AspiratesSpraw Rinse




Select the aspiration mode:
Aspiration Only: The existing waste from the sample beaker will be removed according to the parameters defined in this menu.
Aspirate/Spray: Reserved for future

12.4.5.12.1. ASPIRATION PUMP

Select the peristaltic pump that is connected to the aspiration tube.
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Aspirate Samele oo
]

Select the option to be modified.

ﬁsplratlnn DPtth ﬁsplrate Dnlv

3 (=] .
ﬁsplratlnn Tlme
Head Heiaht:

Uizabled |
Aux Pump 1
Aux Pump 2
Aux FPump 3

12.4.5.12.2. ASPIRATION TIME

Option: 1 to 300 seconds
Set the duration that the peristaltic pump will run.

Asrpiration Time @

Enter the period of ftime for running
auxiliary pump.

I =c=c

Low limit: 1 =econd
High 1imit: 300 seconds

Oelete
Digit

Accept | Ezcape




12.4.5.12.3. DISPENSER HEAD HEIGHT

Option: 10 to 150 mm
Set the height for the dispenser head. The aspiration tube should be set to a height that will reach the bottom of the sample beaker
when the dispenser head is positioned at this height.
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FPreset Head Height %D}

Fress <UPX» or <O0WM: kews to position
the head to appropriate position, or

Uze numeric kews to manually enter the
head position.

I T o

The range is from 10 to 150 mm.
press fAcceptl to save the head position.

Lo to
Fozitian

Oelete
Digit

| Ezcape

12.4.5.13. RINSE

The autosampler can perform a dip rinse function after each analysis. Up to 3 dip rinses can be performed in a dedicated rinse
beakers.

Finse 1 (]

Select the option to be modified.

Dip rinse:  Dip rinse can be used to clean the electrodes and stirrer of contaminants after each analysis using dedicated
rinsing beakers.

Spray Rinse: Reserved for future




12.45.13.1. RINSE BEAKER =
. . . m—f
Select the position on the tray for the dedicated rinse beaker. [
Finse 1 29 E
falge
o
Select the ocption to be wmodified. m
=~
finse B ]
Einse Time:
Dispenser Position:
Head Up Wait Time: Beaker &
Stirrer: Beaker 3
Bezaker 4
gelect | Escape | |

12.45.13.2. RINSE TIME
Option: 1 to 300 seconds

Finse Time .:.DDD.:.
DDD
Enter the period of time wou would like
to remain in the rinse beaker.
ST :=cc
Low limit: 1 =s=econd
High limit: 300 seconds
HCcEpt | Escape ':'Deilgeitte |
12.4.5.13.3. DISPENSER POSITION
Option: 10 to 150 mm
Set the height for the dispenser head during rinsing.
Freset Head Heisht e e
I

Fress <UFPX» or <O0WM:> kews to position
the head to appropriate position, or

Use mnumeric kews to manuallw enter the
head position.

140 WUl

The range is from 10 to 150 mm.
press {AcCeEpt) to save the head position.

Delete
Digit

Lo to
Fosition

| Ezcape




12.45.13.4. HEAD UP WAIT TIME
Option: 1 to 300 seconds

Set the duration that the autosampler will wait with the dispenser in the up position for any drops of solution to fall off of the
electrodes/stirrer before moving to another sample or rinse beaker.
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Head Ue Wait Time %D%

Flease enter the stirring time in seconds.

I - =

Low limit: 1 =z=econd
High limit: 2300 seconds

ACcERt | Escape | QElEtE |
12.45.13.5. STIRRER
Option: Enabled or Disabled
Select if the stirrer will run during the rinse operation.
Rinse 1 &9

Select the option to be modified.

FEinse Option: Dip Rinse
Finse Beaker: Beaker 1
Finse Time: 10 =sec
Dispenser Position: 140 mm

Head Up Wait Time:
Stitrtretd

Dizabled
[Enabled |

12.4.5.14. BEAKER HEIGHT

Option: 30to 120 mm
Set the height of the beaker being used on the autosampler.

Beaker Height % o

Enter the beaker height in mm.

I i

Low limit: 20 mm
High limit: 120 mm

Delete
Digit

| Ezcape




12.45.15. POSITION WHEN FINISHED E
. -
Option: Home, Sample or Storage S
View ~ Modify Sequence 9 E
o
Id: SEQOOOE Modified: 11:4%8 Jul 24, 2018 F;
Select the option to be modified. ~
Feagent Addition EZ: Dizabled
Method: USEROODZ, Free Aciditw
Linked To: USEROOO4, Direct pH reading
Method Options:
Dispenser Position: 140 mm
Head Up Wait Time: 1 =sec
Azpirate Sample! A

Rinse 1: Home
Rinse EZ: Sample
Rin=e 3: :

gelect | Ezcape | I |

Home: The dispenser head will be in the up position over beaker one.

Sample: The dispenser head will remain down in the last sumple that was analyzed/titrated.

Storage: The dispenser head will be down in a preset beaker containing storage solution.
12.4.5.16. STORAGE BEAKER (POSITION WHEN FINISHED, STORAGE ONLY)

Select the storage beaker. After the sequence has been completed, the autosampler will move fo this position automatically and
lower the dispenser head.

View ~ Modify Sequence @

Id: SEQOOOZ Modified: 11:50 Jul 24, Z01%8
Select the option to be modified.

Method: USEROOOZ, Free Acidity
Linked ToX USEROOO04, Direct pH reading
Method Options:

Dispenser Fosition: 140 mm
Head Up Wait Time: 1 =zec
Aspirate Samplel

Rinze 1: Ezaker 1
Rinse Z: Ezaker 2
Finse 3:

Ezaker Height:
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12.5. SAMPLE TABLE

All sample information is entered into the sample table according to the tray position. The sumple table screen is the default screen
when entering the autosampler interface while the autosampler is idle. The sample table is automatically formatted with the
appropriate number of beaker, with rinse/storage beaker positions reserved.

...............

open the sample dialog box. The user can then edit the sample name and size.

14:533:02 Jun £33, 2012 jula
] o o
Salt Analvsis 2on

Last Seq.: TRAYOO3IZ, 19:38 Jun EZE, z0i13

1 Rinsel
Z Rinse&

LN}

Sample MHame:
g Sample Size:

8 —_——
9 —_—
10 ----
11 ----
1z ----

Edit

Oelete
i Hame

Oigit

| Ezcape | Balance

...............

o enfer the current sample name and size into the sample able.

*  Pressi Escare 1o cancel the sample size entry.

o Pressi "mer_ifo modify the sample size enfry

o Pressi name | fo modify the sample name enfry

...............

e Press| saance |10 access the balance interface for direct entry of sample weight (if available).

................

Note: Several features have been added to make sample entry faster, depending on your peripheral connections and analysis
method. The following are available while an empty table position is highlighted.

o Shortcut fo name entry: Typing a sample name using an external keyboard will automatically edit the name if the first character
IS non-numeric.

e Shorfcut fo size entry: Typing a sample size using the keypad or external keyboard will automatically edit the sample size. The
sample name will be auto-incremented.

*  Auto-incrementing name: The default sample name is an auto-increment of the previous sample name.

e Barcode reader: Scanning a barcode with a USB barcode reader automatically enters the barcode into the sample name field.

o Fixed sample size: The sample dialog box is omitted if the sample size entry is set to “Fixed”. Typing anything from the keypad
or external keyboard will go directly to the Edit Name screen.

e Autofill (Fixed sample size): All empty sample table posifions can be automatically filled by pressing § Au
name will be auto-incremented.



12.6. RUNNING THE AUTOSAMPLER

The autosampler sequence can be started by pressing the | 55 | key.
The autosampler will process each sample according to the settings in sequence options.

While the autosampler is running, the top part of the screen shows titration information for the current titration, and the bottom part
of the screen shows a portion of the sumple table.

The sample in progress is marked with # symbol in the sample table.

>
=
—
(=]
(%]
>
=
o
F
™m
=

16:46:44 Jun 11, 2012 jula
Oefault Sequence 050
Method: Acidity

Analog 14DD/14DD RFH

? 2D54ms/9

Un=table

ATC Fump 1 Selected FH
23.5 °E Endpt.Uol.: Z.900mL 2.154
# Ham S5izelgl]l REesult
1 Rinsel
2 R1n522
4 Sample 28 z.0173
5 Sample E9 1.9745
& Sample 30 1.9981
Uiew Sample Stop
Curve | Table |Su5pend Ahalysis

If the selected titration method is linked, the linked method will be displayed below the sample when it is in progress.

16:51:56 Jun 11, zZ0418 (=i

(] u]

Oefault Sequence 2on

Method: Acidity 1=
LinkedTo: +EERER i4|:||:|/i4|:||:| EFH

Analog Z 0. |:|1242/ = (g.s100g91]

ATC Fump Z Selected FH
23.6 °C  Endet.Uol.: 0.050mL g.476
¥ Mame e e
1 Rinsel
Z RinseZ
3 Sample 31 Z.0145 iD 642
4 Sample éZ 5:6145
5 Sample 33 1.9851
Wiew Sample Stop
Curve | Table |Su5pend Ahalysis

o Usethe @ and @ keys to scroll the sample table.

o Pressi e itoview the graph of the current fitration.

o Press __S_f’ff’f_”_‘_’__' fo pause the current fitration.

o Pressi 4ee. ito end the current fitration immediately and preceed fo the next sample.

12.7. REVIEWED RESULTS AND REPORTS

Results for the current or most recent tray of samples are shown directly in the sample table.
The results of all autosampler titrations can be accessed using the key.

12.7.1. VIEWING RESULTS FROM THE SAMPLE TABLE

The results of each titration is shown directly in the sample table once the sample has been completed. For more information on

...............

these reports press | Sampe  highlight the desired sample and press { resuts







APPENDIX 1. TECHNICAL SPECIFICATIONS
AT HI1932 TECHNICAL SPECIFICATIONS........ooooooerereceeemeerreeeeiss e sseesssseseesesssssssessssssssssssssssssssssssssssssssssssnnnas Al-3
A2 H1922 TECHNICAL SPECIFICATIONS........ooooooerrreeeeeieeeerreeeessseseesseesesse e sessssssssessssssssssssssesssssssssssssssssssssssnnnns Al-5

—
m
()
==
=
(@)
=
-
(7]
-~
m
o
—_
e
=
o
P
(%)







AT. H1932. TECHNICAL SPECIFICATIONS

Standard Titration (Standardization, Fixed pH/ mV, Equivalence Point pH/ mV)

Analysis Type Back Titration
Direct Reading
Fixed mV
, Fixed pH
End Font fode mV Equivalence Point (up to 5 points, 19 or 2" derivate)
pH Equivalence Point (up fo 5 points, 1< or 2" derivate)
Size 5mlL/10mL/25mL/50 mL
Resolution 0.001 mL
Flow Rate 0.3 mL to 2 x Burette volume per minute
Burette +0.005 mL (5 mL Burette)
- +0.010 mL (10 mL Burette)
+ 0.025 mL (25 ml Burette)
+ 0.050 mL (50 mL Burette)
Siter Range 200 o 2500 RPM
Resolution 100 RPM
Range -2000.0 to 2000.0 mV
Resolution 0.1 mv
mV
Accuracy +01mV
Calibration Single point offset
Range -2.000 t0 20.000 pH
' Resolution 0.1/0.01/0.001 pH
P Accuracy + 0.001 pH
Calibration Up to 5 points with standard or custom buffers
Range 1x10°t0 9.999x10"0
<E Resolution 1/0.1/0.01
Accuracy +0.001 pH
Calibration Up to 5 points
-5.010 105 °C
Range 23.010221.0 °F
Temperature 268.210378.2 K
Resolution 0.1°C/0.1°F/0.1K
Accuracy +01°C/x02°F/«01K
up to 100 titration methods (standard and user)
Methods
Data Storage up to 30 autosampler sequences
up to 100 fitration and pH/mV/ISE reports
Reports

up to 40 autosampler tray reports (e.g. 720 reports for 18 beaker tray)
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% 1 x BNC Socket (pH, ORP, ISE half-cell and ISE combination electrodes)
= Measurement 1 x4 mm Banana Socket (reference electrode)
= (per analog

o 1 x RCA Socket (femperature sensor)

= board)

E 1 x 6-pin Connector (stirrer)

as Connections 1 x 6-pin Mini DIN (external PC keyboard)

3 1 x DB-25 Socket (printer)

= Peripheral 1 x USB Standard B (PC connection)

§ 1 x DB-9 Socket (analytical balance)

[

1 x USB Standard A (USB flash drive)

4 x multi-purpose slots (fitrant/reagent tubes)
3 x 12-mm electrode slots

1 x temperature sensor slot

1 x overhead sfirrer slot

Electrode Holder

Display 5.7" graphical color display with backlight
Languages English, Portuguese, Spanish
Power Supply 100-240 Vac, 50/60 Hz

Additional Power Draw 0.5 Amps

Specifications Enclosure Material - ABS, PC and Stainless Steel

Keypad Polyester
Dimensions 315%205x375mm (12.4x8.1x148")
Weight approx. 4.3 kg (9.5 Ibs.) with 1 pump, sfirrer and sensors
Operafing 1010 40 °C (5010 104 °F); up o 95 % RH
Environment
Storage

] °( (- °F). 0
Environment 20070 °C (-4 10 158 °F); up to 95 % RH




A2. H1922. TECHNICAL SPECIFICATIONS

Electrode Holder

5 x multi-purpose slofs (titrant/reagent tubes)
3 x 12-mm electrodes slots

1 x overhead stirrer slot

1 x temperature sensor slot

1 x aspiration tube slot

magnetic stirrer (built-in)

St overhead stirrer (optional)
Temperature Sensor HI7662-AW (included)
Peristaltic Pumps Up to three (Slots 1,2 & 3)
Diaphragm Pumps One (Slot 4)
Peripheral Units USB Barcode Reader

16 beakers x 150 mL with Built-in RFID

-
o 18 beakers 100 mL with Buil-in RFID
ASTM short-form glass beakers, 100 & 150 mL
Beakers H1920-060 (150 mL), Plastic beakers

H1920-053 (100 mL), Plastic beakers

Control Panel

Buttons for manual operation of tray
Manual operation of peristaltic or diaphragm pumps
2-line backlight display with status information

Enclosure Material

ABS plastic and steel

Electrode Holder Material

ABS plastic

Tray Material ABS plastic and acrylic
Keypad Material ABS plastic and polycarbonate
Weight approx. 13 kg (29 Ibs)

Operating Environment

10 10 40°C, up to 95% relative humidity

Storage Environment

-20t0 70°C, up to 95% relative humidity
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A2.1. SOLUTIONS =
o)

A2.1.1. pH CALIBRATION BUFFERS a

HI7001M pH 1.68 Buffer Solution, 230 mL %

HI7001L pH 1.68 Buffer Solution, 500 mL «

HI7004M pH 4.01 Buffer Solution, 230 mL

HI7004L pH 4.01 Buffer Solution, 500 mL

HI7006M pH 6.86 Buffer Solution, 230 mL

HI7006L pH 6.86 Buffer Solution, 500 mL

HI7007M pH 7.01 Buffer Solution, 230 mL

HI7007L pH 7.01 Buffer Solution, 500 mL

HI7009M pH 9.18 Buffer Solution, 230 mL

HI7009L pH 9.18 Buffer Solution, 500 mL

HI70T0M pH 10.01 Buffer Solution, 230 mL

HI7010L pH 10.01 Buffer Solution, 500 mL

A2.1.2. pH CALIBRATION BUFFERS IN FDA APPROVED BOTTLE

HIB004L pH 4.01 Buffer Solution, 500 mL

HI8006L pH 6.86 Buffer Solution, 500 mL

HI8007L pH 7.01 Buffer Solution, 500 mL

HIB009L pH 9.18 Buffer Solution, 500 mL

HIBOT0L pH 10.01 Buffer Solution, 500 mL

A2.1.3. pH TECHNICAL CALIBRATION BUFFERS

HI5016 pH 1.68 Buffer Solution, 500 mL

HI5003 pH 3.00 Buffer Solution, 500 mL

HI5004 pH 4.01 Buffer Solution, 500 mL

HI5068 pH 6.86 Buffer Solution, 500 mL

HI5007 pH 7.01 Buffer Solution, 500 mL

HI5091 pH 9.18 Buffer Solution, 500 mL

HI5010 pH 10.01 Buffer Solution, 500 mL

HI5124 pH 12.45 Buffer Solution, 500 mL

A2.1.4. pH MILLESIMAL CALIBRATION BUFFERS

HI6016 pH 1.679 Buffer Solution, 500 mL

HI6016-01 pH 1.679 Buffer Solution, 1 L

H16003 pH 3.000 Buffer Solution, 500 mL

HI6003-01 pH 3.000 Buffer Solution, T L

HI6004 pH 4.010 Buffer Solution, 500 mL

H16004-01 pH 4.010 Buffer Solution, 1L

HI6068 pH 6.862 Buffer Solution, 500 mL

H16068-01 pH 6.862 Buffer Solution, T L




4+ HI6007 pH 7.010 Buffer Solution, 500 mL

—4 H16007-01 pH 7.010 Buffer Solution, 11

E HI6091 pH 9.177 Buffer Solution, 500 mL

§ H16091-01 pH 9.177 Buffer Solution, 1L
HI6010 pH 10.010 Buffer Solution, 500 mL
H16010-01 pH 10.010 Buffer Solution, 11
HI6124 pH 12.450 Buffer Solution, 500 mL
H16124-01 pH 12.450 Buffer Solution, 11
A2.15. ELECTRODE CLEANING SOLUTIONS
HI706TM General Purpose Solution, 230 mL
HI7061L General Purpose Solution, 500 mL
HI7073M Protein Cleaning Solution, 230 mlL
HI7073L Protein Cleaning Solution, 500 mL
HI7074M Inorganic Cleaning Solution, 230 mL
HI7074L Inorganic Cleaning Solution, 500 mL
HI7077M 0il & Fat Cleaning Solution, 230 mL
HI7077L 0il & Fat Cleaning Solution, 500 mL
A2.1.6. ELECTRODE CLEANING SOLUTIONS IN FDA APPROVED BOTTLE
HIB06TM General Purpose Solution, 230 mL
HIB061L General Purpose Solution, 500 mL
HIB073M Protein Cleaning Solution, 230 mL
HI8073L Protein Cleaning Solution, 500 mL
HIBO77M 0il & Fat Cleaning Solution, 230 mL
HI8077L 0il & Fat Cleaning Solution, 500 mL
A2.1.7. ELECTRODE STORAGE SOLUTIONS
HI70300M Storage Solution, 230 mL
HI70300L Storage Solution, 500 mL
A28, ELECTRODE STORAGE SOLUTIONS IN FDA APPROVED BOTTLE
HIB0300M Storage Solution, 230 mL
HI80300L Storage Solution, 500 mL
A2.19. ELECTRODE REFILL ELECTROLYTE SOLUTIONS
HI7071 3.5M KCl + AgCl Electrolyte, 30 mL, for single junction electrodes
HI7072 1M KNO, Electrolyte, 30 mL
HI7075 KNO, and KCl Electrolyte, 30 mL
HI7076 TM Nadl Electrolyte, 30 mL
HI7078 (NH,),50, Electrolyte, 30 mL

HI7082 3.5M KCI Electrolyte, 30 mL, for double junction electrodes




A2.1.10. ELECTRODE REFILL ELECTROLYTE SOLUTIONS IN FDA APPROVED BOTTLE

HI8071 3.5MKC + AgCl Electrolyte, 30 mL, for single junction electrodes
HI8072 1M KNO, Electrolyte, 30 mL

HI8082 3.5M KCl Electrolyte, 30 mL, for double junction electrodes
A2.1.11.  ORP PRETREATMENT SOLUTIONS

HI709TM Reducing Pretreatment Solution, 230 mL
HI7091L Reducing Pretreatment Solution, 500 mL
HI7092M Oxidizing Pretreatment Solution, 230 mL
HI7092L Oxidizing Pretreatment Solution, 500 mL
A2.1.12.  TITRATION REAGENTS

HI70429 0.05 M AgNO, Titration Reagent, 1L

HI70433 0.01 N Stabilized lodine Titration Reagent, 1 L
HI70439 0.1 M Na,S,0,Titration Reagent, 1 L

HI70440 0.02 N Stabilized lodine Titration Reagent, 1 L
HI70441 0.04 N Stabilized lodine Titration Reagent, 1L
HI70448 0.02 M AgNO, Titration Reagent, 1L

HI70449 0.02 M EDTA Titration Reagent, 1L

HI70455 0.01 N NaOH Titration Reagent, 1 L

HI70456 0.1 N NaOH Titration Reagent, 1 L

HI70457 1 N NaOH Titration Reagent, 1 L

HI70458 0.01 M HSO, Titration Reagent, 1L

HI70459 0.05 M H,SO, Titration Reagent, 1 L

HI70462 0.01 N HC Titration Reagent, 1L

HI70463 0.1 NHCl Titration Reagent, 1L

HI70464 1 N H{l Titration Reagent, 1L

A2.1.13. 10N SELECTIVE ELECTRODE CALIBRATION STANDARDS
HI4001-01 0.1 M Ammonia Standard

HI4001-02 100 ppm Ammonia Standard (as N)
HI4001-03 1000 ppm Ammonia Standard (as N)
H14002-01 0.1 M Bromide Standard

H14003-01 0.1 M Cadmium Standard

HI4004-01 0.1 M Calcium Standard

H14005-01 0.1 M Carbon Dioxide Standard

HI4005-03 1000 ppm Carbon Dioxide Standard (as CaC0))
H14007-01 0.1 M Chloride Standard

HI4007-02 100 ppm Chloride Standard

HI4007-03 1000 ppm Chloride Standard

H14008-01 0.1 M Cupric Standard
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HI4010-01 0.1 M Fluoride Standard

H14010-02 100 ppm Fluoride Standard
H14010-03 1000 ppm Fluoride Standard
HI4011-01 0.1 M lodide Standard
HI4012-01 0.1 M Lead Standard
HI4012-21 0.1 M Sulfate Standard
H14013-01 0.1 M Nitrate Standard
H14013-02 100 ppm Nitrate Standard
HI4013-03 1000 ppm Nitrate Standard
HI4014-01 0.1 M Potassium Standard
HI4015-01 0.1 M Silver Standard

A2.2. SENSORS

A2.2.1. pH ELECTRODES

HI1043B

Glass-body, double junction, refillable, combination pH electrode.

Use: strong acid and base, paint and solvents

HI1053B

Glass-body, triple ceramic, conic shape, refillable, combination pH electrode.
Use: emulsions, fats and creams, soil and semi-solids samples

HI1083B

Glass-body, micro, Viscolene, nonrefillable, combination pH electrode.

Use: biotechnology and micro itration

HI1131B

Glass-body, double junction, refillable, combination pH electrode.

Use: general purpose

HI1330B

Glass-body, semimicro, single junction, refillable, combination pH electrode.
Use: laboratory, vials, and test tubes

HI1331B

Glass-body, semimicro, single junction, refillable, combination pH electrode.
Use: flasks

HI1230B

Plastic-body (PEI), double junction, gel-filled, combination pH electrode.
Use: general purpose

HI2031B

Glass-body, conical tip, refillable, combination pH electrode.

Use: dairy and semi-solid products

HI1332B

Plastic-body (PEI), double junction, refillable, combination pH electrode.



Use: chemicals, field applications and quality control testing. =
FC100B a
Plastic-body (PVDF), double junction, refillable, combination pH electrode. a
Use: cheese E

w
FC2008B

Plastic-body (PVDF), single junction, conical tip, non-refillable Viscolene electrolyte, combination pH electrode.
Use: milk, yogurt, dairy products, and semi-solid foods

FC210B

Glass-body, double junction, conical tip, non-refillable Viscolene electrolyte, combination pH electrode.
Use: milk, yogurt, and cream

FC220B

Glass-body, single junction, refillable, combination pH electrode.

Use: milk, yogurt, cream, sauce, and fruit juices

FC911B

Plastic-body (PVDF), double junction, refillable, combination pH electrode.

Use: sauce, juices, dairy products and other liquid or slurry forms of food

HI1413B

Glass-body, single junction, flat tip, non-refillable Viscolene electrolyte, combination pH electrode.
Use: surfaces, skin, leather, paper, and emulsions

A2.2.2. ORP ELECTRODES

HI3131B

Glass-body, refillable, combination platinum ORP electrode.

Use: laboratories and general purpose

HI32308B

Plastic-body (PEI), gel-filled, combination platinum ORP electrode.
Use: municipal water and quality control

HI4430B

Plastic-body (PEI), gel-filled, combination gold ORP electrode.
Use: oxidants and ozone

A2.23. HALF-CELL ELECTRODES

HI2110B

Glass-body, single half-cell pH electrode.

Use: general purpose

HI5311

Glass-body, Ag/AgCl reference half-cell electrode, double junction, refillable with 4mm banana plug with Tm (3.3") cable.
Use: general purpose with wide temperature range

HI5315

Plastic-body (PEl), double junction, Ag/AgCl reference half-cell electrode, refillable with 4mm plug with 1 m (3.3) cable.
Use: lon Selective Electrodes




HI5412
Glass-body, single Calomel reference half-cell electrode, refillable with 4mm plug with Tm (3.3") cable.
Use: general purpose with constant temperature range

A2.24. 10N SELECTIVE ELECTRODES

HI4101 Ammonia ISE

H14002 / H14102 Bromide ISE
H14003 / H14103 Cadmium ISE
H14004 / HI14104 Chloride ISE
H14105 Carbon Dioxide ISE
H14007 / HI4107 Chloride ISE
H14008 / H14108 Cupric ISE
H14009 / H14109 Cyanide ISE
H14010 / HI4110 Flyoride ISE
HI4011 / HI4117 lodide ISE
H14012 / HI4112 Lead ISE
H14013 / H14113 Nitrate ISE
H14014 / H14114 Potassium ISE
H14015 / HI4115 Silver / Sulfide ISE
FC300B Sodium

A2.25. TEMPERATURE SENSOR

HI7662-TW
Temperature probe with 1 m (3.3") paneled cable.
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A23. TITRATOR COMPONENTS

Pump Assembly
HI930100

Pump Assembly with Peristaltic Pump
HI930101

3 Way Valve
H1900260

Tool for burette cap removal
H1900942

Burette with:

5 mL syringe - HI930105
10 mL syringe - HI930110
25 mL syringe - HI930125
50 mL syringe - H1930150

5 ml Syringe
H1900205

10 mL Syringe
H1900210

25 mL Syringe
H1900225

50 mL Syringe
H1900250

Titrator Peristaltic Pump Complete
Tubing Set

H1930202

Aspiration Tube with fitting and
protection tube

H1900270

Dispensing Tube with dispensing tip,
fitting, profection tube and tube guide
H1930280

Overhead Stirrer +

3 propellers
H1930301

Replacement Propellers

(3 pcs.)
HI930302

High Chemical Resistance Propellers

(3 pcs.)
HI930303

Stirrer Support
H1930320
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ACCESSORIES

Overhead Electrode Holder
H1930310

Temperature Probe
HI7662-TW

Roller Tube for Titrator peristaltic pump

(3 pcs.)

Sgs, HI930204

USB Cable
H1920013

USB Storage Device
H1930900U

Instruction Manual Binder

| HI930801

Replacement Cap and Rotor
for Peristaltic Pump

H1930201

Potentiometric Analog Board

| 1930401

Shorting Cap
H1900945

Power Adapter (USA Plug)
H1900946

Power Adapter (European Plug)
H1900947

Y Blank Burette Support

H1930190

Blank Support
HI930191

Electrode adapter for
overhead stirrer holder

HI930311



A2.4. AUTOSAMPLER COMPONENTS

Autosampler
HI922 - XYI

Control Panel
H1920-922

Tray Locking Screw

H1920-960

Electrode Holder
H1920-310

Temperature Sensor
HI7662-AW

USB Memory Stick
H1920-901

Titrant Dispensing Tube (1.5 m)
H1920-281

Communication Cable
H1920-933
(H1932 to HI921/H1922)

BNC Extension Cable (1 m)
H1920-931

Reference Extension Cable (1 m)
H1920-932

16 Beaker Tray, 60 mm dia.
Single Row with RFID
HI920-11660W

18 Beaker Tray, 53 mm dia.
Single Row with RFID
HI920-11853W

Plastic Beaker for
H1920-11660 (20 pcs.)
H1920-060

Plastic Beaker for
H1920-11853 (20 pcs.)
H1920-053
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ACCESSORIES

Peristaltic Pump with dispensing tubing
H1920-103

Peristaltic pump with aspiration tubing
H1920-104

Membrane Pump with tubing
H1920-113

Replacement Cap and Rotor for
Peristaltic Pump

H1920-201

Tubing Set with plastic dispensing tube
quide for peristalfic pump

H1920-208

Tubing Set with stainless steel
aspiration tube for peristaltic pump

H1920-203

Roller Tube for Autosampler peristaltic
pump (3 pcs.)
H1920-204

Membrane Pump Complete Tubing Set
H1920-212

TYGON Tube (5 m)
H1920-290

Overhead Stirrer +

3 propellers
H1930301

Replacement Propellers

(3 pes.)
H1930302

High Chemical Resistance Propellers

(3 pes.)
H1930303

Cable Chain
H1920-320

25 mm x 7 mm Stir Bars (10 pcs.)
HI731319



Certification

All Hanna Instruments conform to the CE European Directives.
c € RoHS
compliant

Disposal of Electrical & Electronic Equipment. The product should not be treated as household waste. Instead hand it
over to the appropriate collection point for the recycling of electrical and electronic equipment which will conserve natural
[6SOUICes.

Ensuring proper product and battery disposal prevents potential negative consequences for the environment and human
health. For more information, contact your city, your local household waste disposal service, the place of purchase or go

to www.hannainst.com.

MAN932 10/18



Recommendations for Users | Before using this product, make sure it is entirely suitable for your specific application and for the
environment in which it is used. Any variation introduced by the user to the supplied equipment
may degrade the meters” performance. For yours and the meter’s safety do not use or store the
meter in hazardous environments.

Warranty | The HI932 is warranted for two years against defects in workmanship and materials when used for its intended
purpose and maintained according to instructions. Damage due to accidents, misuse, tampering or lack of
prescribed maintenance is not covered.

If service is required, contact your local Hanna Instruments Office. If under warranty, report the model number, date
of purchase, serial number and the nature of the problem. If the repair is not covered by the warranty, you will be
notified of the charges incurred. If the instrument is to be returned to Hanna Instruments, first obtain a Returned Goods
Authorization (RGA) number from the Technical Service department and then send it with shipping costs prepaid. When
shipping any instrument, make sure it is properly packed for complete protection.

Hanna Instruments reserves the right to modify the design, construction or appearance of its products without advance notice.
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METHOD ID: HIOOOTEN

0.1N SODIUM HYDROXIDE TITRANT CONCENTRATION

DESCRIPTION
Method for the standardization (titer determination) of 0.1N Sodium

Hydroxide (NaOH) fitrant solution against Potassium Hydrogen
Phthalate (KHP). The results are expressed in N (eqy/L).

REFERENCE

AOAC Official Methods of Analysis, Official Method 936.16
ELECTRODE

e HIT131B  Combination pH Electrode

o HI7662-T  Temperature Probe

REAGENTS

 HI70456  0.1N Sodium Hydroxide (1 L)

* HI70401  Potassium Hydrogen Phthalate (20 g)

* HI70436  Deionized Water (1 gal)
ACCESSORIES

* HI70300L Storage Solution (500 mL)

e HI7071  Electrode Fill Solution (30 mLx 4)
* HI7004L  pH 4.01 Buffer Solution (500 mL)
e HI7007L  pH 7.01 Buffer Solution (500 mL)
e HI7010L  pH 10.01 Buffer Solution (500 mL)

* HI740036P 100 mL Plastic Beaker (10 pcs)
* Analytical Balance with 0.0001 g resolution

DEVICE PREPARATION

* (onnect the pH electrode and temperature probe to the titrator.

* Install @ 25 ml burette filled with 0.IN sodium hydroxide
(HI70456) on pump one and verify that no air bubbles are present
in the burette or tubing. If necessary prime the burette until all the
air has been removed comple’rely

R
* Press | MZtﬁSL

...............

...............

o Press| Mode ! from the main screen, if necessary select the
unulog board and press{ PH

* (alibrate the electrode using pH 4.01, 7.01 and 10.01 buffers.
Refer to the instruction manual for calibration procedure.

SAMPLE PREPARATION

* (rush approximately 3 grams of potassium hydrogen phthalate
(H170401) and dry it for 2 hours at 120°C. Cool to room
temperature in a desiccator.

* Place a clean 100 mL plastic beaker on the analytical balance.

e Zero the balance.

*  (arefully weigh approximately 0.20 grams of dried potassium
hydrogen phthalate into the beaker. Ensure that all of the
potassium hydrogen phthalate is on the bottom of the beaker.

* Record the exact weight of the sumple once the balance has
stabilized with an accuracy of 0.0001 grams.

* Remove the beaker from the balance and add deionized water
to the 50 mL mark on the beaker.

ANALYSIS

* Place the beaker under the stirrer assembly and lower it to
immerse the pH electrode, temperature probe and stirrer. Ensure
that the reference junction of the pH electrode is 5 to 6 mm
below the surface. If necessary add extra deionized water.
Note: The dispensing tip should be slightly submerged in the
sample.

start

* Press | stop |. You will be prompted to enter the weight of the
analyte (weight of potassium hydrogen phthalate). Use the

numeric keypad to enter the exact weight and press fo
start the analysis.
Note: Ensure that the potassium hydrogen phthalate dissolves
completely during the pre-fitration sfir time. Erroneous results
may occur if the sample does not dissolve completely prior to
fitration. If necessary the pre-titration stir time can be increased.

o At the end of the fitration, after detection of the equivalence
point, “Titration Completed” will appear with the result. The
result is expressed in N (eq/L) of sodium hydroxide.

* Remove the pH electrode, temperature probe and stirrer from the
sample and rinse them thoroughly with deionized water.

* Record the result.
Note: For improved accuracy, repeat this procedure a minimum
of three times and calculate the average value.

For methods utilizing 0.1N sodium hydroxide titrant solution,
follow the steps below to enter the titer/standardized value.

o Select the method utilizing 0.1N sodium hydroxide.

o Pressi ootoe £ from the main screen.

. Usmg’rhearrow keys, highlight Tifrant Conc. and press
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METHOD ID: HIOOOTEN

0.1N SODIUM HYDROXIDE TITRANT CONCENTRATION

METHOD PARAMETERS

Name: 0.1N Sodium Hydroxide
Method Revision: 3.0
Analysis Type: Standard Titration
Analog Board: Analog 1

Stirrer Configuration:

Stirrer: Stirrer 1

Stirring Speed: 1400 RPM
Pump Configuration:

Titrant Pump: Pump 1
Reagent Addition 1: Disabled
Reagent Addition 2: Disabled
Dosing Type: Dynamic

Min Vol: 0.030 mL

Max Vol: 0.500 mL

delta E: 4.500 mv
End Point Mode: pH 1EQ point, 1st Der
Recognition Options:

Threshold: 500 mV/mL

Range: NO

Filtered Derivatives: NO
Pre-Titration Volume: 5.000 mL
Pre-Titration Stir Time: 60 sec
Measurement Mode: Signal Stability

delta E: 0.3 mV

delta t: 2 sec

Min wait: 3 sec

Max wait: 30 sec
Electrode Type: pH
Blank Option: No Blank
Calculations: Stdz. Titrant by Weight
Dilution Option: Disabled
Titrant Name: 0.1N NaOH
Analyte Size: 0.20000 g
Analyte Entry: Manual
Maximum Titrant Volume: 15.000 mL

-2000.0 to 2000.0 mv
25 mL/50.0 mL/min

1 Reading

XXXXX

Potential Range:
Volume/Flow Rate:
Signal Averaging:
Significant Figures:

CALCULATIONS

Calculations: Stdz. Titrant by Weight
Titrant units: N (eq/L)
Titrant volume dosed: vV (L)
Standard weight: 0.200 g

mw of standard: 204.23 g/mol

Titrant/Standard: 1.000 eg/mol
ﬂNaOH _ 0.200 *1.000
L 204.23 * V(L)

RESULTS

Titration Report
Method Name: 0.1N Sodium Hydroxide
Time & Date: 17:03 Jun 07, 2018
Report ID: Ti 00053

Titration Results
Method Name: 0.1N Sodium Hydroxide
Time & Date: 17:03 Jun 07, 2018

Analyte Size: 0.20920 g
End Point Volume: 10.215 mL
pH Equivalence Point: 8.394

Result: 0.10027 N(eqg/L)
Initial & Final pH: 4.173 to 9.570
Titration Duration: 6:25 [mm:ss]

Titration went to Completion

Analyst Signature:




METHOD ID: HIO002EN

0.1N HYDROCHLORIC ACID TITRANT CONCENTRATION

DESCRIPTION

Method for the standardization (fiter determination) of 0.1N
Hydrochloric Acid (HCI) fitrant solution against Sodium Hydroxide
(NaOH). The results are expressed in N (eq/L).

REFERENCE

AOAC Official Methods of Analysis, Official Method 936.15
ELECTRODE

e HIT131B  Combination pH Electrode

o HI7662-T  Temperature Probe

REAGENTS

o HI70463  0.1N Hydrochloric Acid (1 L)
 HI70456  0.1N Sodium Hydroxide (1 L)

* HI70436  Deionized Water (1 gal)
ACCESSORIES

* HI70300L Storage Solution (500 mL)

e HI7071  Electrode Fill Solution (30 mLx 4)
* HI7004L  pH 4.01 Buffer Solution (500 mL)
e HI7007L  pH 7.01 Buffer Solution (500 mL)
e HI7010L  pH 10.01 Buffer Solution (500 mL)

* HI740036P 100 mL Plastic Beakers (10 pcs)
10 mL Class A Volumetric Pipette

DEVICE PREPARATION

* (onnect the pH electrode and temperature probe to the titrator.

* Install a 25 mL burette filled with 0.1N hydrochloric acid (HI70463)
on pump one and verify that no air bubbles are present in the
burette or tubing. If necessary prime the burette until all the air has
been removed completely

...............

...............

o Pressi ~___’j4_?_f_‘?____‘ from the main screen and press| o

* (alibrate the electrode using pH 4.01, 7.01 and 10.01 buffers.
Refer to the instruction manual for calibration procedure.

SAMPLE PREPARATION

o Use a Class A volumetric pipette to transfer exactly 10.00 mL of
0.1N sodium hydroxide (H170456) to a clean 100 mL beaker.

* Add deionized water to the 50 mL mark on the beaker.

ANALYSIS

* Place the beaker under the stirrer assembly and lower it to
immerse the pH electrode, tfemperature probe and stirrer. Ensure
that the reference junction of the pH electrode is 5 to 6 mm
below the surface. If necessary add extra deionized water.
Note: The dispensing tip should be slightly submerged in the
sample.

* Press , the fitrator start the analysis.

o At the end of the titration, after detection of the equivalence
point, “Titration Completed” will appear with the result. The
result is expressed in N (eq/L) of hydrochloric acid.

* Remove the pH electrode, temperature probe and stirrer from the
sample and rinse them thoroughly with deionized water.

* Record the result.

Note: For improved accuracy, repeat this procedure a minimum
of three times and calculate the average value.

For methods utilizing 0.1N hydrochloric acid titrant solution,
follow the steps below to enter the titer/standardized value.

* Select the merhod utilizing 0.1N hydrochloric acid.

* Pressi options tfrom the main screen.

. Usmgthearrow keys, highlight Titrant Conc. and press

...............
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METHOD ID: HIO00ZEN

0.1N HYDROCHLORIC ACID TITRANT CONCENTRATION

METHOD PARAMETERS

Name : 0.1N Hydrochloric Acid
Method Revision: 3.0
Analysis Type: Standard Titration
Analog Board: Analog 1

Stirrer Configuration:

Stirrer: Stirrer 1

Stirring Speed: 1400 RPM
Pump Configuration:

Titrant Pump: Pump 1
Reagent Addition 1: Disabled
Reagent Addition 2: Disabled
Dosing Type: Dynamic

Min Vol: 0.030 mL

Max Vol: 0.500 mL

delta E: 6.000 mv

End Point Mode: pH 1EQ point, 1st Der
Recognition Options:

Threshold: 500 mV/mL
Range: NO
Filtered Derivatives: NO
Pre-Titration Volume: 5.000 mL
Pre-Titration Stir Time: 0 sec
Measurement Mode: Signal Stability
delta E: 1.0 mv
delta t: 2 sec
Min wait: 3 sec
Max wait: 15 sec
Electrode Type: pH
Blank Option: No Blank
Calculations: Stdz. Titrant by Volume
Dilution Option: Disabled
Titrant Name: 0.1N HC1
Analyte Size: 10.0000 mL
Analyte Entry: Fixed
Maximum Titrant Volume: 15.000 mL

-2000.0 to 2000.0 mv
25 mL/50.0 mL/min

1 Reading

XXXXX

Potential Range:
Volume/Flow Rate:
Signal Averaging:
Significant Figures:

CALCULATIONS

Calculations: Stdz. Titrant by Volume
Titrant units: N (eq/L)
Titrant volume dosed: vV (L)
Standard volume: 10.000 mL
Standard conc.: 0.100 eq/L

ﬂHCl _ 10.000 * 0.100
V(@) * 1000

RESULTS

Titration Report
Method Name: 0.1N Hydrochloric Acid
Time & Date: 14:55 July 30, 2018
Report ID: Ti 00002

Titration Results
Method Name: 0.1N Hydrochloric Acid
Time & Date: 14:55 July 30, 2018

Analyte Size: 10.000 mL
End Point Volume: 9.979 mL
pH Equivalence Point: 5.059

Result: 0.10020 N(eqg/L)
Initial & Final pH: 12.135 to 4.989
Titration Duration: 2:45 [mm:ss]

Titration went to Completion

Analyst Signature:




METHOD ID: HIO003EN

0.1M SODIUM THIOSULFATE TITRANT CONCENTRATION

DESCRIPTION

Method for the standardization (titer determination) of 0.1M
Sodium Thiosulfate (Na,5,0,) fitrant solution against Potassium
lodate (KIO,). The results are expressed in M (mol/L).

REFERENCE
Standard Methods for the Examination of Water and Wastewater
19" Edition, Method 4500-Cl B

ELECTRODE

* HI3131B  Combination ORP Electrode
REAGENTS

* HI70439  0.1M Sodium Thiosulfate (1 L)
* HI70407  Potassium lodate (20 g)
 HI70425  16% Sulfuric Acid (500 mL)

o HI70468  Potassium lodide (35 g)

* HI70436  Deionized Water (1 gal)
ACCESSORIES

HI70300L  Storage Solution (500 mL)
e HI7071  Electrode Fill Solution (30 mLx 4)
* HI740036P 100 mL Plastic Beakers (10 pcs)
* Analytical Balance 0.0001 g
* 100 mL Class A Volumetric Flask
10 mL Class A Volumetric Pipette

DEVICE PREPARATION

* (onnect the ORP electrode o the fitrator.

* nstall a 25 mL burette filled with 0.1M sodium thiosulfate
(HI70439) on pump one and verify that no air bubbles are
present in the burette or tubing. If necessary prime the burette
until all The uir has been removed completely.

...............

...............

ELECTRODE PREPARATION
* Prepare the ORP electrode according fo the procedure in the
manual.

SAMPLE PREPARATION

e (rush approximately 2 grams of potassium iodate (HI70407)
and dry it for 2 hours at 120°C. Cool to room temperature in a
desiccator.

o (arefully weigh approximately 0.35 grams of dried potassium
iodate.

* Record the exact weight of the sample once the balance has
stabilized with an accuracy of 0.0001 grams.

o (arefully transfer the salt to a 100 ml Class A volumetric flask.
Add approximately 80 ml of deionized water, and mix to
dissolve. Once the salt is complefely dissolved bring the flask to
volume with deionized water, mix well.

e Use a Class A volumetric pipette fo transfer exactly 10.00 mL of
the solution to a clean 100 mL plastic beaker.

*  Add deionized water o the 50 mL mark on the beaker.

e Add 5.00 mL of 16% sulfuric acid (HI70425) and 1.5 grams of
potassium iodide (H170468) to the beaker.

ANALYSIS

* Place the beaker under the stirrer assembly and lower it to
immerse the ORP electrode and stirrer. Ensure that the reference
junction of the ORP electrode is 5 to 6 mm below the surface. If
necessary add extra deionized water.
Note: The dispensing tip should be slightly submerged in the
sample.

start

e Press | stop |. You will be prompted to enter the weight of the
analyte (weight of potassium |0dat%Use the numeric keypad

to enfer the exact weight and press to start the analysis.

o At the end of the fitration, after detection of the equivalence
point, “Titration Completed” will appear with the result. The
result is expressed in M (mol/L) of sodium thiosulfate.

*  Remove the ORP electrode and stirrer from the sample and rinse
them thoroughly with deionized water.

* Record the result.
Note: For improved accuracy, repeat this procedure a minimum
of three times and calculate the average value.

For methods utilizing 0.1M sodium thiosulfate titrant solution,
follow the steps below to enter the titer/standardized value.

o Select the method utilizing 0.1M sodium thiosulfate.

o Pressi ootoe £ from the main screen.

. Usmg’rhearrow keys, highlight Titrant Conc. and press

—
=
(72
o
=
=
—
—
=
o
(7]
(=
-
=
="
™m
=
=
—
—
()
o
P
~
™m
—
—
=
o
=




P
=
=
—
—
[ ]
J
P
o
J
[—
=
=
o
—
=T
|5 .
|
=
(V2]
=
=
—
—
—
Q
o
(%)
=
o

METHOD ID: HIO003EN

0.1M SODIUM THIOSULFATE TITRANT CONCENTRATION

METHOD PARAMETERS

Name : 0.1M Sodium Thiosulfate
Method Revision: 3.0
Analysis Type: Standard Titration
Analog Board: Analog 1

Stirrer Configuration:

Stirrer: Stirrer 1

Stirring Speed: 1400 RPM
Pump Configuration:

Titrant Pump: Pump 1
Reagent Addition 1: Disabled
Reagent Addition 2: Disabled
Dosing Type: Dynamic

Min Vol: 0.030 mL

Max Vol: 0.600 mL

delta E: 6.500 mv
End Point Mode: mV 1EQ point, 1lst Der
Recognition Options:

Threshold: 50 mV/mL

Range: NO

Filtered Derivatives: NO
Pre-Titration Volume: 5.000 mL
Pre-Titration Stir Time: 0 sec
Measurement Mode: Signal Stability

delta E: 0.3 mV

delta t: 2 sec

Min wait: 2 sec

Max wait: 20 sec
Electrode Type: ORP
Blank Option: No Blank
Calculations: Stdz. Titrant by Weight
Dilution Option: Enabled

Final Dilution Volume: 100.000 mL

Aliquot Volume: 10.000 mL
Titrant Name: 0.1M Na2S203
Analyte Size: 0.35000 g
Analyte Entry: Manual
Maximum Titrant Volume: 15.000 mL

-2000.0 to 2000.0 mv
25 mL/50.0 mL/min

1 Reading

XXXXX

Potential Range:
Volume/Flow Rate:
Signal Averaging:
Significant Figures:

CALCULATIONS

Calculations: Stdz. Titrant by Weight

Titrant units: M (mol/L)

Titrant volume dosed: vV (L)

Standard weight: 0.350 g

Dilution Factor: 0.100
Final Dilution volume: 100.000 mL
Aliquot Volume: 10.000 mL

mw of standard: 214.00 g/mol

Titrant/Standard: 6.000 mol/mol
mol 0.350 *0.10 *6.0
——NasS,0, =

L 214.00 * V(L)

RESULTS

Titration Report
Method Name: 0.1M Sodium Thiosulfate
Time & Date: 17:10 Jun 22, 2018
Report ID: Ti 00073

Titration Results
Method Name: 0.1M Sodium Thiosulfate

Time & Date: 17:10 Jun 22, 2018
Analyte Size: 0.35020 g
End Point Volume: 9.635 mL
mV Equivalence Point: 233.0

Result:
Initial & Final mV:
Titration Duration:

0.10191 M (mol/L)

361.8 to 173.4

2:51 [mm:ss]
Titration went to Completion

Analyst Signature:




METHOD ID: HIOOTOEN

0.1M FERROUS AMMONIUM SULFATE TITRANT CONCENTRATION

DESCRIPTION
Method for the standardization (titer determination) of 0.1M
Ferrous Ammonium Sulfate (FAS) titrant solution against Potassium

Dichromate (K.Cr,0.). The results are expressed in M (mol/L).

REFERENCE
Standard Methods for the Examination of Water and Wastewater
21 Edition, Method 52208

ELECTRODE

e HI3131B  Combination ORP Electrode
REAGENTS

e HI70444  25% Sulfuric Acid

* HI70436  Deionized Water (1 gal)

o Ferrous Ammonium Sulfate (ACS Grade)
* Potassium Dichromate (ACS Grade)

ACCESSORIES

 HI70300L Storage Solution (500 mL)

e HI7071  Electrode Fill Solution (30 mLx 4)
* HI740036P 100 mL Plastic Beakers (10 pcs)
* Analytical Balance with 0.0001 g resolution

* 100 mL Class A Volumetric Flask

* 500 mL Class A Volumetric Flask

10 mL Class A Volumetric Pipette

TITRANT PREPARATION

o (arefully weigh 19.607 grams of ferrous ammonium sulfate.

o (arefully transfer the salt to a 500 mL Class A volumetric flask. Add
approximately 300 mL of deionized water, and mix to dissolve.

e Add 40.00 mL of 25% sulfuric acid (H170444) to the flask. Invert
the solution to mix.

*  Allow the flask to return to room temperature.

* Bring the flsk to volume with deionized water, mix well.

DEVICE PREPARATION

* (onnect the ORP electrode o the fitrator.

o Install a 25 mL burette filled with 0.1M ferrous ammonium
sulfate on pump one and verify that no air bubbles are present
in the burette or tubing. If necessary prime the burette until all
the air has been removed completely.

ELECTRODE PREPARATION
* Prepare the ORP electrode according to the procedure in the
manual.

SAMPLE PREPARATION
* (rush approximately 2 grams of potassium dichromate and dry it
for 2 hours at 150°C. Cool to room temperature in a desiccator.

o (arefully weigh approximately 0.49 grams of dried potassium
dichromate.

* Record the exact weight of the sumple once the balance has
stabilized with an accuracy of 0.0001 grams.

o (arefully transfer the salt to a 100 mL Class A volumetric flask.
Add approximately 80 mL of deionized water, and mix to
dissolve. Once the salt is completely dissolved bring the flask fo
volume with deionized water, mix well.

e Use a Class A volumetric pipette fo transfer exactly 10.00 mL of
the solution to a clean 100 mL plastic beaker.

e Add 25.00 mL of 25% sulfuric acid (HI70444) to the beaker.

* Add deionized water o the 50 mL mark on the beaker.

ANALYSIS

* Place the beaker under the stirrer assembly and lower it to
immerse the electrode and sfirrer. Ensure that the reference
junction of the ORP electrode is 5 to 6 mm below the surface. If
necessary add extra deionized water.
Note: The dispensing tip should be slightly submerged in the
sample.

start

e Press | stop |. You will be prompted to enter the weight of the
analyte (weight of potassium dichromate). Use the numeric

keypad to enter the exact weight and press to start the
analysis.

o At the end of the fitration, after detection of the equivalence
point, “Titration Completed” will appear with the result. The
result is expressed in M (mol/L) of ferrous ammonium
sulfate.

*  Remove the ORP electrode and stirrer from the sample and rinse
them thoroughly with deionized water.

* Record the result.

Note: For improved accuracy, repeat this procedure a minimum
of three times and calculate the average value.

For methods utilizing 0.1M ferrous ammonium sulfate itrant
solution, follow the steps below to enter the titer/standardized
value.

o Select the method utilizing 0.1M ferrous ammonium sulfate

...............

* Pressi options | from the main screen.

. Usmgthearrow keys, highlight Titrant Conc. and press

...............
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METHOD ID: HIOOTOEN

0.1M FERROUS AMMONIUM SULFATE TITRANT CONCENTRATION

METHOD PARAMETERS

Name : 0.1M FAS
Method Revision: 3.0
Analysis Type: Standard Titration
Analog Board: Analog 1

Stirrer Configuration:

Stirrer: Stirrer 1

Stirring Speed: 1400 RPM
Pump Configuration:

Titrant Pump: Pump 1
Reagent Addition 1: Disabled
Reagent Addition 2: Disabled
Dosing Type: Dynamic

Min Vol: 0.030 mL

Max Vol: 0.500 mL

delta E: 4.500 mv
End Point Mode: mV 1EQ point, 1lst Der
Recognition Options:

Threshold: 35 mV/mL

Range: NO

Filtered Derivatives: NO
Pre-Titration Volume: 5.000 mL
Pre-Titration Stir Time: 0 sec
Measurement Mode: Signal Stability

delta E: 0.5 mv

delta t: 3 sec

Min wait: 2 sec

Max wait: 20 sec
Electrode Type: ORP
Blank Option: No Blank
Calculations: Stdz. Titrant by Weight
Dilution Option: Enabled

Final Dilution Volume: 100.000 mL

Aliquot Volume: 10.000 mL
Titrant Name: 0.1M FAS
Analyte Size: 0.49000 g
Analyte Entry: Manual
Maximum Titrant Volume: 15.000 mL

-2000.0 to 2000.0 mv
25 mL/50.0 mL/min

1 Reading

XXXXX

Potential Range:
Volume/Flow Rate:
Signal Averaging:
Significant Figures:

CALCULATIONS

Calculations: Stdz. Titrant by Weight

Titrant units: M (mol/L)

Titrant volume dosed: vV (L)

Standard weight: 0.490 g

Dilution Factor: 0.100
Final Dilution volume: 100.000 mL
Aliquot Volume: 10.000 mL

mw of standard: 294.18 g/mol

Titrant/Standard: 6.000 mol/mol
mol 0.490 *0.10 * 6.0
— FAS =
294.18 * V(L)
RESULTS

Titration Report

Method Name: 0.1M FAS
Time & Date: 15:59 August 1, 2018
Report ID: Ti 00015
Titration Results
Method Name: 0.1M FAS
Time & Date: 15:59 August 1, 2018
Analyte Size: 0.491 g
End Point Volume: 9.879 mL
mV Equivalence Point: 667.4

Result: 0.10137 M (mol/L)
Initial & Final mV: 791.3 to 598.0
Titration Duration: 3:05 [mm:ss]

Titration went to Completion

Analyst Signature:




METHOD ID: HI0200EN

0.02M SILVER NITRATE TITRANT CONCENTRATION

DESCRIPTION

Method for the standardization (fiter determination) of 0.02M Silver
Nitrate (AgNO,) fitrant solution against Sodium Chloride (Nadl). The
results are expressed in M (mol/L).

REFERENCE

AOAC Official Methods of Analysis, Official Method 941.18
ELECTRODE

o HI4115  Silver/Sulfide Combination ISE
REAGENTS

o HI70448  0.02M Silver Nitrate (1 L)

* HI70406  Sodium Chloride (20 g)

o HI70427  1.5M Nitric Acid Solution (500 mL)
* HI70436  Deionized Water (1 gal)
ACCESSORIES

e HI7072  Electrode Fill Solution (4 x 30 mL)

Analytical Balance with 0.0001 g resolution
150 mL Glass Beaker

100 mL Class A Volumetric Flask

5 mL Class A Volumetric Pipette

DEVICE PREPARATION

*  (onnect the Silver/Sulfide electrode to the titrator.

o Install a 25 mLburette filled with 0.02M silver nitrate (H170448)
on pump one and verify that no air bubbles are present in the
burette or tubing. If necessary prime the burette until all the air

.............................

ELECTRODE PREPARATION
*  Prepare the Silver/Sulfide electrode according to the procedure in
the manual.

SAMPLE PREPARATION

e (Crush approximately 2 grams of sodium chloride (HI70406)
and dry it for 2 hours at 140°C. Cool to room temperature in
a desiccator.

* Weigh 0.20 g of dried sodium chloride with an accuracy of
0.0001 g. Transfer the salt to a 100 mL volumetric flask.
Add approximately 80 mL of distilled water and mix. Dissolve
completely before bringing to volume.

e Use a Class A volumetric pipette fo transfer exactly 5.00 mL of
prepared standard solution to a 150 ml glass beaker and add
distilled water to the 100 mL mark on the beaker.

e Add 10.00 mL of 1.5M nitric acid (H170427) to the beaker.

ANALYSIS

* Place the beaker under the stirrer assembly and lower it to
immerse the Silver/Sulfide electrode and stirrer. Ensure that
the reference junction of the electrode is 5 to 6 mm below the
surface. If necessary add extra deionized water.
Note: The dispensing fip should be slightly submerged in the
sample.

start

* Press | stop |. You will be prompted to enter the weight of the
analyte (weight of sodium chloride). Use the numeric keypad

to enfer the exact weight and press @ to start the analysis.

* At the end of the fitration, after detection of the equivalence
point, “Titration Completed” will appear with the result. The
result is expressed in M (mol/L) of silver nitrate.

*  Remove the electrode and stirrer from the sample and rinse them
thoroughly with deionized water.

* Record the result.
Note: For improved accuracy, repeat this procedure a minimum
of three times and calculate the average value.

For methods utilizing 0.02M silver nitrate fitrant solution,
follow the steps below to enter the titer/standardized value.

* Select the method utilizing 0.02M silver nitrate.

* Pressi options | from the main screen.

. Usmg’rhearrow keys, highlight Tifrant Conc. and press
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METHOD ID: HI0200EN

0.02M SILVER NITRATE TITRANT CONCENTRATION

METHOD PARAMETERS

Name : 0.02M Silver Nitrate
Method Revision: 3.0
Analysis Type: Standard Titration
Analog Board: Analog 1

Stirrer Configuration:

Stirrer: Stirrer 1

Stirring Speed: 1400 RPM
Pump Configuration:

Titrant Pump: Pump 1
Reagent Addition 1: Disabled
Reagent Addition 2: Disabled
Dosing Type: Dynamic

Min Vol: 0.030 mL

Max Vol: 0.500 mL

delta E: 8.000 mv
End Point Mode: mV 1EQ point, 1lst Der
Recognition Options:

Threshold: 100 mV/mL

Range: NO

Filtered Derivatives: YES
Pre-Titration Volume: 6.000 mL
Pre-Titration Stir Time: 0 sec
Measurement Mode: Signal Stability

delta E: 1.0 mv

delta t: 2 sec

Min wait: 2 sec

Max wait: 20 sec
Electrode Type: Silver/Sulfide
Blank Option: No Blank
Calculations: Stdz. Titrant by Weight
Dilution Option: Enabled

Final Dilution Volume: 100.000 mL

Aliquot Volume: 5.000 mL
Titrant Name: 0.02M AgNO3
Analyte Size: 0.20000 g
Analyte Entry: Manual
Maximum Titrant Volume: 15.000 mL

-2000.0 to 2000.0 mv
25 mL/50.0 mL/min

1 Reading

XXXXX

Potential Range:
Volume/Flow Rate:
Signal Averaging:
Significant Figures:

CALCULATIONS

Calculations: Stdz. Titrant by Weight

Titrant units: M (mol/L)

Titrant volume dosed: vV (L)

Standard weight: 0.200 g

Dilution Factor: 0.05
Final Dilution volume: 100.000 mL
Aliquot Volume: 5.000 mL

mw of standard: 58.440 g/mol

Titrant/Standard: 1.000 mol/mol
mol 0.200*0.05*1.0
—— AgNO, =
L 58.440 * V(L)
RESULTS

Titration Report
Method Name: 0.02M Silver Nitrate
Time & Date: 15:52 August 1, 2018
Report ID: Ti 00037

Titration Results
Method Name: 0.02M Silver Nitrate
Time & Date: 15:52 August 1, 2018

Analyte Size: 0.1923 g
End Point Volume: 9.065 mL
mV Equivalence Point: 273.1

Result: 0.01815 M (mol/L)
Initial & Final mV: 146.9 to 291.0
Titration Duration: 2:21 [mm:ss]

Titration went to Completion

Analyst Signature:




METHOD ID: HITO04EN

ALKALINITY OF WATER
0 to 2500 mg/L CaCO,, pH 4.5 Endpoint

DESCRIPTION

Method for the determination of total (methyl red) alkalinity in
water by titration of a sample to pH 4.5. The results are expressed in
mg/L (ppm) as calcium carbonate.

For the determination of phenolphthalein alkalinity, set the endpoint
fo pH 8.3.

REFERENCE
Standard Methods for the Examination of Water and Wastewater
21 edition, Method 23208

ELECTRODE

e HIT131B  Combination pH Electrode

o HI7662-T  Temperature Probe

REAGENTS

e HI70463  0.1N Hydrochloric Acid (1 L)

* HI70436  Deionized Water (1 gal)
ACCESSORIES

 HI70300L Storage Solution (500 mL)

e HI7082 Electrode Fill Solution (4 x 30 mL)
o HI7004L  pH 4.01 Buffer Solution (500 mL)
e HI7007L  pH 7.01 Buffer Solution (500 mL)
e HI7010L  pH 10.01 Buffer Solution (500 mL)
* HI740036P 100 mL Plastic Beaker (10 pcs)

50 mL Class A Volumetric Pipette

DEVICE PREPARATION
Connect the pH electrode and temperature probe fo the titrator.

* nstall @ 25 mlL burette filled with 0.IN hydrochloric acid
(HI70463) on pump one and verify that no air bubbles are
present in the burette or tubing. If necessary prime the burette
until all the air has been removed completely.

* For the defermination of the exact concentration of the 0.1N
hydrochloric acid, follow HIO002EN 0.TN Hydrochloric Acid

Titrant (oncentruhon

i Select

. Press Method from the main suieen. Use the arrow keys o

..............................

...............

o Press | Mode ! from the main screen, if necessary select the
unulog board and press{ P+

* (alibrate the electrode using pH 4.01, 7.01 and 10.01 buffers.
Refer to the instruction manual for calibration procedure.

SAMPLE PREPARATION
* Use a Class A volumetric pipette to transfer exactly 50.00 mL of
sample to a clean 100 mL plastic beaker.

ANALYSIS

* Place the beaker under the stirrer assembly and lower it to
immerse the pH electrode, temperature sensor and stirrer.
Ensure that the reference junction of the pH electrode is 5 to 6
mm below the surface. If necessary add extra deionized water.
Note: The dispensing tip should be slightly submerged in the
sample

* Press , the fitrator will start the analysis.

e At the end of the titration, when pH 4.50 is reached, “Titration
Completed” will appear with the result. The result is expressed
in mg/L as calcium carbonate.

* Remove the pH electrode, temperature probe and stirrer from the
sample and rinse them thoroughly with deionized water.

* Record the result.
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METHOD ID: HITO04EN

ALKALINITY OF WATER
0 to 2500 mg/L CaCO,, pH 4.5 Endpoint
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METHOD PARAMETERS

Name: Alkalinity of Water
Method Revision: 3.0
Analysis Type: Standard Titration
Analog Board: Analog 1

Stirrer Configuration:

Stirrer: Stirrer 1

Stirring Speed: 1400 RPM
Pump Configuration:

Titrant Pump: Pump 1
Reagent Addition 1: Disabled
Reagent Addition 2: Disabled
Dosing Type: Dynamic

Min Vol: 0.050 mL

Max Vol: 0.500 mL

delta E: 5.000 mVv
End Point Mode: Fixed 4.500 pH
Pre-Titration Volume: 0.000 mL
Pre-Titration Stir Time: 0 sec
Measurement Mode: Signal Stability

delta E: 1.0 mv

delta t: 2 sec

Min wait: 2 sec

Max wait: 20 sec
Electrode Type: PH
Blank Option: No Blank
Calculations: Sample Calc. by Volume
Dilution Option: Disabled
Titrant Name: 0.1N HC1
Titrant Conc.: 0.1000 N(eq/L)
Analyte Size: 50.000 mL
Analyte Entry: Fixed
Maximum Titrant Volume: 25.000 mL

-2000.0 to 2000.0 mVv
25 mL/50.0 mL/min

1 Reading

XXXXX

Potential Range:
Volume/Flow Rate:
Signal Averaging:
Significant Figures:

CALCULATIONS

Calculations: Sample Calc. by Volume
Titrant units: N (eq/L)
Titrant volume dosed: VvV (L)
Final result units: mg/L

0.1000 N(eq/L)
0.500 mol/eq
100.09 g/mol

Titrant Conc.:
Sample/Titrant:
mw of sample:

Sample Volume: 50.000 mL
V(L) * 1 *0.10*0.5*100. *1

ECacoa _ (L) 000 *0.10 *0.5 00.09 000

L 50.00

RESULTS

Titration Report
Method Name: Alkalinity of Water
Time & Date: 14:36 August 1, 2018
Report ID: Ti 00036

Titration Results
Method Name: Alkalinity of Water
Time & Date: 14:36 August 1, 2018

Analyte Size: 50.000 mL
End Point Volume: 9.336 mL
pH Fixed End Point: 4.500

Result: 934.44 mg/L
Initial & Final pH: 10.232 to 4.419
Titration Duration: 3:23 [mm:ss]

Titration went to Completion

Analyst Signature:




METHOD ID: HITO05EN

ACIDITY OF WATER
0to 2500 mg/L, pH 8.3 Endpoint

DESCRIPTION

Method for the determination of total (phenolphthalein) acidity in
water by titration of a sample to pH 8.3. The results are expressed in
mg/L (ppm) as calcium carbonate.

For the determination of methyl orange acidity, set the endpoint to
pH 3.7.

REFERENCE
Standard Methods for the Examination of Water and Wastewater
21 edition, Method 23108

ELECTRODE

e HIT131B  Combination pH Electrode

o HI7662-T  Temperature Probe

REAGENTS

o HI70456  0.1N Sodium Hydroxide (1 )

* HI70436  Deionized Water (1 gal)
ACCESSORIES

 HI70300L Storage Solution (500 mL)

e HI7082 Electrode Fill Solution (4 x 30 mL)
o HI7004L  pH 4.01 Buffer Solution (500 mL)
e HI7007L  pH 7.01 Buffer Solution (500 mL)
e HI7010L  pH 10.01 Buffer Solution (500 mL)
* HI740036P 100 mL Plastic Beaker (10 pcs)

50 mL Class A Volumetric Pipette

DEVICE PREPARATION
Connect the pH electrode and temperature probe fo the titrator.

* nstall a 25 mL burette filled with 0.1N sodium hydroxide
(HI70456) on pump one and verify that no air bubbles are
present in the burette or tubing. If necessary prime the burette
until all the air has been removed completely.

* For the defermination of the exact concentration of the 0.1N
sodium hydroxide, follow HIO00TEN 0.TN Sodium Hydroxide

Titrant (oncentruhon

i Select

. Press veret § from the main suieen. Use the arrow keys to

..............................

...............

o Pross Mode { from the main_screen, if necessary select the
onulog board and press |  °H

...............

* (alibrate the electrode using pH 4.01, 7.01 and 10.01 buffers.
Refer to the instruction manual for calibration procedure.

SAMPLE PREPARATION
e Use a Class A volumetric pipette to transfer exactly 50.00 mL of
sample to a clean 100 mL plastic beaker.

ANALYSIS

* Place the beaker under the stirrer assembly and lower it to
immerse the pH electrode, temperature sensor and stirrer.
Ensure that the reference junction of the pH electrode is 5 to 6
mm below the surface. If necessary add extra deionized water.
Note: The dispensing tip should be slightly submerged in the
sample

* Press , the fitrator will start the analysis.

e At the end of the titration, when pH 8.30 is reached, “Titration
Completed” will appear with the result. The result is expressed
in mg/L as calcium carbonate.

* Remove the pH electrode, temperature probe and stirrer from the
sample and rinse them thoroughly with deionized water.

* Record the result.
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METHOD ID: HITO05EN

ACIDITY OF WATER
0 to 2500 mg/L, pH 8.3 Endpoint

METHOD PARAMETERS

Name : Acidity of Water
Method Revision: 3.0
Analysis Type: Standard Titration
Analog Board: Analog 1

Stirrer Configuration:

Stirrer: Stirrer 1

Stirring Speed: 1400 RPM
Pump Configuration:

Titrant Pump: Pump 1
Reagent Addition 1: Disabled
Reagent Addition 2: Disabled
Dosing Type: Dynamic

Min Vol: 0.050 mL

Max Vol: 0.500 mL

delta E: 5.000 mVv
End Point Mode: Fixed 8.300 pH
Pre-Titration Volume: 0.000 mL
Pre-Titration Stir Time: 0 sec
Measurement Mode: Signal Stability

delta E: 1.0 mv

delta t: 2 sec

Min wait: 2 sec

Max wait: 20 sec
Electrode Type: PH
Blank Option: No Blank
Calculations: Sample Calc. by Volume
Dilution Option: Disabled
Titrant Name: 0.1N NaOH
Titrant Conc.: 0.1000 N(eq/L)
Analyte Size: 50.000 mL
Analyte Entry: Fixed
Maximum Titrant Volume: 25.000 mL

-2000.0 to 2000.0 mVv
25 mL/50.0 mL/min

1 Reading

XXXXX

Potential Range:
Volume/Flow Rate:
Signal Averaging:
Significant Figures:

CALCULATIONS

Calculations: Sample Calc. by Volume
Titrant units: N (eq/L)
Titrant volume dosed: VvV (L)
Final result units: (mg/L)

0.1000 N(eq/L)
0.500 mol/eq
100.09 g/mol

Titrant Conc.:
Sample/Titrant:
mw of sample:

Sample Volume: 50.000 mL
* * * * *

ﬂCaCOB _ V(L) * 1000 *0.10 * 0.5 *100.09 * 1000

L 50.0

RESULTS

Titration Report
Method Name: Acidity of Water
Time & Date: 14:54 August 1, 2018
Report ID: Ti 00023

Titration Results
Method Name: Acidity of Water
Time & Date: 14:54 August 1, 2018

Analyte Size: 50.000 mL
End Point Volume: 5.879 mL
pH Fixed End Point: 8.300
Result: 588.43 (mg/L)
Initial & Final pH: 2.465 to 8.398
Titration Duration: 3:42 [mm:ss]

Titration went to Completion

Analyst Signature:




METHOD ID: HI1007EN
CHLORIDE IN WATER

0 to 150 ppm (mg/L)
DESCRIPTION o .
Method for the defermination of chloride in water. The results are * Press| stor | the fitrafor will start the analysis.
expressed as ppm (mg/L) as Chloride. * At the end of the fitration, after detection of the equivalence
point, “Titration Completed” will appear with the result. The
REFERENCE o result is expressed in ppm (mg/L) of chloride.
Standard Methods for the Examination of Water and Wastewater e Remove the electrode and stirrer from the sample and rinse them
21 edition, Method 4500-CI thoroughly with deionized water.
ELECTRODE * Record the result.
o HI4115  Silver/Sulfide Combination ISE
REAGENTS

 HI70448  0.02M Silver Nitrate (1 L)
 HI70427  1.5M Nitric Acid Solution (500 mL)
» HI70436  Deionized Water (1 gal)

ACCESSORIES

e HI7072  Electrode Fill Solution (4 x 30 mL)
* 150 mL Glass Beaker

* 100 mL Class A Volumetric Pipette

10 mL Class A Volumetric Pipette

DEVICE PREPARATION

* (Connect the Silver/Sulfide electrode to the titrator.

o Install a 25 mLburette filled with 0.02M silver nitrate (HI70448)
on pump one and verify that no air bubbles are present in the
burette or tubing. If necessary prime the burette unfil all the air
has been removed completely.

* For the determination of the exact concentration of the 0.02M
Silver Nitrate, follow HIOZ00EN 0.02M Silver Nitrate Titrant

(oncentration

..............................

ELECTRODE PREPARATION
o Prepare the Silver/Sulfide electrode according to the procedure in
the manual.

SAMPLE PREPARATION
e Use a class A volumetric pipette o transfer exactly 100.00 mL of

sample to a clean 150 mL beaker.
e Add 10.00 mL of 1.5M nitric acid (H170427) to the beaker.

ANALYSIS

* Place the beaker under the sfirer assembly and lower it to
immerse the electrode and sfirrer. Ensure that the reference
junction of the electrode is 5 to 6 mm below the surface. If
necessary add extra deionized water.
Note: The dispensing tip should be slightly submerged in the
sample.
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METHOD ID: HIT007EN

CHLORIDE IN WATER

0 to 150 ppm (mg/L)
METHOD PARAMETERS CALCULATIONS
Name : Chloride in Water Calculations: Sample Calc. by Volume
Method Revision: 3.0 Titrant units: M (mol/L)
Analysis Type: Standard Titration Titrant volume dosed: V (L)
Analog Board: Analog 1 Titrant Conc.: 2.0000E-2 M (mol/L)

Stirrer Configuration:

Stirrer: Stirrer 1

Stirring Speed: 1400 RPM
Pump Configuration:

Titrant Pump: Pump 1
Reagent Addition 1: Disabled
Reagent Addition 2: Disabled
Dosing Type: Dynamic

Min Vol: 0.030 mL

Max Vol: 0.500 mL

delta E: 5.000 mVv
End Point Mode: mv 1EQ point, 1st Der
Recognition Options:

Threshold: 100 mV/mL

Range: NO

Filtered Derivatives: NO
Pre-Titration Volume: 0.000 mL
Pre-Titration Stir Time: 0 sec
Measurement Mode: Signal Stability

delta E: 1.0 mv

delta t: 2 sec

Min wait: 2 sec

Max wait: 20 sec
Electrode Type: Silver/Sulfide
Blank Option: No Blank
Calculations: Sample Calc. by Volume
Dilution Option: Disabled

Titrant Name:
Titrant Conc.:

0.02M AgNO3
2.0000E-2 M (mol/L)

Analyte Size: 100.0000 mL
Analyte Entry: Manual
Maximum Titrant Volume: 25.000 mL

-2000.0 to 2000.0 mVv
25 mL/50.0 mL/min

1 Reading

XXXXX

Potential Range:
Volume/Flow Rate:
Signal Averaging:
Significant Figures:

Sample/Titrant: 1.000 mol/mol
mw of sample: 35.453 g/mol

Sample Volume: 100.000 mL
mg _ V(L) * 1000 * 0.02 * 1.0 * 35.45 * 1000

L 100.0
RESULTS

Titration Report
Method Name: Chloride in Water
Time & Date: 15:11 August 1, 2018
Report ID: Ti 00052

Titration Results
Method Name: Chloride in Water
Time & Date: 15:11 August 1, 2018

Analyte Size: 100.000 mL
End Point Volume: 4.781 mL
mV Equivalence Point: 280.3

Result: 33.897 ppm (mg/L)
Initial & Final mV: 194.8 to 298.5
Titration Duration: 1:24 [mm:ss]

Titration went to Completion

Analyst Signature:




METHOD ID: HITOOBEN

NEUTRALIZATION WITH SULFURIC ACID
0 to 200 meg/L

DESCRIPTION

Method for the determination of strong or weak base concentration by
fitration of a sample to the equivalence point with sulfuric acid. The
results are expressed as meqy/L.

ELECTRODE

e HIT131B  Combination pH Electrode
e HI7662-T  Temperature Probe
REAGENTS

o HI70459  0.05M Sulfuric Acid (1 L)
o HI70436  Deionized Water (1 gal)
ACCESSORIES

* HI70300L  Storage Solution (500 mL)
e HI7082  Electrode Fill Solution (4 x 30 mL)
o HI7004L  pH 4.01 Buffer Solution

* HI7007L  pH 7.01 Buffer Solution

e HI7010L  pH 10.01 Buffer Solution

* HI740036P 100 mL Plastic Beaker (10 pcs)
10 mL Class A Volumetric Pipette

DEVICE PREPARATION

* (onnect the pH electrode and temperature probe to the titrator.

* Install a 25 mL burette filled with 0.05M sulfuric acid (HI70459)
on pump one and verify that no air bubbles are present in the
burette or tubing. If necessary prime the burette until all the air
has been removed completely.

* For the determination of the exact concentration of the 0.05M
sulfuric acid, follow HIOTO3EN 0.05M Sulfuric Acid Titrant

(oncentration.

...............
...............

................

...............

...............

o (alibrate the electrode using pH 4.01, 7.01 and 10.01 buffers.
Refer to the instruction manual for calibration procedure.

SAMPLE PREPARATION

e Use a dlass A volumetric pipette to transfer exactly 10.00 mL of
sample to a clean 100 mL plastic beaker.

* Add deionized water o the 50 mL mark on the beaker.

ANALYSIS

Place the beaker under the stirrer assembly and lower it to
immerse the pH electrode, temperature probe and stirrer. Ensure
that the reference junction of the pH electrode is 5 to 6 mm
below the surface.

Note: The dispensing tip should be slightly submerged in the
sample.

Press , the fitrator will start the analysis.

At the end of the titration, after detection of the equivalence
point, “Titration Completed” will appear with the result. The
result is expressed in meq/L.

Remove the pH electrode, temperature probe and stirrer from the
sample and rinse them thoroughly with deionized water.

Record the result.
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METHOD ID: HITO08EN

NEUTRALIZATION WITH SULFURIC ACID

0 to 200 megq/L
METHOD PARAMETERS CALCULATIONS
Name : Neutralization w/ H2S04 Calculations: Sample Calc. by Volume
Method Revision: 3.0 Titrant units: M (mol/L)
Analysis Type: Standard Titration Titrant volume dosed: V (L)
Analog Board: Analog 1 Final result units: meq/L

Stirrer Configuration:

Stirrer: Stirrer 1

Stirring Speed: 1400 RPM
Pump Configuration:

Titrant Pump: Pump 1
Reagent Addition 1: Disabled
Reagent Addition 2: Disabled
Dosing Type: Dynamic

Min Vol: 0.050 mL

Max Vol: 0.500 mL

delta E: 20.000 mv
End Point Mode: pH 1EQ point, 1st Der
Recognition Options:

Threshold: 50 mV/mL

Range: NO

Filtered Derivatives: NO
Pre-Titration Volume: 0.000 mL
Pre-Titration Stir Time: 0 sec
Measurement Mode: Signal Stability

delta E: 1.0 mv

delta t: 2 sec

Min wait: 2 sec

Max wait: 15 sec
Electrode Type: PH
Blank Option: No Blank
Calculations: Sample Calc. by Volume
Dilution Option: Disabled

0.05M H2504
5.0000E-2 M (mol/L)

Titrant Name:
Titrant Conc.:

Analyte Size: 10.000 mL
Analyte Entry: Fixed
Maximum Titrant Volume: 20.000 mL

-2000.0 to 2000.0 mVv
25 mL/50.0 mL/min

1 Reading

XXXXX

Potential Range:
Volume/Flow Rate:
Signal Averaging:
Significant Figures:

5.0000E-2 M (mol/L)
2.000 eg/mol

10.000 mL
meq V(L) * 1000 * 0.05 * 2.0 * 1000

L 10.0
RESULTS

Titrant Conc.:
Sample/Titrant:
Sample Volume:

Titration Report
Method Name: Neutralization w/ H2S04
Time & Date: 09:46 August 1, 2018
Report ID: Ti 00027

Titration Results
Method Name: Neutralization w/ H2S04
Time & Date: 09:46 August 1, 2018

Analyte Size: 10.000 mL
End Point Volume: 9.562 mL
pH Equivalence Point: 7.966

Result:
Initial & Final pH:
Titration Duration:

95.620 meqg/L
11.655 to 6.248

3:26 [mm:ss]
Titration went to Completion

Analyst Signature:




METHOD ID: HITOO9EN

NEUTRALIZATION WITH SODIUM HYDROXIDE
0 to 200 meq/L

DESCRIPTION

Method for the determination of strong or weak acid concentration by
fitration of a sample to the equivalence point with sodium hydroxide.
The results are expressed as meq/L.

ELECTRODE

e HIT131B  Combination pH Electrode

e HI7662-T  Temperature Probe
REAGENTS

 HI70456  0.1N Sodium Hydroxide (1 L)
o HI70436  Deionized Water (1 gal)
ACCESSORIES

* HI70300L  Storage Solution (500 mL)

e HI7082  Electrode Fill Solution (4 x 30 mL)
o HI7004L  pH 4.01 Buffer Solution

* HI7007L  pH 7.01 Buffer Solution

e HI7010L  pH 10.01 Buffer Solution

* HI740036P 100 mL Plastic Beakers (10 pcs)
10 mL Class A Volumetric Pipette

DEVICE PREPARATION

* (onnect the pH electrode and temperature probe to the titrator.

* nstall a 25 mL burette filled with 0.1N sodium hydroxide
(HI70456) on pump one and verify that no air bubbles are
present in the burette or tubing. If necessary prime the burette
until all the air has been removed completely.

* For the determination of the exact concentration of the 0.1N
sodium hydroxide, follow HIOOOTEN 0.1N Sodium Hydroxide
Titrant Concentration.

...............
...............

................

...............

...............

o (alibrate the electrode using pH 4.01, 7.01 and 10.01 buffers.
Refer to the instruction manual for calibration procedure.

SAMPLE PREPARATION

e Use a dlass A volumetric pipette to transfer exactly 10.00 mL of
sample to a clean 100 mL plastic beaker.

* Add deionized water o the 50 mL mark on the beaker.

ANALYSIS

Place the beaker under the stirrer assembly and lower it to
immerse the pH electrode, temperature probe and stirrer. Ensure
that the reference junction of the pH electrode is 5 to 6 mm
below the surface.

Note: The dispensing tip should be slightly submerged in the
sample.

Press , the fitrator will start the analysis.

At the end of the titration, after detection of the equivalence
point, “Titration Completed” will appear with the result. The
result is expressed in meq/L.

Remove the pH electrode, temperature sensor and stirrer from
the sample and rinse them thoroughly with deionized water.
Record the result.
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METHOD ID: HITO09EN

NEUTRALIZATION WITH SODIUM HYDROXIDE

0 to 200 meg/L

METHOD PARAMETERS CALCULATIONS
Name : Neutralization w/ NaOH Calculations: Sample Calc. by Volume
Method Revision: 3.0 Titrant units: N (eq/L)
Analysis Type: Standard Titration Titrant volume dosed: V (L)
Analog Board: Analog 1 Final result units: meq/L
Stirrer Configuration: Titrant Conc.: 0.1000 N(eq/L)

Stirrer: Stirrer 1 Sample Volume: 10.000 mL

Stirring Speed: 1400 RPM
Pump Configuration:

Titrant Pump: Pump 1
Reagent Addition 1: Disabled
Reagent Addition 2: Disabled
Dosing Type: Dynamic

Min Vol: 0.050 mL

Max Vol: 0.500 mL

delta E: 20.000 mv
End Point Mode: pH 1EQ point, 1st Der
Recognition Options:

Threshold: 50 mvV/mL

Range: NO

Filtered Derivatives: NO
Pre-Titration Volume: 0.000 mL
Pre-Titration Stir Time: 0 sec
Measurement Mode: Signal Stability

delta E: 1.0 mv

delta t: 2 sec

Min wait: 2 sec

Max wait: 15 sec
Electrode Type: PH
Blank Option: No Blank
Calculations: Sample Calc. by Volume
Dilution Option: Disabled
Titrant Name: 0.1N NaOH
Titrant Conc.: 0.1000 N(eq/L)
Analyte Size: 10.000 mL
Analyte Entry: Fixed
Maximum Titrant Volume: 20.000 mL

-2000.0 to 2000.0 mVv
25 mL/50.0 mL/min

1 Reading

XXXXX

Potential Range:
Volume/Flow Rate:
Signal Averaging:
Significant Figures:

meq V(L) * 1000 * 0.1 *1.0 *1000

L 10.0

RESULTS

Titration Report
Method Name: Neutralization w/ NaOH
Time & Date: 10:29 August 2, 2018
Report ID: Ti 00017

Titration Results
Method Name: Neutralization w/ NaOH
Time & Date: 10:29 August 2, 2018

Analyte Size: 10.000 mL
End Point Volume: 15.970 mL
pH Equivalence Point: 8.431

Result: 159.70 meqg/L
Initial & Final pH: 2.675 to 10.316
Titration Duration: 3:20 [mm:ss]

Titration went to Completion

Analyst Signature:




METHOD ID: HITOTTEN

TROUBLESHOOTING 1

DESCRIPTION

Method for verifying the dosing and potentiometric signal accuracy
of the fitrator. This method should be used to troubleshoot a titrator
equipped with a 25 mL burette. The titrator dispenses a 20.00 mL
pre-fitration volume, waits 20 seconds and dispenses an additional
20.00 mL dose, bringing the total volume to 40.00 mL. This
procedure can also be used fo check the stability of the mV and
temperature channels.

The specifications of the dosing accuracy are == 0.1% of the full
burette volume (== 0.025 mL for a 25 mL burette). For the accuracy
of other burette volumes, see the instruction manual.

If the results are not correct, check all fittings for leakage, and burette
and tubing for air bubbles. Repeat the measurement.

REFERENCE
1S0/TC 48/SCIN 380E and 383E: “Piston and/or Plunger Operated
Volumetric Apparatus”

ACCESSORIES

* HI762000C 0°CTemperature Key

* HI762070C 70°CTemperature Key

o HI70436  Deionized Water (1 gal)

o HI7662-T  Temperature Probe

* Shorting Cap

* Narrow Neck Beaker

e Analytical Balance with 0.0001g resolution

DEVICE PREPARATION

* (onnect the shorting cap to the BNC socket on Analog Board 1

* Install a 25 mL burette filled with room temperature deionized
water (H170436) on pump one and verify that no air bubbles
are present in the burette or tubing. If necessary prime the
burette until all the air has been removed completely.

.............................

LARGE DOSE DISPENSING PROCEDURE

e Add a small amount of deionized water to a narrow neck beaker.
By doing this the air space in the beaker will be vapor-saturated
minimizing evaporation.

* Place the narrow neck beaker on an analytical balance.

e Zero the balance.

* Place the dosing tip through the neck of the beaker. Take care
not to immerse it in the liquid during dispensing and not to
touch the beaker walls.

* Press .

o Write down the exact weight displaced on the balance affer
each dose.

* The following information is needed to verify the accuracy of the
dosing system:
* The temperature of the dispensed water
* The atmospheric air pressure
* The density of the weight used to calibrate the balance
* This procedure can be repeated on pump 2.
Other burette sizes can be checked using the following settings:

Burette Volume |  Pre-titration Max. Titrant
Volume Volume
5mlL 4.000 mL 8.000 mL
10 mL 8.000 mL 16.000 mL
METHOD PARAMETERS
Name: Troubleshooting 1
Method Revision: 3.0

Standard Titration
Analog 1

Analysis Type:
Analog Board:
Stirrer Configuration:

Stirrer: Stirrer 1

Stirring Speed: 0 RPM
Pump Configuration:

Titrant Pump: Pump 1
Reagent Addition 1: Disabled

Reagent Addition 2:
Dosing Type:
End Point Mode:

Disabled
Linear - 20.000 mL
Fixed 10.0 mV

Pre-Titration Volume: 20.000 mL
Pre-Titration Stir Time: 0 sec
Measurement Mode: Timed Increment

Time interval: 20 sec
Electrode Type: Shorting Cap
Blank Option: No Blank
Calculations: No Formula (mL only)
Titrant Name: DI Water
Maximum Titrant Volume: 40.000 mL

-2000.0 to 2000.0 mv
25 mL/50.0 mL/min
1 Reading

XXXXX

Potential Range:
Volume/Flow Rate:
Signal Averaging:
Significant Figures:

CALCULATIONS
The measured volume of the dispensed liquid is calculated from the
measure mass using the following equation:
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V:m*l*
p pL pstd

V- Volume of measure mass of water (mL)

m  Measure mass of water (g)

P, Density of dispensed water (g/ml)

p,, Density of ambient air (¢/ml)

p,, Density of calibration standard weight (g/mL)
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METHOD ID: HITOTTEN

TROUBLESHOOTING 1

ALTERNATIVE CALCULATIONS

If the actual values of the above parameters are not accessible the
following equation can be used:
V=M*F
V' Volume of measured mass of water (ml)
F Transformation factor

The transformation factor takes into account the air buoyancy, the
water density and temperature dependence. Standard values can be
used to obtain the fransformation factor.

The values from the table below have been calculated by correcting
the air and water density with temperature, assuming the density of
dry airp,, = 0.0012 g/mL and density of calibration steel standard

weigh p, = 8 g¢/mL.

Temperature ( °C) Factor
17.0 1.002290
18.0 1.002467
19.0 1.002654
20.0 1.002853
21.0 1.003061
220 1.003282
23.0 1.003512
24.0 1.003752
25.0 1.004002
260 1.004261
27.0 1.004531
28.0 1.004809
29.0 1.005097
30.0 1.005395

TEMPERATURE CHANNEL FAST CHECK PROCEDURE

* (onnect the shorting cap to the BNC socket on Analog Board 1.

e (onnect the HI762000C 0°C temperature key to the RCA socket
(temperature sensor input) on Analog Board 1.

o The fitrator should display ATC0.0 == 0.4°Cwith no fluctuations
or drift.

* (Connect the HI762070C 70°C temperature key to the RCA socket
(temperature sensor input) on Analog Board 1.

e The fitrator should display ATC 70.0 = 0.4°C with no
fluctuations or drift.

* This procedure can be repeated on analog board 2.

TEMPERATURE & MV CHANNEL LOGGING PROCEDURE

* (onnect the shorting cap to the BNC socket on Analog Board 1.

* (Connect the HI762000C 0°C temperature key to the RCA socket
(temperature sensor input) on Analog Board 1.

...............

...............

Inferval. Set the logging inferval to 15 seconds and press
| Accept | Pressi Escape | to refum fo the main screen.

* Press the key and use the arrow keys to highlight Sefup

...............

...............

the automatic log.
* Press , use the arrow keys to highlight Review Last

...............

* The mV column should display 0.0 == 0.1 mV and the
temperature column should display 0.0°C = 0.4°C.

* This procedure can be repeated using the HI762070C 70°C
temperature key and on analog board 2.



METHOD ID: HITOT2EN

TROUBLESHOOTING 2

DESCRIPTION

Method for verifying the dosing of the titrator. This method should be
used to troubleshoot a fitrator equipped with a 25 ml burette. The
titrator dispenses a 10.00 mL pre-titration volume, waits 20 seconds
and dispenses an additional 0.5 mL dose twenty times, waiting 20
seconds between each dose, bringing the total volume to 20 mL.
This procedure can also be used to check the stirrer functionality.
The specifications of the dosing accuracy are == 0.1% of the full
burette volume (+ 0.025 mL for a 25 mL burette). For the accuracy
of other burette volumes, see the instruction manual.

If the results are not correct, check all fittings for leakage, and
burette and tubing for air bubbles. Repeat the measurement.

REFERENCE
1SO/TC 48/SCIN 380E and 383E: “Piston and/or Plunger Operated
Volumetric Apparatus”

ACCESSORIES

* HI762000C 0°CTemperature Key

o HI70436  Deionized Water (1 gal)

o HI7662-T  Temperature Probe

* Shorting Cap

e Narrow Neck Beaker

e Analytical Balance with a resolution of 0.0001g

DEVICE PREPARATION

* (onnect the shorting cap to the BNC socket on Analog Board 1

* Install a 25 mL burette filled with room temperature deionized
water (H170436) on pump one and verify that no air bubbles
are present in the burette or tubing. If necessary prime the
burette until all the air has been removed completely.

..............................

SMALL DOSE DISPENSING PROCEDURE

e Add a small amount of deionized water to a narrow neck beaker.
By doing this the air space in the beaker will be vapor-saturated
minimizing evaporation.

* Place the narrow neck beaker on an analytical balance.

e Zero the balance.

* Place the dosing tip through the neck of the beaker. Take care
not to immerse it in the liquid during dispensing and not to
touch the beaker walls.

* Press .

o Write down the exact weight displaced on the balance affer
each dose.

* The following information is needed to verify the accuracy of the
dosing system:
* The temperature of the dispensed water
* The atmospheric air pressure
* The density of the weight used to calibrate the balance
* This procedure can be repeated on pump 2.
Other burette sizes can be checked using the following settings:

Burette Volume |  Pre-titration Max. Titrant
Volume Volume
5mlL 4.000 mL 8.000 mL
10 mL 8.000 mL 16.000 mL
METHOD PARAMETERS
Name: Troubleshooting 2
Method Revision: 3.0

Standard Titration
Analog 1

Analysis Type:
Analog Board:
Stirrer Configuration:

Stirrer: Stirrer 1

Stirring Speed: 0 RPM
Pump Configuration:

Titrant Pump: Pump 1
Reagent Addition 1: Disabled

Reagent Addition 2:
Dosing Type:
End Point Mode:

Disabled
Linear - 0.500 mL
Fixed 10.0 mV

Pre-Titration Volume: 10.000 mL
Pre-Titration Stir Time: 0 sec
Measurement Mode: Timed Increment

Time interval 10 sec
Electrode Type: Shorting Cap
Blank Option: No Blank
Calculations: No Formula (mL only)
Titrant Name: DI Water
Maximum Titrant Volume: 20.000 mL

-2000.0 to 2000.0 mv
25 mL/50.0 mL/min
1 Reading

XXXXX

Potential Range:
Volume/Flow Rate:
Signal Averaging:
Significant Figures:

CALCULATIONS
The measured volume of the dispensed liquid is calculated from the
measure mass using the following equation:
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V:m*l*
p pL pstd

V- Volume of measure mass of water (mL)

m  Measure mass of water (g)

P, Density of dispensed water (g/ml)

p,, Density of ambient air (¢/ml)

p,, Density of calibration standard weight (g/mL)
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METHOD ID: HITOT2EN

TROUBLESHOOTING 2

ALTERNATIVE CALCULATIONS
If the actual values of the above parameters are not accessible the
following equation can be used:
V=M*F
V' Volume of measured mass of water (ml)
F Transformation factor

The transformation factor takes into account the air buoyancy, the
water density and temperature dependence. Standard values can be
used to obtain the fransformation factor.

The values from the table below have been calculated by correcting
the air and water density with temperature, assuming the density of
dry airp,, = 0.0012 g/mL and density of calibration steel standard

weigh p, = 8 g¢/mL.

Temperature ( °C) Factor
17.0 1.002290
18.0 1.002467
19.0 1.002654
20.0 1.002853
21.0 1.003061
220 1.003282
23.0 1.003512
24.0 1.003752
25.0 1.004002
260 1.004261
27.0 1.004531
28.0 1.004809
29.0 1.005097
30.0 1.005395

STIRRING SPEED FAST CHECK PROCEDURE

e On the main screen select | Mode | if necessary select the

...............

...............

increase the stir speed slowly to 2500 rpms.

o (heck that the propeller continues to increase speed, following
the commands.

* This procedure can be repeated on stirrer 2.



METHOD ID: HITOT4EN

CONCENTRATION OF PHOSPHORIC ACID
0.00 to 0.01 M (mol/L)

DESCRIPTION

Method for the determination of phosphoric acid (H,P0,), by fitrafion
of a sumple to the point of inflection with sodium hydroxide.

The first inflection point corresponds to the H,P0, confent and the
difference befween the first and second corresponds to H,PO,
The results are express as M (mol/L) phosphoric acid.

If only phosphoric acid and no other acids or bases are present in the
sample, then H.P0, = H,P0,. If H,PO, is greater than H,PO," this
means other weak acids or bases are present (e.g. cifric acid / citrate or
ascorbic acid / ascorbate).

ELECTRODE

e HIT131B  Combination pH Electrode

e HI7662-T  Temperature Probe
REAGENTS

 HI70456  0.1N Sodium Hydroxide (1 L)
o HI70436  Deionized Water (1 gal)
ACCESSORIES

 HI70300L  Storage Solution (500 mL)

e HI7082  Electrode Fill Solution (4 x 30 mL)
* HI7004L  pH 4.01 Buffer Solution (500 mL)
* HI7007L  pH7.01 Buffer Solution (500 mL)
 HI7010L  pH 10.01 Buffer Solution (500 ml)

100 mL Class A Volumetric Pipette
150 mL Glass Beaker

DEVICE PREPARATION

* (onnect the pH electrode and temperature probe to the titrator.

* nstall a 25 mL burette filled with 0.1N sodium hydroxide
(HI70456) on pump one and verify that no air bubbles are
present in the burette or tubing. If necessary prime the burette
until all the air has been removed completely.

* For the determination of the exact concentration of the 0.1N
sodium hydroxide, follow HIOOOTEN 0.1N Sodium Hydroxide
Titrant Concentration.

...............
...............

................

...............

...............

o (alibrate the electrode using pH 4.01, 7.01 and 10.01 buffers.
Refer to the instruction manual for calibration procedure.

SAMPLE PREPARATION
* Use a Class A volumetric pipette to transfer exactly 100.00 mL
of sample to a clean 150 mL glass beaker.

ANALYSIS

* Place the beaker under the stirrer assembly and lower it to
immerse the pH electrode, temperature probe and stirrer. Ensure
that the reference junction of the pH electrode is 5 to 6 mm
below the surface.
Note: The dispensing tip should be slightly submerged in the
sample.

start . . .
* Press| stor | the titrator will start the analysis.

e At the end of the titration, after the detection of the second
equivalence point, “Titration Completed” will appear with
the phosphoric acid concentration. The result is expressed in
M (mol/L) of phosphoric acid.

* Remove the pH electrode, temperature probe and stirrer from the
sample and rinse them thoroughly with deionized water.

* Record the result.
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METHOD ID: HITOT4EN

CONCENTRATION OF PHOSPHORIC ACID
0.00 to 0.01 M (mol/L)

METHOD PARAMETERS

Name: Concentration of H3PO4
Method Revision: 3.0
Analysis Type: Standard Titration
Analog Board: Analog 1

Stirrer Configuration:

Stirrer: Stirrer 1

Stirring Speed: 1400 RPM
Pump Configuration:

Titrant Pump: Pump 1
Reagent Addition 1: Disabled
Reagent Addition 2: Disabled
Dosing Type: Dynamic

Min Vol: 0.030 mL

Max Vol: 0.500 mL

delta E: 8.000 mv

End Point Mode: pH 2EQ points, 1st Der
Recognition Options:

Threshold: 50 mvV/mL
Range: NO
Filtered Derivatives: NO
Pre-Titration Volume: 0.000 mL
Pre-Titration Stir Time: 10 sec
Measurement Mode: Signal Stability
delta E: 0.8 mVv
delta t: 2 sec
Min wait: 2 sec
Max wait: 20 sec
Electrode Type: PH
Blank Option: No Blank
Calculations: Sample Calc. by Volume
Dilution Option: Disabled
Titrant Name: 0.1N NaOH
Titrant Conc.: 0.1000 N(eq/L)
Analyte Size: 100.000 mL
Analyte Entry: Fixed
Maximum Titrant Volume: 20.000 mL

-2000.0 to 2000.0 mVv
25 mL/50.0 mL/min

1 Reading

XXXXX

Potential Range:
Volume/Flow Rate:
Signal Averaging:
Significant Figures:

CALCULATIONS

Calculations: Sample Calc. by Volume
Titrant units: N (eq/L)
Titrant volume dosed: VvV (L)
Final result units: M (mol/L)

Titrant Conc.:
Sample/Titrant:

0.1000 N(eq/L)
1.000 mol/eq

Sample Volume: 100.000 mL
mol V(@) *100* 0.1 *1.0
L 100.00

RESULTS

Titration Report
Method Name: Concentration of H3PO4
Time & Date: 11:56 August 2, 2018
Report ID: Ti 00034

Titration Results
Method Name: Concentration of H3PO4
Time & Date: 11:56 August 2, 2018

Analyte Size: 100.000 mL
Equivalence point 1:
pH: 4.677
Volume: 4.397 mL
Result: 4.3972E-03 M (mol/L)
Equivalence point 2:
pH: 8.916
Volume: 4.429 mL
Result: 4.4293E-03 M (mol/L)

Titration Duration: 6:01 [mm:ss]
Titration went to Completion
Operator name:

APP932 10/18
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1. GENERAL REVIEW OF TITRATION THEORY
1.1.  INTRODUCTION TO TITRATIONS

Aftitration is a quantitative, volumetric procedure used in analytical chemistry to determine the concentration of an analyte (the
species being measured) in solution. The concentration of the analyte is determined by slowly adding a titrant (reagent) to the
solution. As the titrant is added, a chemical reaction occurs between the titrant and the analyfe.
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Titration reactions are relatively fast, simple reactions that can be expressed using a chemical equation. The fitration reaction
continues as the titrant is added until all of the analyte is consumed and the analyte reacts completely and quantitatively with the
fitrant.

The point at which all of the analyte has been reacted is called the equivalence point, also known as the theoretical or stoichiometric
endpoint. This point is accompanied by an abrupt physical change in the solution, which sharply defines the endpoint of the reaction.
The physical change associated with the titration endpoint can be produced by the titrant or an indicator and can be detected either
visually or by some other physical measurement.

Titrations cannot be used to defermine the quantity of all analytes. The chemical reaction between the titrant and analyte must fulfil
four requirements:

o The reaction must be fast and occur within approximately one second after the titrant is added

*  The reaction must go to completion

o The reaction must have well-known stoichiometry (reaction ratios)

* A convenient endpoint or inflection point

Titrations are highly precise and can provide many advantages over alternative methods. Titrations are quickly performed and
require relatively simple apparatus and instrumentation.

1.2. USES OF TITRATIONS

Titrations can be used in many applications, including:

o Acid content of plant effluents, food (e.g.: cheese and wine), plating and etching baths, petroleum products, drugs
*  Base content of fertilizer (containing ammonia), bleach, minerals

* Hardness in water

*  Metal content of alloys, minerals, ores, clays, waters, plating baths, paints, paper, plant materials, biological fluids, petroleum
products

*  Moisture confent in foodstuffs, petrochemicals, pharmaceutical products, and plastics

* Redox reagent concentrations such as available chlorine in potable water, peroxide, traces of oxidants and reductants in food,
reductants in high temperature or high pressure boiler water, vitamin analysis

1.3.  ADVANTAGES AND DISADVANTAGES OF TITRATIONS

Some advantages of titrations as an analytical technique are:

*  More precise results than many instrumental methods, such as measurement by electrode, the accuracy of the measurement is
upto0.1%

o Simple methods, reasonable capital costs, and easy training

o Suitability to measure major components of a mixture or product

e Automation can reduce time and labor spent on each analysis

Some disadvantages of titrations are:

* Time it takes to prepare standards and titrants

e Good technique is required to achieve precise results (training and practice required)

*  Not suitable for determining trace or minor components of a mixture or product

* limited dynamic range, it may require additional sumple preparations (dilution) and repeat analyses
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2. TYPES OF TITRATIONS
2.1. TITRATIONS ACCORDING TO THE MEASUREMENT METHOD
2.1.1.  AMPEROMETRIC TITRATIONS

An amperometric titration is performed by placing two electrodes (often a metal ISE and a reference electrode) into the sample
solution and holding the potential of the metal electrode at a selected voltage. The current that flows, due to the oxidation or
reduction of a reactant or product, is plotted vs. volume of fitrant o provide the titration curve and locate the equivalence point.
Changes in the current are due to changes in the concentration of a particular species (being oxidized or reduced at the electrode).

Generally the reaction between the analyte and titrant forms a new species. Depending on the fitration, the reactants are electroactive
and the products are not, or vice-versa. Amperometric fitration curves look like two straight lines infersecting at the equivalence point,
this is due to the change in the electroactivity of the solution.

Many metal ions can be amperometrically titrated using a precipitation, complexation or redox reaction. Some metal ions and species
that can be determined in this manner include silver, barium, halides, potassium, magnesium, palladium, molybdate, sulfate,
tungstate, zinc, bismuth, cadmium, fluoride, indium, thallium, iodine, and gold.

Figure 1 shows four amperometric titrations and their endpoints. In graph “A” the analyte is electroactive and gives current but the
reacted species does not. In “B” the reactant is not active but the titrant is. In “C” both the analyte and titrant are active and both
give current flow. Graph “D” shows the same situation as “B”; however, the current has an opposite sign (the titrant is reduced).

Figure 1 & 5
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Volume of Titrant Volume of Titrant

2.1.2. POTENTIOMETRIC TITRATIONS

Potentiometric titrations are done by measuring the voltage across the solution using an electrode system. An electrode system
consists of an indicator electrode and a reference electrode. As titrant is added the variations in the potential of the indicator
electrode, with respect to the reference electrode, are monitored fo show the progress of the fitration.

Potentiometry is the measurement of a potential under conditions of zero current flow. The measured potential can then be used
fo determine the analytical quantity of interest, generally a component concentration of the analyte solution. The potential that
develops in the electrochemical cell is the result of the free energy change that would occur if the chemical phenomena were to

proceed until the equilibrium condition has been satisfied.

There are many types of fitrations where potentiometry can be used,e.g., pH electrodes for acid-base titrations, platinum ORP electrodes in redox
fitrations, ion selective electrodes, such as chloride or fluoride for a specific ion titration, and silver electrodes for argentometric (silver-
based) fitrations.

An example of potetiometric titrations are shown below. Figure 2 “A” is the pH of a solution vs. the volume of fitrant and “B” is the
potential from a chloride electrode vs. the volume of AGNO..
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2.1.3. SPECTROPHOTOMETRIC TITRATIONS

The name comes from the method used to defect the endpoint of the titration, not its chemistry. Highly colored indicators that change
color during the course of the titration are available for many titrations. More accurate data on the titration curve can be obtained

if the light absorption is monitored instrumentally using a light source, a simple monochromator and a photodetector, rather than
visually determining the color or light absorption change. Light absorption by either an indicator or by one of the reactants or
products can be used to monitor the titration.

In the first titration curve, Figure 3 “A”, the absorption of a metal-indicator complex is being monitored. The absorption is constant
while the metal is complexed by the EDTA titrant. The metal indicator complex was stripped, causing a sharp break in the fitration curve.
The point where all the metal is complexed and stripped from the indicator is the equivalence point. This point is marked by “e.p.” on the graph.

In the second titration curve, Figure 3 “B”, the metal complex is being measured while being titrated with EDTA. The new complex

being formed is not colored and does not absorb light. The extrapolated infersection of the two lines determines the equivalence
point.
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2.2. TITRATIONS ACCORDING TO THE REACTION TYPE
2.2.1.  ACID-BASE TITRATIONS

Acid—base titrations are the most common type of fitrations. They are based upon a reaction between an acid and a base, a
sfoichiometric neutralization, or the exchange of protons. Virtually all acid-base fitrations are carried out using a strong acid or a
strong base as the titrant. The endpoint of a fitration carried out with o weak acid or a weak base would be difficult to detect due to a
small change in pH at the equivalence point.

Chemical indicators can be used to determine the endpoint. The indicator will change color to signify that the end of the titration

has been reached. The color of the indicator is dependent upon the concentration of ions in the solution. An acid-base indicator is
composed of a conjugate weak acid-weak base pair, where the two forms exhibit different colors depending on the pH of the solution.
For an indicator, the acid ionization constant K is usually written as:

[H,0*][In"]
a~ [HIn]

Hin is the acid form of the indicator and In~ is the base form. At the center of the change region, the ratio of [In"] to [Hn] is

one, [H,07]=K_and pt=pK . The color change region is usually =1 pH unit around this point. Table 1 contains a list of some
aqueous acid-base chemical indicators, as well as the pH range, the pK_and the expected color (acid and base form). When choosing
the proper indicator you should select one that has a pK as close to the endpoint of the fitration.

When chemical indicators are not suitable, a potentiometric pH fitration can also be used. The pH of the solution is plotted versus the

volume of fitrant added. Figure 4 shows a traditional strong acid-strong base fitration curve. The graph shows the volume of NaOH
added to an acidic solution and the resulting pH of the solution. Note the abrupt change in the pH at the equivalence point.

Table 1
pH Range Indicator pK Acid Form Base Form
0.0-1.6 Methyl Violet Yellow Blue
12-28 Thymol Blue 1.65 Red Yellow
32-44 Methyl Orange 3.46 Red Yellow
3.8-5.4 Bromocresol Green 4.90 Yellow Blue
48-60 Methyl Red 5.00 Red Yellow
52-68 Chlorophenol Blue 6.25 Yellow Red
6.0-7.6 Bromothymol Blue 7.30 Yellow Blue
6.6-8.0 Phenol Red 8.00 Yellow Red
7490 Metacresol Purple 8.30 Yellow Purple
8.0-9.6 Thymol Blue 9.20 Yellow Blue
8.2-10.0 Phenolphthalein 9.50 (lear Pink
9.4-10.6 Thymolphthalein (lear Blue
10.1-12.0 Alizarin Yellow R Yellow Red
114-12.6 Indigo Carmine Blue Yellow




Figure 4
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2.2.2 ARGENTOMETRIC TITRATIONS

Argentometric fitrations use silver (nitrate) as the titrant and are generally precipitation titrations, as many silver salts are insoluble.

These titrations are commonly used to fitrate and defermine the concentration of bromide, chloride, cyanide, iodide, and sulfide.

Argentometric fitrations can be done with Mohr’s indicator (when all of the chloride has reacted, a red silver chromate precipitate is
formed) or the titration can be easily followed with a silver ISE (or chloride ISE for chloride fitrations) and a reference electrode.

Figure 5 shows the fitration of 50 mL of 0.TN NaCl with 0.1N AgNO,.. The potentiometric signal is from a chloride ISE and is plotted
as pCl (- log [CI-]).

Figure 5
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2.2.3. COMPLEXOMETRIC TITRATIONS

A complex is a species where a central metal ion is covalently bonded to one or more electron donating groups called ligands. Ina
complexometric fitration, metal ions are titrated using a fitrant that binds strongly to it. Often these fitrants contain EDTA or CDTA,
polydentate ligands that form very stable coordination compounds with metal ions. The complexation reaction must be fast in order
to be useful for direct titration. Some metal ions react too slowly with EDTA for a direct fitration.
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An indicator electrode that responds to the metal ion can be used fo monitor the titration progress. The fitration curve will appear
similar to a usual potentiometric titration. Complexation indicators change color at the endpoint as all metal ions are “consumed”, or
complexed, by the titrant. The fitration curve will appear similar to a potentiometric titration when using an indicator electrode that
responds fo the metal ion (see Figure 6).

Figure 6 1
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2.2.4. ION SELECTIVE TITRATIONS

The most popular ion selective fitration is an acid-base fitration. The hydrogen ion concentration is specifically measured and
monitored during the titration process to locate the equivalence point. Using an ion selective electrode (ISE) as the indicator
electrode, the potentiometric signal (in mV) is used to directly follow a specific ion’s concentration (or activity).

Examples of ISE titrations include titrating fluoride with an aluminum titrant using a fluoride ISE, chloride with silver nitrate using a chloride
ISE, sodium with a sodium ISE, etc. The equivalence point can be determined by plotting the mV value vs. the amount of fitrant added.
2.2.5. NON-AQUEOUS SOLVENT ACID-BASE TITRATIONS

Non-aqueous solvents must be used to titrate very weak acids and bases due to Figure 7
the inherent leveling effect water has on all acids and based dissolved in it.
A wide variety of weak acids and bases can be fitrated using non-aqueous

solvents. Mixtures of acids or bases can often be individually analyzed in a single 200
sequential fitration.

—300 p=—
TITRATION OF ACIDS

Weak acids with pK 's up to about 11 can be tifrated in non-aqueous solvents.
These include carboxylic acids, enols, phenols, imides, sulfonic acids, and
inorganic acids. Water or lower alcohols are suitable for titrating medium to strong
acids (pK_less than 5). Titrating a weaker acid with o strong base fitrant requires -0
a solvent less acidic than water or ethanol/methanol. Solvents such as acetone,
acetonitrile, t-butyl alcohol, dimethylformamide, isopropanol and pyridine have
been found to work well for acid-base itrations of strong, medium and weak ~800}—
acids/bases. Titrants include alcoholic potassium hydroxide and various sodium or
potassium alkoxides in a 10:1 mixture of benzene/methanol. The best titrants are ~ -seof=

quaternary ammonium hydroxides (such as tetrabutylammonium hydroxide) due 0 — E—

to good solubility of tetraalkylammonium salts of the titrated acids and the clean i of 0. 1M tibutylmethylammorium hydroxide
potentiometric titration curve obtained (see Figure 7).

potential, mv

=500 =




TITRATION OF BASES

Weak bases with pK."s up to about 11, which do not ionize with water, can be fifrated in non-aqueous solvents. These bases include
aliphatic and aromatic amines, basic nitrogen heterocycles, alkali metal and amine salts of acids, and many other organic basic
compounds. Titrating a weak base with a strong acid titrant requires a basic solvent that is as weak as possible. Water and alcohols
allow the fitration of medium strength bases such as aliphatic amines (pK, = 4 to 5), but not the fitration of weaker bases such

as pyridine (pK, = 8.8). Glacial acetic acid works well for weak bases and has been used extensively. Less basic solvents such as
acefone, acefonitrile, and nitromethane extend the range of fitrable compounds.

The endpoint for non-aqueous titrations are usually determined potentiometrically using a pH glass electrode, a modified calomel or
double junction reference electrode with a low-flow rate reference junction. Good potentiometric titration curves are obtained in most
solvents, except those with very low dielectric constants such as benzene, chloroform and others, when high electrical resistance of the
solvent causes unstable potentials.

2.2.6. PRECIPITATION TITRATIONS

Precipitation titrations allow for faster analysis compared to the old gravimetric analysis, where a precipitate is formed, filtered, dried
and weighed fo analyze a compound. Typically silver halides, silver thiocyanate and a few mercury, lead, and zinc salts are titrated
using this method. The chemical reactions must form an insoluble salt and precipitate out quickly in order to be analyzed by this
method. When the reaction is not quick, a back fitration can be used. A measured excess of the precipitating reagent (fitrant) is
added to force the reaction o occur, and then unreacted titrant is then titrated with a standard solution of another reagent.

2.2.7. REDOXTITRATIONS

There are a number of oxidation-reduction reactions that can be used to determine unknown concentration by fitration. If the reaction
goes fo completion, is fast and has an analytical signal available to follow it, a itration can be performed. The term “fast” means
that each addition of titrant is reacted completely and the sensing electrode is able to detect the change in solution in less than one
second.

Redox itrations are potentiometric titrations where the mV signal from a combination ORP (redox) electrode (usually with a platinum
indicator electrode) is used to follow the reaction of oxidant/reductant. The electrode potential is determined by the Nernst equation
and is controlled by the oxidant reductant ratio.

Visual indicators such as Ferrion are also available. The oxidized and reduced form of the indicator will have different colors and can
be used to determine the end point.

Various reductants can be determined by titrants with oxidants such as potassium permanganate, potassium chromate or iodine.
Commonly used reductants that are used as titrants include sodium thiosulfate, and ferrous ammonium sulfate.

As with Acid-Base titrations the potential changes dramatically at the equivalence point.
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2.2.8. KARL FISCHER TITRATIONS

This method is based on a well-defined chemical reaction between water and the Karl Fischer reagent. The chemistry provides
excellent specificity for water determination. The method can be used to defermine free and bound water in a sample matrix. The
Karl Fischer method is widely considered to produce the most rapid, accurate and reproducible results and has the largest detectable
concentration range spanning 1 ppm to 100%.

The determination of water content is one of the most commonly practiced methods in laboratories around the world. Knowledge

of water confent is critical to understanding chemical and physical properties of materials and ascertaining product quality. Water
content determination is conducted on many sample types including pharmaceuticals and cosmetics, foods and natural products,
organic and inorganic compounds, chemicals, solvents and gases, petroleum and plastic products as well as paints and adhesives.
The KF method is verifiable and can be fully documented. As a result, Karl Fischer titration is the standard method for analysis of
water in a multitude of samples as specified by numerous organizations including the Association of Official Analytical Chemists, the
United States and European Pharmacopoeia, ASTM, American Petroleum Institute, British Standards and DIN.

2.3. TITRATIONS ACCORDING TO THE TITRATION SEQUENCE
2.3.1. BACKTITRATIONS

Back titrations are generally used when a reaction is too slow to be directly accomplished using a “direct” fitration, where the
reaction goes to completion within a few seconds. In a back titration, a large excess of a reagent is added to the sample solution,
helping a slow reaction to go to completion. The unreacted, excess reagent is then titrated. The difference in the total volume of the
first reagent added and amount determined from the second fitration is the quantity of reagent required to complete the first reaction.

2.3.2. MULTIPLE ENDPOINT TITRATIONS

Under cerfain conditions, some titrations can exhibit more than one equivalence point and be titratable to the individual endpoints
fo determine the concentration of each individual component. Examples of these types of titrations include acid-base (where different
strength acid or bases are in a mixture), redox (where each species has a different reduction potential), complexometric (where
different species are separately fitratable), and acid-base using polyprotic acids (the pK_ of the different protons varies enough to
separate them).

Figure 9 shows three different types of multiple endpoint titrations. “A” shows the titration of a polyprotic acid. The different acid
strengths of the first and second proton can be determined. “B” illustrates a mixture of two different metal redox species, where the
different redox potentials allow the species to be separated. “C” is the titration of a solution containing strong, weak, and very weak
acids.
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3. INTRODUCTION TO TITRATION APPARATUS AND TYPICAL TITRATION PROCEDURE
3.1. MANUAL TITRATION

Apparatus required for manual fitration include:

o Volumetric Burette, for precisely controlled delivery of titrant to the reaction vessel

e An Erlenmeyer, or similar flask, that facilitates constant mixing or swirling required to ensure solution homogeneity
e Volumetric pipettes for the precise addition of samples and indicator solutions

o Titrant solutions of known concentration
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e Avisual or instrumental indicator for defecting the completion of the reaction
A typical manual titration consists of the following steps:
1. Avolumetric pipette is typically used to add a known volume of sample to the flask
An indicator solution or instrument probe is added to the flask
A burette is used to measure the addition of titrant to the flask and dispense titrant in a controlled manner
Titrant is added via the burette until the method indication signals the reaction endpoint
The concentration of analyte is calculated based on the concentration and volume of titrant required to reach the endpoint

Wrap fingers round
/ tap, keeping pressure
on to stop tap coming
out

Swirl flask
constantly

3.2. AUTOMATICTITRATION

Automatic titrators are high-precision analytical instruments that deliver the titrant, monitor the physical change associated with the
fitration reaction, automatically stop at the endpoint and calculates the concentration of the analyte. Automatic titrators are best for
repetitive titrations and high-accuracy analyses.

An automatic fitrator must have an accurate liquid dispensing system. In high accuracy systems like the HI900-series fitrators, the
liquid dispensing sysfem consists of a stepper-motor driven piston syringe burette capable of accurately and precisely dispensing very
small volumes of titrant, a valve system to switch between titrant intake and outlet and a dispensing tip. These three main subsystem
components must be as accurate as possible, with very low gear backlash in the burette pump, minimal piston seal flexing, precision
ground inner diameter of the glass syringe, a low dead volume valve, minimal evaporation/permeation, and chemically resistant
tubing.




Apparatus required for automatic titration include:

*  An automatic titrator, equipped with a burette

*  Abeaker

*  An electronic sfirring system, either a propeller stirrer or @ magnetic stir bar and stir plate
*  Volumetric pipettes for the precise addition of samples

e Standard titrant solutions of known concentration
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An electrode system that can be used to determine the endpoint of the titration

A typical automatic titration consists of the following steps:

1. Set up the automatic fitrator according to the manufacturer’s instructions

2. A volumetric pipette is typically used to add a known volume of sample to the beaker

3. Submerge the propeller stirrer or add the stir bar to the beaker, and turn on

4. Start the titration, the titrator will automatically stop at the endpoint and determine the concentration of the analyte

4. TITRATION RESULTS
4.1. ACCURACY

The factors most critical fo achieving accurate results with the HI932 titration systems are the concentration of the sample, size of the
sample and having an optimized set of method parameters.

4.2. REPEATABILITY

Repeatability, or the agreement between replicate determinations, is expressed quantitatively as the relative standard deviation
(RSD).

4.3. SOURCES OF ERROR

One of the advantages of volumetric analysis is excellent accuracy and precision. The sources of error can be grouped into sampling,
fitrant and sfandards, chemical reactions, endpoint determination and calculations.

4.3.1. SAMPLING ERRORS

*  Selection of a non-homogeneous or non-representative saumple

*  Sample changed or was contaminated during collection, storage or transfers
*  Poor technique when transferring sumple to beaker or flask

e Enors in the balance, calibrate and check balance regularly

4.3.2. ERRORS WITH TITRANT AND STANDARD
4.3.2.1. PREPARATION ERRORS

Incorrect preparation due fo:

*  Poor technique in weighing the salt or when transferring to volumetric glassware

o Low-purity of salts or water used to make titrant and standard

e Dirty or wet glassware

*  Improper storage of titrant or standard which allows water gain, evaporation or deterioration
* Failure to standardize frequently to adjust for change in fitrant

e Failure to flush fitrator tubing with a volume of titrant before standardizing

*  Volume errors from pipettes and volumetric flasks, grade A glassware is required

*  Balance errors when weighing out salts, calibrate and check balance regularly




4.3.2.2. DISPENSING ERRORS

Incorrect dispensing due to:

e Dead valve volume and leaking valve

* Inaccuracy in motor drive and gear lash/ backlash

e Poor burette/ piston seal

e Non-uniform diameter of burette glass cylinder

e (Chemical incompatibility with tubing or bubble generation
e Density/ temperature changes in fitrant

4.3.3. CHEMICAL REACTION ERRORS

* Inappropriate solvent or sample resulting in side reactions

e Poor mixing of the titrant and solvent or sample in the titration vessel
*  Reaction between titrant and sample is not rapid

* Reaction does not go to completion

*  Reaction has side reactions

4.3.4. ENDPOINT DETERMINATION ERRORS

Most manual titrations use a visual indicator to indicate when the endpoint is reached and the titration should be stopped. Automatic
fitrators use instrumental methods to defermine the end of a fitration and the equivalence point. There are two predominant methods
used fo determine the equivalence point, first derivative and second derivative.

The inflection point of the fitration curve (mV vs. Volume) is normally assumed to be the equivalence point. The first derivative is
often used to determine the inflection point. The maximum value of the first derivative (dmV vs. dV) corresponds to the theoretical
equivalence point. During a titration it is rare to have a data point exactly at the first derivative maximum, the maximum value is
defermined by interpolating the first derivative data points.

The second derivative (d? mV vs. dV2) can also be used to determine the equivalence point, and can offer advantages over the first
derivative method. Second derivatives have increased sensitivity to smaller inflection points and easier numerical evaluation of the
actual equivalence point. The value where the second derivative is equal to zero is the equivalence point. The second derivative
requires fewer points located near the equivalence point, where data is often not obtained or not as reliable.

Errors in determining the endpoint can result from:

* Incorrect signals from the sensor

* Sensor drift

* Sensor or instrument has slow response, keep sensors in good condition

* Inappropriate setting on the fitrator
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5. CALCULATIONS

The main variables used in calculating a result from a titration are the sumple volume, the concentration of the fitrant, and the
volume of titrant required to reach the equivalence point. At the equivalence point, an equal number of equivalents of the analyte
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and titrant has been added.
5.1.  SAMPLE CALCULATION
By Mass

C sample

C sample
V titrant

( fitrant
Ratio

FW analyte
m sample

By Volume

_ Vtitrant X C titrant X RatioX FW analyte

C sample=

Csample
V titrant

( fitrant
Ratio

FW analyte
Vsample

5.2. STANDARDIZE TITRANT

V titrant X C titrant X RatioX FW analyte %

X100
msample

Sample Concentration (g/100g)

Volume of titrant (L)

Titrant Concentration (eq/L)

Equivalence ratio of analyte/ titrant (mol analyte/ eq titrant)
Formula Weight of the Analyte (g/mol)

Mass of sample (g)

100

V sample

Sample Concentration (g/100mL)

Volume of fitrant (L)

Titrant Concentration (eq/L)

Equivalence ratio of analyte/ titrant (mol analyte/ eq titrant)
Formula Weight of the Analyte (g/mol)

Volume of Sample (mL)

Titrant standardization is the second most important calculation in fitrations. A primary standard is titrated in order to defermine the
concentration of the titrant. This is essentially a typical fitration calculated in “reverse”, where the concentration of the solution is
known and the itrant is the unknown.

By Mass
Ctitrant=—"" standard X Ratio
= FW standard XV titrant
( titrant Titrant Concentration (N)
m standard Mass of Standard (g)
Ratio Equivalence ratio of titrant/standard (eq titrant/ mol standard)
FW standard Formula Weight of the Standard (g/mol)
V titrant Volume of Titrant (L)




By Volume =
=
C titrant= V standard X (1 L/1 QOO mL)X C standard =
V titrant o
—
( titrant Concentration of titrant (N) =
™m
V standard Volume of Standard (mL) =
( standard Concentration of standard (eq/L) =<
V titrant Volume of Titrant (L)

5.3. BLANKTITRATION

In a blank titration a pre-fitration is performed, often times on the solvent to be used for the sample fitration, and the fitrant volume
required to reach the endpoint is noted. This blank value nullifies error due to titrant required to react with the components of the
fitration solution matrix. The basic titration equation can be used for a blank titration, with the single modification that the volume
of itrant used in the blank titration should be subtracted from the regular titration titrant volume.

Ctitrant X(V sample —V blank )X Ratio X FW analyte

C sample= sample X100
( Sample Sample Concentration (g/100g)
( titrant Titrant Concentration (eq/L)
Vsample Volume of Titrant required for the sample (L)
V blank Volume of Titrant required for the blank (L)
Ratio Equivalence ratio of analyte/ titrant (mol analyte/ eq titrant)
FW analyte Formula Weight of the Analyte (g/mol)
m sample Mass of sample (g)

54. MULTIPLE ENDPOINT TITRATION

Some titrations have two or more endpoints, each corresponding to the equivalence point for a specific reaction. Multiple endpoint
fitrations are similar to a blank titration in that the volume of titrant required to reach the first endpoint is subtracted from the titrant
volume used to reach the next sequential endpoint.

V titrant 1 X C titrant X Ratio X FW analyte 1
m sample

X100

C sample 1=

(V titrant 2—V titrant 1)X C titrant X Ratio X FW analyte 2

X100
msample

C sample2=

(V titrant 3—V titrant 2)X C titrant X RatioX FW analyte3

C sample3= o sample X100
Csamplel Sample 1 Concentration (g/100g)
(sample? Sample 2 Concentration (g/100g)
(sample3 Sample 3 Concentration (g/100g)
Vtitrant | Volume of titrant required to reach the first end point (L)
V titrant 2 Volume of titrant required to reach the second end point (1)
V titrant 3 Volume of titrant required to reach the third end point (L)

( titrant Concentration of titrant (N)
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Ratio Equivalence ratio of analyte/ titrant (mol analyte/ eq titrant)
FW analyte 1 Formula Weight of the Analyte 1 (g/mol)

FW analyte 2 Formula Weight of the Analyte 2 (g/mol)

FW analyte 3 Formula Weight of the Analyte 3 (g/mol)

m sample Weight of Sample (mL)

5.5. BACKTITRATION

The equation used in back titration calculations is also similar o the equation for a blank fitration. Instead of subtracting the initial
amount of titrant needed to react with the blank, the amount of second fitrant needed to react with the excess titrant added in the
first titration is subtracted from the amount of the first titrant added. The difference between the two amounts is the amount of titrant
necessary to reach the first equivalence point.

(Ctitrant 1 XV titrant 1 —C titrant 2 XV titrant 2)X RatioX FW analyte

C sample=  sample X100
Csample Sample Concentration (g/100mL)
( titrant 1 Concentration of fitrant 1 (N)
V titrant | Volume of fitrant 1 (L)
Ctitrant 2 Concentration of titrant 2 (N)
V titrant 2 Volume of titrant 2 (L)
Ratio Equivalence ratio of analyte/ titrant (mol analyte/ eq fitrant)
FW analyte Formula Weight of the analyte (g/mol)
Vsample Volume of sample (mL)

6. GLOSSARY
Acid

A chemical species that can donate one or more protons (hydrogen ions).
Acid-Base Titration

Stoichiometric neutralization titrations, based upon the reaction that occurs between an acid and base.
Activity

A physical property corresponding to the concentration of all ions in a solution. Electrodes respond to activity.
Amperometric Titration

Titrations where the current flow between two electrodes (often a metal electrode and a reference electrode) are used to monitor
the titration progress.

Analyte

The chemical species being measured in a titration.
Argentometric Titration

Titrations that use silver (nitrate) as the titrant. These titrations are typically precipitation fitrations.
Automatic Titrator

An instrument designed to automatically carry out a fitration. It will add the appropriate amount of titrant, determine the
endpoint and calculate the results.



Back Titration

A type of itration where an excess amount of titrant is added to a sample, forcing a sluggish reaction to go to completion. The
excess reagent is then “back” titrated with a second fitrant.

Base

A chemical species that can accept one or more protons (hydrogen ions).
Biamperometric Indication

Uses a double platinum pin electrode to measure the current flow through a titration solution.
Bivoltametric Indication

Uses a double platinum pin electrode to measure the voltage required to maintain a constant current flow through a titration
solution while constant voltage is applied across the platinum elements of the electrode.

Burette

A graduated cylindrical piece of laboratory glassware that is used to dispense precise amounts of solution.
Complex lon

A species where a central metal ion is covalently bonded to one or more electron donating groups called ligands.
Complexometric Titrations

Metal ions are titrated using a titrant that binds strongly to it. The titrants often contain Ethylenediaminetetraacetic Acid (EDTA)
or Cyclohexylenedinitrilotetraacetic Acid (CDTA).

Endpoint

The point were a titration is stopped because a physical change in the solution has indicated a completed titration. Titration
endpoints typically coincide with the equivalence point. A fixed value endpoint (pH or mV) can be used as well. The titration will
stop at the desired point regardless if the titration is complete.

Equivalence point
The point where the quantity of titrant is stoichiometrically equal to the quantity of analyte.
Formal

The theoretical number of equivalents per liter of the solution. It is used in solutions where the exact concentration of a species
may be affected by the other ions present, therefore the stated concentration may not be exactly correct.

Gravimetric Analysis
A quantitative defermination of an analyte based on the mass of the solid.
Indicator Electrode

An electrode that responds to the species of interest. The electrode potential is proportional to the concentration or activity of that
ion in the solution being measured.

Indicators

Chemical indicators are typically organic dyes that change form under different physical conditions, causing a color change
that can be seen by an analyst. Typically used in manual fitrations, chemical indicators have been replaced with electrometric
indicators, which are used with automatic titrators.

Inflection Point
The point on a fitration curve were the second derivative curve changes signs.
lon Selective Electrode (ISE)

An electrode that responds to a specific ion. The electrode potential is proportional o the concentration or activity of that ion in
the solution being measured.

Karl Fischer Titration
Atitration that uses a chemical reaction that is specific for determining water.
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Manual Titration

Atitration that is carried out by hand. The analyst must add the appropriate amount of titrant, determine the endpoint and
calculate the results.

Molar
The concentration of a solute in a solution.
Mole (mol)

A quantity of a chemical species. The molecular weight of a substance in grams is equal to the mass of one mole of the
substance. One mole is equal to 6.022 x 1023 atoms or molecules.

B
(=)
Lid
=
—
P
=
=
=
o

Monochromator
A device that allows only a narrow range of wavelengths to pass though it by separating the light into different wavelengths.
Multiple Endpoint Titration

A titration that reacts multiple species in solution sequentially using the sume titrant. The concentration of each analyte can be
determined from their respective endpoints.

Nernst Equation

The fundamental equation relating cell voltage to the concentration of a solution.
Neutralization

A chemical reaction where an acid and a base react to form a neutral salt and water.
Non-aqueous

A solution that does not contain water.
Non-aqueous Titration

A titration that is preformed in non-aqueous solutions, typically used to titrate very weak acids and bases to eliminate the
leveling effect water has on all acids and bases dissolved in it.

Normal
The concentration of a solution which accounts for any stoichiometric difference between the various species in a solution.
Oxidation / Reduction Potential (ORP)

The measurement describing whether a species wants to donate or accept electrons from other species in a redox reaction. If a
solutions reduction potential is higher than the species it is reacting with, it will typically gain electrons or be reduced. If the
potential is lower than the species it is reacting with, it will typically lose electrons or be oxidized.

Oxidant
The species that is accepting electrons in a redox reaction.
Pipette
Scientific apparatus that is used to deliver precise volumes of liquids.
Polyprotic Acid
Acids that are capable of donating more than one proton per acid molecule.
Potentiometric Titration
A titration in which the endpoint is defermined by monitoring the voltage of the solution using an electrode.
Precipitation Titration

Atitration in which the analyte reacts with the titrant to form an insoluble compound. The endpoint is typically detected with an
ISE sensitive to either the analyte or titrant.

Reagent
The chemical added in a titration that causes the given reaction to occur.




Reduction-Oxidation Reaction (redox)

A chemical reaction in which the atoms involved in the reaction have their oxidation numbers changed. Reduction is the gain of
electrons, which decreases the oxidation number. Oxidation is the loss of electrons, which increases the oxidation number.

Reductants
The electron donor in a redox reaction.
Reference Electrode

An electrode that supplies a constant electrode potential. It is used in combination with an “indicator” electrode, allowing for the
“indicator” electrode potential to be measured.

Relative Standard Deviation (RSD)

A measure of the amount of relative variation in a set of data. It is calculated by dividing the standard deviation by the mean:
RSD = (Standard Deviation of X) * 100 / (Mean of X)

Repeatability

The variation in sumple measurements taken by a single person or instrument under the sume condifions.
Spectrophotometric Titration

Aftitration in which the endpoint is marked by a change in the color and/or color infensity.
Stoichiometry

The quantitative relationship of the reactants and products in a chemical reaction.
Titrant

The chemical added in a titration that causes the given reaction to occur.
Titration

A quantitative, volumetric procedure used in analytical chemistry to determine the concentration of an analyte in solution. The
concentration of the analyte is determined by slowly adding a titrant to the solution. As the titrant is added, a chemical reaction
between the titrant and the analyte occurs.

Titration Curve

A graph containing the physical data obtained for a titration. The data plotted is often an independent variable (volume of
fitrant) vs. a dependent variable (pH of the solution). From the titration curve, the equivalence point or endpoint can be
determined.
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