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INTRODUCTION

The HI932 is an automatic potentiometric fitrator with high accuracy, great flexibility and repeatability.
The fitrator is designed fo perform a variety of potentiometric fitrations, allowing the user to obtain good results and high-speed analysis.
The main attributes of the HI932 titrator are:
* 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
* Electrode holder positions electrodes in the center of beaker, allowing for smaller sample sizes
* Integrated peristaltic pump available for reagent addition
* Support for 100 fitration methods and 30 autosampler sequences
e 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.

This manual is divided info four parts:

PART 1: QUICK START GUIDE

Helps the user quickly setup and operate HI932 Automatic Potentiometric fitrator.
It covers basic connections, user inferface, and how to run a fitration.

PART 2: INSTRUCTION MANUAL

Provides a comprehensive description of the operating principles, user interface, general options, methods, titration mode,
optimization, maintenance, autosampler etc.

PART 3: APPLICATIONS

Contains complete instructions for commonly-used analyses.
Additional methods and method packs are available. Contact your local Hanna Instruments™ office for more details.

PART 4: TITRATION THEORY

Qutlines the principles of operation of the titrator.
It covers the chemistry of titrations, titration types and result calculations.
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PART 1. QUICK START GUIDE

1.1. SAFETY MEASURES

The following safety measures must be followed:
1. Never connect or disconnect the air pump and magnetic stirrer assembly or other peripheral with the titrator turned on.
2. Verify that the reagent and the attached tubing are assembled correctly.
3. Always check that the titrant, solvent and waste bottles, as well as the titration vessel are properly assembled.
4. Always wipe up spills and splashes immediately.
5. Avoid the following environmental working conditions:
* Severe vibrations
* Direct sunlight
* Atmospheric relative humidity above 95% non-condensing
* Environment temperatures below 10 °C (50 °F) and above 40 °C (104 °F)
Explosion hazards
Near heating or cooling sources
6. Have the titrator serviced by qualified service personnel only.
7. Avoid inhalation of reagent vapors.
8. Avoid contact with chemicals.

1.2. ABBREVIATIONS

ABS Acrylonitrile Butadiene Styrene mg/L Milligrams per liter
GLP Good Laboratory Practice mmol / g Millimoles per gram
PEI Polyetherimide mmol / kg Millimoles per kilogram
PTFE Polytetrafluoroethylene mmol / L Millimoles per liter
PVDF Polyvinylidene fluoride M (mol /L)  Molarity (moles per liter)
RPM Revolutions per minute mol / kg Moles per kilogram

mol / L Moles per liter
eq/ kg Equivalents per kilogram N(eq/L) Normality (equivalents per liter)
eq/L Equivalents per liter ppb (ug / kg)  Parts per billion (micrograms per kilogram)
g/100mL  Grams per 100 milliliters ppb (ug /L)  Parts per billion (micrograms per liter)
g/L Grams per liter ppm (mg / kg) Parts per million (milligrams per kilogram)
ug/ L Micrograms per liter ppm (mg /L)  Parts per million (milligrams per liter)
meq / kg Milliequivalents per kilogram ppt (g/kg)  Parts per thousand (grams per kilogram)
meq /L Milliequivalents per liter ppt (g /L) Parts per thousand (grams per liter)
mg /100 mL  Milligrams per 100 milliliters % (g/100g) Percent by weight (grams per 100 grams)
mg/g Milligrams per gram %ow /v Percent weight by volume

mg / kg Milligrams per kilogram
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1.3. TITRATOR CONNECTIONS

Front View

1. Titrant bottle 7. Electrode holder
2. Aspiration tube (fitrant inlet) 8. Stirrer
3. Dispensing tube (titrant outlet) 9. Temperature sensor
4. Pump assembly 10. pH electrode
5. Burette assembly 11. Dispensing tip
6. Support rod 12. Titration beaker
Rear View
[\ 7/ @
AnalogChanneIZU / r‘ r(} @
®odU i OO0
pH/ORP/ISE  Ref. Temp. Stirrer2 ChDu_:]ltall4 ON/OFF
- RS 232
\\ \ (—AnalogChannell— 1 USB-HOST E / // @
xtension
Iy ) @ s © ®
pH/ORP ISE Ref.  Temp.| [tirferl (Digital USB-COM O—CO® | /
@ @ é)channeﬁ Power 24Vdc [} |
A. Probe connector (BNC) F. USB-HOST: keyboard
B. Reference electrode USB-COM: PC connection
(. Temperature sensor G. Power input connector (24 VDC)
D. Stirrer H. Extension: autosampler connection
E. Digital probe connector (jack 3.5 mm) I. Power switch
J. Serial inferface: balance
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1.4. USER INTERFACE

1.4.1. KEYPAD
The titrator’s keypad has 27 keys grouped in five categories, as shown below.

1.4.2. DISPLAY
The fitrator has a 5.7 graphical backlit color display.

1. Function keys
2. Numeric keys
3. Arrow keys
4. Enter key
5. Option keys

FHO2:50:55 May E3,

Z0ES

tANalog CH1

L ——0.1M Sodium Hydroxide

0 . 0 M [eq-L]

SElFrEr
1400,

1400 RPH

FEBurette is not present

Fump 1 Selected /
FHATC End FPoint Uolume FH
~2a.a °C 0.000 mb 20749
General Select Method
Options Method Options Burette Hade

SPT 99T

Time and Date

Active input channel

Method name

Result

Reminders or Warnings
Temperature compensation status

7. Temperature reading
8. Results units
9. Stirrer information

11. mV or pH reading
12. Virtual option keys

oNs U B~ Lo N —

10. End point titration volume

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 soft key is pressed.
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1.5. LANGUAGE

* To change the language, press{ Genara | from the main screen.
Highlight Language option.
Use the /~\ and "/ keys o select the language from the options listed in the Set Language screen.

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

General Options

Select the option to be modified.

Sawve to USE
Festare from USE
Administration: Di=abiled

Temperature: *C, ATC
ODate and Time Settinag

Display Settinas

Beeper: off
Stirrer: Enabled

ELREDNEEEH ]
Total Uolume Alert! Of f
Titrant Age Eeminder: 0 daws
USE Link with PC
Setup Balance Interface

Select Ezcape

1.6. CONTEXTUAL HELP

Press| 2 |to access information about the titrator.
The contextual help can be accessed at any time and it provides useful information about the current screen.

1.7. METHODS
The H1932 titrator can store up to 100 standard and user-defined methods.

Standard Methods

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

User-Defined Methods

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

1.8. HOW TO CALIBRATE A pH ELECTRODE

1.8.1. PREPARATION

* Pour small quantities of the buffer solutions into clean beakers. 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.

* | measuring in the acidic range, use pH 7.0 or 6.86 as the first buffer and pH 4.01/3.00 or 1.68 as the second buffer.

* |f 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.
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1.8.2. 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 huffers.

For accurate measurements it is recommended to perform a five-point calibration. However, at least a two-point calibration is
suggested.

For pH fitrations, the selected buffers should bracket the endpoint e.g. if endpoint value is at 8.5, use 7.01 or 6.86; and 9.18 or
10.01 for calibration.

1. Press{ cEib. ito begin calibration.

_________
""""""

_________

Note: It is very important to clear calibration history when a new electrode is used.
2. Immerse the pH electrode and the femperature probe approximately 4 cm (1.5”) into a buffer solution and stir gently.

------------------

_________

The calibration buffer will be added to the Calibrated Buffers section.
5. Rinse the pH electrode and the temperature probe.
6. Immerse pH electrode and the temperature probe into the next buffer solution and follow the above procedure.

_________

1.9. THE FIRST TITRATION

1.9.1. REQUIRED SOLUTIONS

o Titrant - 500 mL of 0.1 M (mol/L) Sodium Hydroxide (NaOH) in a titrant bottle
e Sample - 0.1 M (mol/L) Hydrochloric Acid (HCI)
e Distilled or deionized water

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

1.9.2. PRIMING THE BURETTE
1. Insert the aspiration tube in the fitrant bottle and the dispensing tube in a waste beaker.

---------

_________
""""""

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

---------

_________

Note: Ensure continuous liquid flow inside the burette. For accurate results, the aspiration tube, the dispensing tube, and the syringe must
be free of air bubbles.

1.9.3. METHOD SELECTION

For this analysis we will use the HITO09EN Neutralization w/ NaOH standard method.
1. Toselect this method, press | wescy :from the idle screen.

_________

---------
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1.9.4. SETTING METHOD PARAMETERS

Method”

1. Press{ 5ot to display the method parameters.

]
]
(St dpaydiantl

The View/Modify Method screen will be displayed.
Note: Only certain parameters can be changed.
2. For this titration, the NaOH fitrant concentration and the size of the HCl sample need to be entered.

Titrant Concentration

Enter the titrant concentration.

PENWl- (ol L)

Delete
Digit

Escape

Exponent

1.9.5. SETTING UP TITRATION REPORT

Users can select the information that is stored for each fitration.
To obtain proper information af the end of the titration, perform the following operations:
1. From the main screen, press and the Data Parameters screen will be displayed.

Save

5. Press: repon i then press: Essaee it retum fo the main screen.

1.9.6. PREPARING THE SAMPLE

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

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

Slide the stirrer assembly up.

Place the beaker under the stirrer assembly.

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

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

1.9.7. PERFORMING A TITRATION

* From the main screen, press . The user is prompted to enter the analyte size.

* Enfer 5 mlL and press enter _ The titrator will start the analysis.

At the end of the titration, the message “Titration Completed” is displayed with the final concentration of the analyte in the
sample and the equivalence endpoint volume.
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1.9.8. TITRATION SCREEN
During a titration, the following screen is displayed:

15:03:126 Jun 13, Z0Z5
Analog CHL

Meutralization ws MNalH

61.775 ...

Fump 1 Selected
Burette: E5 mL

ATC Volume Deliwvered FH
2a.1 °C 6.177 mb 9.102
Uiew

CUFue Suspend Stop

C=\Jiaa, a

1.9.9. TITRATION GRAPH
* After a few doses are dispensed, | cime : will become active.

_______ J

Press{ v i to display the real-time fitration graph.

The curves displayed are plofs of the pH and the 1 derivative versus fitrant volume. The two graphs are scaled o fit in the
same screen window.
See PART 2. Instruction Manual for more information.

| Select )

o Press; S22 o change the y-axis scale to either the pH values or the 1* derivative values.

| Sy J

Graph of Titration Oata

eH—pH
11+
2.
&,
4.
E.
i + + + + |
i} 1.4 z.g 4.7 5.6 e
olume il
Select
Trace Ezcape Suspend Stop
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1.9.10. TITRATION TERMINATION

The titration is terminated when the conditions of the Termination Criteria have been met.

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.

When the titration has ended, the fitrator will display the equivalence endpoint volume and the final concentration of the analyte
fogether with the “Titration Completed” message.

To view the titration graph and/or results, press .

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.

15:04:15 Jun 13, Z0Z25
Analog CH1

Meutralization ws MalH

61.444 ....

Fump 1 Selected

ATC End Point Uolume FH
2a.1 °C B.144 mL 10,127
General Method

Burette Maode

= Select ]
Options Method Options

1.9.11. RESULTS
The results obtained from fitration are stored in a report file that can be displayed, or transferred to a USB storage device or a PC.

Feuview Result

sl T I_00005.FEFT

HI%3Z - Titration Report

Method Hame! Meutralization wy HalOH
Time & Date! 14152 Oct 29, EZO0ZS
Feport ID: Ti_0ooos

Calibration Data

Buf fer Fotential Efficiency Temp.
Time and Date
12.999pH -339.7mlU 100. o 23.2 *C A
11:09 0Oct 8, EZ0ES

GLF & Meter Information

Uiew FPage Fage
Graph | —~=*=°k= Ue Dawn
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1.9.12. VIEWING THE LAST TITRATION DATA
To view the last fitration report:

1.

4.

From the main screen, press.

The Data Parameters screen will be displayed.
From the Data Parameters screen, highlight Review Last Report option.

Use the | "o and{ bse keys to display information related fo the last ftration performed.

1.9.13. SAVING DATA TO USB STORAGE DEVICE

Note: The USB Storage Device has to be formatted FAT or FAT32.
This feature allows saving the results of titrations or logging sessions on a USB storage device.

1.

"""" hl
General

From the main screen, press: Gpions

.
_______ J

The General Options screen will be displayed.
Use the /~\ and ¥/ keys to highlight Save to USB Storage Device option.
Insert the USB storage device into the USB socket.

The List of Files on Titrator screen will be displayed.

. Use the <<| and [ >> keys to select the report files.

List of Files on Titrator

Uze <---> arrow keys to select file twpe
49 report files

TI_ 000032, RPT
TI_00004.RPT

TI_00005.RPT
MUROOOOE . RPT
MU_00007 . RPT
MUROOOOS. RPT
TI_00009.RPT
TI_00010.RPT
FH_OO011.RFT
FH_OO01Z.RFPT
FH_OO0012.RFPT
TI_00014.RFT
TI_00015.RPT
TI_00015.RFPT

Ezcape E?T; I:I'-'IDIPII’. DE%?;E Deﬁllelte
. Pressi A" _ito transfer all available reports to the USB storage device, or highlight the name of the report file to be transferred.
Press{ S/
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1.9.14. TITRATION REPORT

™ Bane " Bann

While scrolling with the { "5® Tand{ 5ese " keys, the fields below can be seen on the titrator display.

[ (A, [Sipghate iy

The same information is available on the saved report file (Ti_00011.rpt in this example, with all report fields selected).

HI932 - Titration Report

Method Name: Neutralization w/ NaOH
Time & Date: 15:01 Jun 13, 2025
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, 2025
7.010pH -5.8mv 98.7% 23.9°C A
11:42 Jun 13, 2025
10.010pH -180.7mV 98.7% 24.0°C A

11:46 Jun 13, 2025

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 CH1 Serial Number:AB180525005
Analog CH2 Serial Number:AB180525006

Digital CH3 Serial Number: D180525007
Digital CH4 Serial Number: D180525008
Pump 1 Serial Number: DP180525004
Pump 2 Serial Number: DP180525007
Stirrer 1 Serial Number: 05180524001

Analog CH1 Calibration Date: May 25, 2025
Analog CH2 Calibration Date: May 25, 2025
Digital CH3 Calibration Date: May 25, 2025
Digital CH4 Calibration Date: May 25, 2025

Method Parameters

Name : Neutralization w/ NaOH
Method Revision: 4.0
Analysis Type: Standard Titration
Measurement Input: Analog CH2
Stirrer Configuration:

Stirrer: Stirrer 1

Stirring Speed: 1400 RPM
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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,1lst 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
Titrant Name: 0.1N NaOH
Titrant Conc.: 0.1000 N (eq/L)
Analyte Size: 10.0000 mL
Analyte Entry: Fixed
Maximum Titrant Volume: 20.000 mL
Potential Range: -2000.0 to 2000.0 mV
Volume/Flow Rate: 25 mL / 50.0 mL/min
Signal Averaging: 1 Reading
Significant Figures: XXXXX

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

V eq 1000meq

1000mL

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

Nr Volume [mL] mV PH
0 0.000 274.4 2.219
1 0.050 274 .4 2.220
2 0.100 274 .4 2.220
3 0.200 274.3 2.222
4 0.400 274.0 2.227
5 0.800 273.2 2.241
6 1.300 271.5 2.271
7 1.800 269.5 2.304
8 2.300 267.2 2.344

Graphic Temp.[°
24.
25.
25.
25.
25.
25.
25.
25.
25.

~ © P> O 0y 0 O O

.0

P P O OOOOoO O W

i s e

—

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

Time

00:
00:
00:
00:
00:
00:
124
00:
00:

00

00
07
10
12
15
18

30
37
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9 2.800 264 .4 2.393 -5.7 25.1 A 00:00:43
10 3.300 260.8 2.455 -7.2 25.1 A 00:00:50
11 3.800 256.1 2.535 -9.3 25.1 A 00:00:58
12 4.300 250.3 2.635 -11.7 25.1 A 00:01:05
13 4.800 241.9 2.779 -16.8 25.1 A 00:01:14
14 5.300 228.3 3.011 -27.2 25.1 A 00:01:23
15 5.800 193.0 3.614 -70.5 25.1 A 00:01:31
16 6.077 21.0 6.556 -620.0 25.1 A 00:01:48
17 6.128 -38.2 7.568 -1183.2 25.1 A 00:02:03
18 6.177 -123.6 9.031 -1708.0 25.1 A 00:02:19
19 6.227 -157.7 9.616 -682.8 25.1 A 00:02:28
20 6.278 -174.5 9.903 -335.8 25.1 A 00:02:35
21 6.339 -187.8 10.130 -215.9 25.1 A 00:02:42

Titration Results

Method Name: Neutralization w/ NaOH

Time & Date: 15:01 Jun 13, 2025
Analyte Size: 10.0000 mL
End Point Volume: 6.144 mL
pH Equivalence Point: 8.063

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

Titration went to Completion
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PART 2. INSTRUCTION MANUAL

2.1. SETUP

2.1.1. UNPACKING

Remove the titrator and accessories from the packaging and examine it carefully.
For further assistance, please contact your local Hanna Instruments ™ office or email us af tech@hannainst.com.
Each HI932 potentiometric titrator is supplied with:
* Titrafor
* Pump assembly
Burette assembly
» Burette with 25 mL syringe
» Aspiration tube with fitting and protection tube
» Dispensing tube with dispensing tip, protection tube, and tube guide
» Tube locks
» Tool for burette cap removal
» Light spectrum protection screen
* Electrodes holder and stirrer
» Electrode holder
» Overhead stirrer
» Propellers (3 pieces)
» Support rod
* Burette blank support
* Pump and burette locking screws with plastic head
* Temperature sensor
* Shorting cap
* Power adapter
* USB cable
* USB memory stick
* HI900 PC application (installation kit on USB-C memory stick)
* Quality cerfificate
* Instruction manual

>~

~

~

It any of the items are missing or damaged, please contact your local Hanna Instruments office or email us at
tech@hannainst.com.

See 2.12.3. Titrator Components section for component pictures.

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.
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2.1.2. SAFETY MEASURES

The following safety measures must be followed:

* Never connect or disconnect the pump assembly or the air pump and magnetic stirrer assembly with the fitrator turned on.

* Verify that the burette and the attached tubing are assembled correctly.
See Burette Assembly section for more information.

o Always check that the titrant bottle and the titration beaker are on a flat surface.

* Always wipe up spills and splashes immediately.

e Avoid the following environmental working conditions: severe vibrations, direct sunlight, atmospheric relative humidity above
95% non-condensing, environment temperatures below 10 °C (50 °F) and above 40 °C (104 °F), explosion hazards.

* Have the fitrator serviced only by qualified service personnel.

2.1.3. HI932 TITRATOR TECHNICAL SPECIFICATIONS
Standard titration (Standardization, Fixed pH / mV, Equivalence point pH / mV)

Analysis Type Back itration
Direct reading
Fixed mV
. Fixed pH
Endpoint Mode mV equivalence point (up fo 5 points, 1 or 2" derivative)
oH equivalence point (up to 5 points, 1* or 2" derivative)
Size 5mlL 10 mL, 25 mL, 50 mL
Resolution 0.001 mL
Flow rafe 0.1/0.3 mLto 2 X burette volume per minute
Burette +0.005 mL (5 mL burette)
Accuragy +0.010 mL (10 mL burette)
+0.025 mL (25 mL burette)
+0.050 mL (50 mL burette)
Type Overhead
Stirrer Range 200 to 2500 RPM
Resolution 100 RPM
Range —2000.0 t0 2000.0 mV
iy Resolution 0.1mv
Accuracy +0.1 mV
Calibration single point, offset
Range —2.000 to 20.000 pH
H Resolution 0.1/0.01/0.001 pH
P Accuracy +0.001 pH
Calibration up to 5 points with standard or custom buffers
Range 1x1070109.999 101
Resolution 1/0.1/0.01
15 Accuracy + (.001 pH
Calibration up fo 5 points
5010105 °C
Range 23.01t0221.0 °F
Temperature 268.210378.2 K
Resolution 0.1
Accuracy +0.1°C/ =0.2°F/ £0.1K
m Up to 100 fitration methods (standard and user-defined)
ethods Y
Data Storage p fo 30 autosampler sequences
g

Up to 100 titration and pH / mV / ISE reports

Reports Up to 40 autosampler tray reports (e.q. 720 reports for 18 beaker tray)
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2 BNCsocket (pH, ORP, ISE half-cell, and ISE combination electrodes)
2 4 mm banana socket (reference electrode)

Measurement 2 RCA socket (temperature sensor)
2 6-pin connector (stirrer)
Connections 2 3.5 mm Jack connector (digital sensor)
1 DB-9 socket (serial interface)
Perpherl 2 < USB type C (external PC keyboard, PC connection)
1 5-pin connector (balance)
1% USB standard A (USB flash drive)
4 < multi-purpose slots (fitrant / reagent tubes)
f 3 12-mm electrode slots
ectrode holder o
emperature sensor slot
1 X overhead stirrer slot
Display 5.7" graphical color display with backlight
. Power supply 100 - 240 VAC, 50/ 60 Hz
éggglf?cl?:ons Power draw 0.5 amps
Enclosure material ABS, PC-ABS, stainless steel
Keypad Polyester
Dimensions 315x205x 375 mm (12.4x8.1x14.8"
Weight Approximately 4.3 kg (9.5 Ibs.) with 1 pump, stirrer, and sensors

Operating environment

10 to 40 °C (50 to 104 °F); up to 95 % RH

Storage environment

—2010 70 °C (4 to 158 °F); up o 95 % RH

2.1.4. H1922 AUTOSAMPLER TECHNICAL SPECIFICATIONS

Electrode holder

5 X multi-purpose slots (titrant / reagent tubes)
3 % 12 mm electrodes slots

1 overhead stirrer slot

1 X temperature sensor slot

1 X aspiration tube slot

Stirrer Magnetic stirrer (built-in)
Overhead stirrer (optional)

Temperature sensor HI7662-AW (included)

Peristaltic pumps Up to three (slot 1, 2, or 3)

Diaphragm pumps One (slot 4)

Peripheral units USB barcode reader

Trays 16 beakers > 150 mL with built-in RFID tag
18 beakers > 100 mL with built-in RFID tag

Beakers ASTM short-form glass beakers, 100 & 150 mL

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
Two-ling backlit display with status information

Enclosure material

ABS plastic and steel

Electrode holder material

ABS plastic

Tray materigl ABS plastic and acrylic
Keypad material ABS plastic and polycarbonate
Weight Approximately 13 kg (29 Ibs)

Operating environment

10 t0 40 °C(50 to 104 °F) ; up to 95% RH

Storage environment

—2010 70 °C (4 to 158 °F); up to 95% RH
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2.1.5. INSTALLATION
2.1.5.1. Titrator Front View

—50

et

. Titrant bottle

. Aspiration tube (fitrant inlet)

. Dispensing tube (titrant outlet)
. Pump assembly

. Burette assembly

. Support rod

o~s U B LW N —

2.1.5.2. Titrator Rear View

7 ‘\ilil- .ﬁ’ —
_ '

J | oo |
i -7

e

7. Electrode holder
8. Stirrer

9. Temperature sensor
10. pH electrode

11. Dispensing tip

12. Titration beaker
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2.1.5.3. Titrator Rear Connections

1. Connect the electrode to the BNC connector (A) and the temperature sensor to the RCA connector (C), or connect the digital
sensor fo the 3.5 mm jack (E).

2. Connect the stirrer to the mini-DIN connector (D).

3. Connect the power adapter cable to the power input connector (6).

Q)
(C2imynC
Cl?igitall4 ON/OFF / //
®
Extension
= || ||
9), G
(Digital UsB-coM O-C-® || / Q
Channel 3 Power 24Vdc ‘
®O®® ©
Function Connector Type
A. Connection for pH, ORP, ISE half-cell, ISE combination electrodes BNC socket
B. Reference electrode (0 4 mm banana socket
(. Temperature sensor RCA socket
D. Stirrer 6-pin connector
E. Digital channel input 3.5 mm jack
F. Keyboard (host), PC (COM) 2x USB type C
6. Power input connector (24 VDC) DC power jack connector
H. Autosampler inferface (extension) 5-pin connector
| Power switch -
J. Balance inferface DB-9 socket (RS-232)

2.1.5.4. Titrator Side View




2-6 PART 2. Instruction Manual / Setup

2.15.5. Titrator Assembly

Note: Assembly operations must be completed before connecting the titrator to the
power supply!
Assembling Support Rod
To insert support rod into the titrator case:
1. Remove protective cap from titrator case
2. Insert the support rods into the titrator case
3. Turn the support rod clockwise to secure it in place

Attaching Stirrer & Electrode

1. Place the electrode holder (B) in the stirrer support housing (A).
The stirrer support housing can be inverted if necessary.

2. Slide the electrode holder into the support rod and set the desired height using the holder button.

3. Insert electrode (C), temperature sensor (D) and sfirrer (E) into the dedicated holes in the electrode holder.
Push them until they are in a stable position.

Note: For small sample sizes, use the electrode adapter (F) in the center of the holder.
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Connecting the Pump

1. Retrieve the pump cable from inside the bay.
The pump 1 connector is located in the left bay and
the pump 2 connector in the right bay.

2. Connect the cable to the pump as shown here.
The pump connector is located on the bottom of the
pump.

3. Lower the pump info the titrator, then slide it towards
the front of the titrator case until it is firmly latched.

4. Secure the pump with the locking screw.

This procedure can be repeated to connect a second pump.

Attaching Burette Blank Support

1. Insert and lower the burette blank support into the fitrator’s bay.
2. Slide it towards the front of the titrator case until it is firmly latched.
3. Secure the burette blank support with the locking screw.

Attaching the Burette
1. Make sure that the mark from the valve actuating cap and from the burette body are aligned.

2. Slide the burette into the support on the burette pump. Ensure correct coupling between the syringe plunger (A) and the
pump piston (B).




2-8 PART 2. Instruction Manual / Setup

Connecting Peristaltic Pump Tubing

To attach the pump tubing to the burette pump with the built-in peristaltic pump:
1. Use a screw driver to remove the plastic cover (E) from the pump.
2. Remove the blue tube connectors (F).
3. Insert the roller tube (C) into the left side of the holder (D).

The fitting on the top of the roller tube will sit on the top of the housing.
4. Manually rotate the pump (A) counterclockwise until the tubing is mounted on the pump.

5. Insert the roller tube (B) into the right side of the holder (G).
The fitting on the top of the roller tube will sit on the top of the housing.
6. Attach aspiration and dispensing tubing to the roller tubing and replace the blue tube connectors (F).

7. Replace the plastic cover (E).
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2.2. USER INTERFACE
2.2.1. START UP

Once the instrument is assembled and installed, follow the steps below to start the titrator.
1. Connect the titrator to a power outlet with the supplied power adapter.
2. Tum on the titrator using the power button located on the back of the instrument.

3. Wait until the titrator finishes the initialization process.

4. Press|enter| when prompted or wait a few seconds for titrator fo start.

HI 93Z Titrator

_ R

inskrumenls

finalos S
ODigital CH3
ODigital CH4

‘otentilome tk 1)
Mot Detected
Digital
Digital

Fress HELF to wiew errors or
Fress ENHTER to continue ...

HI 93Z Titrator

RIS

Burette/Ferlstaltlc
Overhead
Mot Detected

inskrumenls

Stirrer 1
Autosampler

Fress HELF to wiew errors or
Fress ENTER to continue ...

Note: All the performed initialization processes must be successfully completed. If one fails, restart the titrator. If the problem persists,

contact your nearest Hanna Instuments® Service Center.

2.2.2. KEYPAD
The titrator’s keypad is grouped info five categories.

1. Function keys
2. Numeric keys
3. Arrow keys
4. Enter key
5. Option keys
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Function Keys

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

tart . .
Starts or stops a titration process

Turns the selected stirrer on and off
Access the autosampler

Access the data parameters menu (reports, GLP, meter information, report setup)

Displays contextual help

Option Keys
Option 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 .

Arrow Keys

Arrow keys have the following functions:
* move the on-screen cursor
* increase or decrease the stirrer speed and other seftings
o select a character (alphanumeric screen only)
* navigate through menu options

Numeric Keys
(o)to(o9) Used for numeric entries.

@) Toggles between positive and negative values.
O Used for decimal point.
Enter Key

This key has the following functions:
* accepts alphanumeric data entry
* executes the default (underlined) virtual option key
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2.2.3. DISPLAY

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

The Main Screen

FOS:50:55 May 23, EZ0Z25
ANalog CH1

L ————0.1M Sodium Hydroxide

0 . 0 M [eq-L]

1400.-1400 RPH"|

O FKesult

Fump 1 Selected /
FH

FATC End FPoint Uolume

~2a.a °C 0.000 mbL 20749
General Select Method )
Options | Hethod | Options | BUrEtte Hade

STTP9RY

oo oo

o~ U1 B Lo N —

7. Temperature reading

8. Results units

9. Stirrer information

10. End point titration volume
11. mV or pH reading

12. Virtual option keys

Time and date

Active input channel

Method name

Result

Reminders or Warnings
Temperature compensation status

The user interface contains several screens. For each titrator function, several screens may be used.

Method name
Time and date
Temperature reading
ATC
Manual

Stirrer information
Endpoint volume

Result
mV or pH reading
mV
rel mV
pH
Titration status

Reminders
Pump # selected
Analog CH #/ Digital CH#

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, actual and 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 endpoint.

When no titration has been performed, the displayed volume is “0.000 mL".
Displays the itration result or the direct reading measurement.

Displays the current reading. 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 titration.

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

Active measurement input.
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2.2.4. MENU NAVIGATION
Selecting an Option

08:50:55 May 23, 2025
Analoa CH1
0.1N Sodium Hydroxide

0 0 N leq-L)

[5tirrer i)
14001400 RFM

Fump 1 Selected

ATC End Point Uolume FH
25.3 °C 0.000 mb 7.574
General Select Method e

Options ﬁethod Options Burette l Mode

Diojoio

Selecting a Menu Item

View TMadify Method
Id: USEROOOS Modified: 17:55 Sep 12, Z0ZS
Select the option to be modified.
copw of O.1M Sodium Hudr
Hethod REU]S]OH 1.0
Analysis Type! Standard Titration
Measurement Input: FAnalog CH1
Stirrer Configuration
Titrant pumpl Fump 1
Reagent Addition 1: Disabled
Reagent Addition Z: Disabled
Dosing Type: Dynamic
End Foint Mode: PH 1EQ point,lst Der
Recognition Options
Pre-Titration Wolume: 5.000 mL
Pre-Titration Stir Time: 60 sec
Measzurement Mode: Signal Stability
Fage Fage
felegt | Escape | i Down

FIDIDIDID
N

Entering Text

Method Mame

Select the highlighted 1etter by using
the arrow kews then press "Enter’
Select the empty field for a space
Press Acceprt to save the entire name.

MABCDEFOHTIJKL
MNHNOPORSTUUWRY
Zabcdefahidijk]l
MR OPAaAPr S tUYWXY
zAAARACEEET IR
DOOYODOUOB A4S S S
dc et édiinbddobdd
Ooadog 0N _ 5~ #
01zZ2345867893%.,
KN SR N O A A
ET=I"IN) I, ] SO0 um Hydr
Delete Cursor Cursor
Accept | Escare | |cyter Left Right

View TMadify Method
Id: USEROOOS Modified: 17:55 Sep 12, Z0ZS
Select the option to be modified.
copw of O.1M Sodium Hudr
Hethod REU]S]OH 1.0
Analysis Type: Standard Titration
Measurement Input: FAnalog CH1
Stirrer Configuration
Titrant pumpl Fump 1
Reagent Addition 1: Disabled
Reagent Addition Z: Disabled
Dosing Type: Dynamic
End Foint Mode: PH 1EQ point,lst Der
Recognition Options
Pre-Titration Wolume: 5.000 mL
Pre-Titration Stir Time: 60 sec
Measzurement Mode: Signal Stability
Fage FPage
Salect | Escape | | hH | pags

el ) e [
N

Press the option key below the virtual key.
For example, to access the Method Options screen, press the option key below it.

Use the /A" and v/ arrow keys to move the cursor.
When the menu is larger than the display, a scroll bar is active on the
right side.

Use the | PS,gf tand | S?%i .keysto scroll’rhoughthe pages.

| Delete )

Use: Toter_:10 erase prekus fext.

Use the { U5 tand | S :keys for edmng

When edmng is compIeTe press { Accept |

The method name will be updated and displayed in the name field of the
View / Modify Method screen.

When all the desired parameters have been set, press { escare |
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Saving Modifications

Saving Method

Select a menu option.

Saue

Save [ethoc
Exit Without Saving Method

The Saving Method screen allows the user o save the modifications.
* To save the modifications, highlight Save Method option, then press

| Select ;.

| U J

"""" bl

"Escape” - exits without saving method. ° T() eXH‘ WiThOUI‘ SﬂVing, press:LEscape N

_______ J

[ [ . .
@mﬁmm - it
Ny

Note: To access the contextual help menu, press| = at any time. Help is related to the displayed screen.

2.3. GENERAL OPTIONS

The General Options screen gives access to options that are not directly related to the titration process or pH/mV/ISE measurement.
To access this screen, press| Goers. | Tom the main screen.

General Options

Select the option to be modified.

Sae to [=1=]
Resztore from USE

Administration: Dizabled
Temperature: *C, ATC

Date and Time Setting
Dizplay Settings

Beeper: of f
Stirrer: Enabled
Language: English
Titrant 1 Uolume Alert: of f
Titrant 1 Age Reminder: 0 daws
Titrant Z Uolume Alert: of f
Titrant 2 Age Reminder: 0 days
Selectk E=zcape

2.3.1. SAVETO USB
This option allows the user to save files from the titrator to a USB storage device.
Note: The USB storage device has to be formatted FAT or FAT32.

List of Files on Titrator

Use <--—r arrow kewys to select file type

13 =standard method files

Hioooienm i .|
HIOODDEEM.MTO
HIOOOZEM.MTO
HIOOLO0EM.MTOD
HIOZOO0EM.MTO
HI1O0O04EM.MTOD
HI1O00SEH.MTO
HI1OO0FEM.MTO
HI1O002EM.MTOD
HILOOZEM.MTD
HI1O011EM.MTO
HI1O01ZEH.MTOD
HILO14EM.MTD

Copy Delete Delete
All File All

iyl
O

Escape

=T
M
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On the titrator, the available file types are as follows:
Standard method HIXXXXYY.MTD (e.g.: HIOOOTEN.MTD, HITO04EN.MTD)
User-defined method ~ USERXXXX.MTD (e.g.: USEROOOT.MTD)
Report Ti XXXXX.RPT, mV_ XXXXX.RPT, pH_XXXXX.RPT, ISEXXXXX.RPT, mVrXXXXX_RPT (e.g.: Ti_00001.RPT,
mV_00001.RPT, pH_00001.RPT, ISEQ0001.RPT, mVr00001.RPT)
o Insert the USB storage device into the USB port on the right side of the titrator.
o Usethe << and [>> keys to select the file type.
The number of files and the file names will be displayed.
o Usethe /A and Y/ keys to scroll through the list.

The option keys allow the following operations:

fmm————

_________
""""""

_________
""""""

_________
""""""

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\H1937\Reports\*.rpt

2.3.2. RESTORE FROM USB
This screen allows the user to transfer files from the USB storage device to the titrator.

List of Files on USE

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

21 report files

i ooool Rel |
TI_CQO00Z.RFT
TI_CQO002.RPT
TI_C00004.RPT
TI_COO0005.REFT
TI_OO000&.RPT
TI_00007 . EFT
oo00E. RFT
o000, RPT
oo01i0. RPT
oo01i1.RPT
O001E. RPT
00013, RPT
00014, RPT

TI
TI
TI
TI
TI
TI
FH

Capy Capy Delete Delete
file All File All

Ezcape

The file types that can be transferred are:
Standard method HIXXXXYY.MTD (e.g.: HIOOOTEN.MTD, HITO04EN.MTD)
User-defined method ~ USERXXXX.MTD (e.g.: USER000T.MTD)
Report Ti XXXXX.RPT, mV_ XXXXX.RPT, pH_ XXXXX.RPT, ISEXXXXX.RPT, mVrXXXXX.RPT (e.g.: Ti_ 00001.RPT,
mV_00001.RPT, pH_00001.RPT, ISE00001.RPT, mV00001.RPT)
* Insert the USB storage device into the USB port on the right side of the fitrator.
o Usethe <<| and |>> keys to select the file type.
The number of files and the file names will be displayed.
e Usethe /2 and Y/ keys to scroll through the list.
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The option keys allow the following operations:

I
[ —
P ——
|

A key copies the highlighted file from the USB storage to the fitrator.

P ——
|

[ Tkey copies all displayed files from the USB storage to the fitrafor.

{ Dk key deletes the highlighted files from the USB storage device.

{ Dk key deletes all displayed files from the USB storage device.

Note: To restore files from USB key, please ensure that the methods and /or reports required for transfer to the titrator are in the correct
folder:

Methods  USB Drive\HI932\Methods\*.mtd
Reports USB Drive\HI932\Reports\*.rpt
2.3.3. ADMINISTRATION

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

Titrator Administration

Administrator PIM has not been set.
Enter a 4-digit PIM to enable
Administrator function.

Ernter PIN: [
Confirm PIN: [ —--—- |

Your- PIN must be 4-digits lona.

O=lete
Hext Eszcape Diait

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

Titrator FAdministration

Titrator is UWLOCKED.

Enter PIN: [
Oelete
Accept | Escape Digit
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To return to administration mode, enter the PIN to unlock the titrator.

Titrator Administration

Titrator is LOCKED.

Unlock Recouverw
Iitrator| E=C3FE FIN
=== ====== hl
1 Recovery |

If the PIN is lost or forgotten, pressi PN " :and contact technical support to supply the required information.

EEED e PIH

For recowery PIMN, please contact wour
vendar.

When requesting PIN please prowvide
following information:

Titrator Serial Humber: 123455?8
code: 078

Recouvery FINI =

Oelete
Accept Escape Digit

2.3.4. TEMPERATURE
The temperature menu allows access fo the three tfemperature-related menu options: source, setting, and units.

Temperature [Menu

Select temperature option to be modified.

eMperature Source
Manual Temperature Setting
Temperature Units

Selectk Escape
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Temperature Source

Option: Automatic Temperature or Manual Temperature

Select the temperature source used for temperature compensation.
When Automatic Temperature is selected, “ATC” is displayed on the main screen and 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

temperature compensation.

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

Temperature Menu

Select temperature option to be modified.

enperstU-e SolrCcEe
Marnual Temperatur
Temperature Units

HuUtomat1lc EMpE-3tUrE
Manual Temperature

S5elect Ezcape

Manual Temperature Setting

Option: —5.0 t0 105.0 °C (23.0 to 221.0 °F, 268.2 to 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 i= being
overtridden or no temperature probe.

The temperature range is from -5.0 to
i105.a+*cC.

Oelete
Accept | Escape Digit
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Temperature Units
Option: °C, °F K

The temperature ranges are as displayed in the Temperature Units screen.

Temperature Menu

Select temperature option to be modified.

Temperature Source

EfMpEr3 tUEE nilts

Lels1Us

Keluin

Manual Temperature S5etting

I 0 tao . L
Fahrenheit 3.0 to EZi1. *F

—a. 00 o

ZEBE.E to 3FE.Z K

Select Escape

2.3.5. DATE & TIME SETTING
This screen allows the user to set the date and fime.

e Usethe /2 and Y/ keys or the numeric keys to modify the date and fime.

Enter the date.

Oate and Time Settinsg

] 10 Z025
day mah th Year
Enter the time.
Z0 41 41
hour minute second

Fress <Hextr to mowe to the next entry.

| Ezcape

Oelete
Digit

Mext | AM.-FPH
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2.3.6. DISPLAY SETTINGS

This screen allows the user to customize the display setfings.
o Use{ame o increase the backlight fime-saver interval.
o Use{pome..  fo decrease the backlight fime-saver inferval.
o Usethe /~\ and Y/ keys to adjust the backlight intensity.
There are 8 levels of backlight infensity, ranging from 0 to 7.

Oisplay Settinas

Use Up-Down kews to adijust Backlight.

Backlight: I oEEr
Backlight Sawver: 15 minutes
Time Time
Escaps Increase|Oecrease

The displayed color palette allows for selection of appropriate backlight intensity.

The backlight time-saver option protects the display during standby periods, when no keys have been pressed for a set amount of
time, the backlight will tum off.

If the backlight is off, press any key to reactivate the backlight.

The range for backlight time-saver interval is between 1 and 60 minutes. To disable the backlight time-saver, increase the time to
the maximum allowed, the Off indication will be displayed.

2.3.7. BEEPER

Option: On or Off
I enabled (on) an audible alert will sound after a titration is completed, when an invalid key is pressed, or when a critical error
occurs during fitration.

General Options

Select the option to be modified.

S5ave to USE
Resztore from USE

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

Dizplay Settings

Stirrer: E
Languaae: E | (ks
Titrant 1 Uolume Alert: On
Titrant 1 Age Reminder: ;
Titrant Z Uolume Alert: of f
Titrant 2 Age Reminder: 0 days

S5elect Ezcape
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2.3.8. STIRRER
Option: Enabled or Disabled

If necessary, the stirrer can be disabled in individual titration method.

2.3.9. LANGUAGE

General Options

Select the option to be modified.

Save to USE

Resztore from USE

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

Oizplay Settings

Beeper: off
SElrrer.
Language!
Titrant 1 Uolume Alert:
Titrant 1 Age Reminder:
Titrant & Uolume Alert:
Titrant Z2 Age Eeminder: 0 daws

Select Escape

e Usethe /A and Y/ keys to select the language from the options listed.

"""" bl

° Pressf Select |

* Restart the titrator in order to apply the new language setting.

General Options

Select the option to be modified.

Sawve to USE

Festare from USE

Administration: Di=abiled

Temperature: *C, ATC

ODate and Time Settinag

Display Settinas

Beeper: off

Stirrer: Enabled
nalish

Total Uolume Alert! Of f

Titrant Age Eeminder: 0 daws

USE Link with PC

Setup Balance Interface

Select Ezcape
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2.3.10. TOTAL VOLUME ALERT

Option: 0 to 10000 mL, Off

This screen allows a programmable reminder to appear when the fitrant reservoir is below 100 mL.

The fitrant volume will decrease as the titrant is used.

After the new titrant volume has been entered in the Total Volume Alert screen, a warning message appears on the main screen
reminding the user to re-standardize the newly added fitrant.

Titrant 1 Uolume Alert

Enter the amount of titrant available to
the titrationsreagent swstem from its
reservoir. The mbLs will decreasze as the
titrantsreagent is depleted.

[ LD e

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

Oelete
Digit DFF

Ezcape

2.3.11. TITRANT AGE REMINDER

Option: 0 to 31 days, Off
A programmable reminder will appear when it is time to verify the fitrant concentration or to change the titrant.

Titrant 1 FAge Feminder

Enter the number of daws to pass since the
last Titr. Wol. updating or the last S5tart
pressing, whereafter the reminder appears.

=l ELEPE

The range is from O %o 31 days.

Oelete Off

Start Ezcape Diait
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2.3.12. USB LINK WITH PC

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

USE Link with PC

Thactive

Speed 19200

"Active/Inactive" message shows the status of the USB link with the PC.
» "Active" indicates that the titrator is using the USB communication with the PC and not with another device.
» "Ready" indicates that the titrator is able to communicate with the PC.
» During transfer of information between the PC and the titrator, press "Transmit" and the status is displayed.

2.3.13. SETUP BALANCE INTERFACE
This screen allows the user to setup an analytical balance for automatic acquisition of sample mass prior fo titration or standardization.

Setup Balance Interface

S5elect the balance to be activated.

#* [etault
copy of Default

Dizable Hew
Balance Escaps Balance Edis Delete

The balance is connected to the titrator via RS 232 interface.

“Enable”

* Press: gaance + f0 enable the selected balance.

Disable”

o Press{ Dsane 1o disable the selected balance.

_______ J

Automatic weight acquisition is not available.

o Press{ oeee | fo delete the highlighted balance.

Note: At least one balance must be in the list,
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Be sure that the balance configuration settings match the settings of your balance.
It may be necessary to change settings on your balance or titrator. Users should consult their balance instruction manual.

Press the | ance : key fo verify connection with the balance is working properly.
HBalance Confisuration
Select the option to be modified.
ETE E 3 letault
Baud Rate Q&00
Oata Bits g Bit=
Farity Ma FParitwy
Stop Bit 1 bit
Edit Eequest Command E
Select | Escape | B;ﬂiiie

Balance Name

Option: Up to 24 characters
Asign a name for your customized balance.

Balance Mame

Select the highlighted letter by usinsg
the arrow keys then press "Enter'.
S5elect the empty field for a space.
Press Accept to sawve the entered text.

MABCDEFIDGHTIJEL

MMHOPFPQAQRESTULUW=RY

Zabecdefahkhijgk 1

[ T = T ==~ - W S L W PR W

A A A A ACEEETIAN

oOd oW oo 0 0nR A & &S

Ac & & & i in b & add

O g 0 & 0¥ S _ o5 #

01 & 3456 7 89 8.,

I N S B A B

‘Wb Ealance

Oelete Cur=sar Cur=sar

Accept | Escape | | _pion Lefr Right

Baud Rate

Option: 4800, 9600, 19200, 38400
Set the serial communication baud rate.

Balance Confisuration

Select the option to be modified.

Balance Hame: Lab Balance
iaud Kate! EL
OData Bit:
FParity:

Stop Bit!
Requezt Command:

Teszt
Balance

Select | Ezcape
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Data Bits

Option: 5, 6, 7, 8 bits
Set the number of data bits.

Balance Confisuration

Select the option to be modified.

Balance MHame: Lab Balance
Baud Rate:
1t:

Requezt Command:

Select | Escare Test

| Balance

Parity

Option: No Parity, Even, Odd
Set the parity of data packet.

Balance Confisuration

Select the option to be modified.

Balance MHame: Lab Balance
Baud Rate:

OData Bit:

ETa EAH

Stop Bit!
Requezt Command:

Select | Escare Test

| Balance

Stop Bit

Option: 1 bit or 2 bits
Set the number of stop bits.

Balance Confisuration

Select the option to be

modified.
Balance MHame: Lab Balance
Baud Rate: Q&00
Datg Bit:

2 bits
Mo Parity
f 11

Requezt Command:

Teszt
gelect Ezcape Ealance
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Edit Request Stop
Option: Up to 10 characters

Type the syntax for weight request command.

Fequest Command

Select the highlighted letter by usinsg

the arrow keys then press "Enter'.
S5elect the empty field for a space.

Press Accept to sawve the entered text.

MABCDEFIDGHTIJEL
MMHOPFPQAQRESTULUW=RY
Zabecdefahkhijgk 1
[ T = T ==~ - W S L W PR W
A A A A ACEEETIAN
oOd oW oo 0 0nR A & &S
Ac & & & i in b & add
O g 0 & 0¥ S _ o5 #
01 & 3456 7 89 8.,
I N S B A B
| [Mommand |
Oelete Cur=sar Cur=sar
Accept | Escape | | _pion Lefr Right

2.3.14. RESET TO DEFAULT SETTINGS
This will delete all user-defined methods and restore all manufacturer settings such as titrator configuration, standard method

parameters, efc.

Confirmation

rant
ut ac tur

Thi= will delete the calibration data,
a1l user methods, balances and reports.

Reset Ezcape
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2.3.15. OPTIMIZE MEMORY SPACE
This screen allows the user to run a memory defragmentation utility o increase access speed to memory storage.

Dptimize Nemury Space

This option is used in order to clean up
the memory space.

Fleasze enzure the power iz not
diszconnected during this operation.

Accept Ezcape

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

ledate Software

Current wersion: HI93Z wZ.00

MHew wversion! HI93Z wz.01

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

Accept Ezcape Refrezh

To update the software:
1. Copy the “UPD932R" folder to a USB storage device.

2. Insert the USB storage device into the USB port.

3. Go to General Options, then Update Software.
The titrator will display the current and new software versions.

When prompted, remove the USB storage device and restart the itrator.
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2.4. TITRATION METHODS

All parameters required fo 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-defined methods.

Standard and user-defined methods can be upgraded, saved, or deleted by connecting the titrator to a PC using the HI900 PC

application or a USB flash drive.

2.4.1. SELECTING METHODS

To select a method, press: wetes : from the main screen.

(S iaputitgtl J

Alist of available methods will be displayed.

Analysis lMethods

Select the method to be activated.

HIOOOE
HIOOO:32
HIOO10
HIOEOOD
HI1004
HI10035
HIL1O0Z2
HI1003
HI1i009
HI1i0414
HILO1lZE
HI1i014
USEROOD

EH 0.1H Hydrochloric Acid
EM 0.1M Sodium Thiosulfate
EM 0.1HM FAS
EH 0.0ZHM Silwver Hitrate

EHM Alkalinity of Water

EH Acidity of Water

EM Chloride in Water

EM Meutralization w. HZS504
EM Meutralization w.. MalOH
EN Troubleshooting 1

EM Troubleshooting 2

EM Concentration of H3IFO4
01 copy of Acidity of Water

Select

Mew
Method

Reset to
Default

Fage
Up

Fage
Oown

The list of all available methods (standard and user-defined methods) can be viewed in the Analysis Methods screen.

To select o method, highlight the method then press | seiect .

The name of the selected method will be displayed on the main screen.

05:50:55 H
Analog CH1

ay 23,

Z0ES

O0.1M Sodium Hydroxide

0 . 0 M [eq-L]

14001400 RPH
Mo Rezul t]
Fump 1 Selected
ATC End Foint Uolume FH
2a.3 °C 0.000 mbL J.074
General Select Method
Options Method Options Burette Hade
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2.4.2. STANDARD METHODS

The standard methods are developed for the most common types of analysis and can be used as templates to create new user-
defined methods. Only specific method parameters can be modified by the user.
See 2.4.5. Method Options section for more information.

Upgrading Standard Methods
To upgrade the titrator with new standard methods, follow the steps below.
From USB storage device
1. Insert the USB storage device into the USB port, located on the right side of the titrator.

‘General

. Presst Goions +1Tom the main screen.

| St iyt

- _C_o_p_y_ -

- Pressthe! S Tor{ S ikey to upgrade the fitrator with the standard methods.

[0 B = T
[ e
%
D

A\
=}
=
=
)
\V/
AN
=
D
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o
=
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=.
i<}
[=}
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=
=
o
(=
i<}
=
=
D
=
D
wm
—
o
=
=
=™
X
%)
=
=1
=
=
=}
=
(=
3
<D
—
=
o
o
=
D
%)
N

6. Press: Escepe 1o retum to General Options screen.

FomPC
Using the HI900 PC application, the titrator can be upgraded with standard methods from a PC.
See 2.3.12. USB Link with PC section for more information.

Deleting Standard Methods

Standard methods can be removed from the titrator by following one of the procedures below.
From General Options Screen

3. Pressthe: “Fi” tori “an ikeys to remove unnecessary standard methods.

From PC
The not required standard methods can be removed from the titrator using the HI900 PC application.
See 2.3.12. USB Link with PC section for more information.

Restoring the Standard Methods to the Manufacturer Settings

"""" bl
]

To restore the standard methods to the default settings, press | sy, | and then press { e i

.
_______ J

Confirmation of Feset Methods

Are wou sUre wod want to reset all
Standard Methods to default?

Reset Ezcape
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2.4.3. USER-DEFINED METHODS

User-defined methods are created by users, by modifying a standard method or previously created user-defined method.

All method parameters can be modified to suit user-specific requirements.

Creating User-Defined Methods

To create a new user-defined method, start from a standard or previously generated user-defined method and follow the steps below.

| Select |

1. Press: wewos : from the main screen.

_______ J

2. Use the /~\ and "/ keys fo highlight an existing method from the method list.

14: 301327 Sep 20,
Arnaloa CH1

copy of

Z0ES

0.1M Sodium Hedr

D . 0 M leqslLl

Pumpe 1 Selected

ATC End Point Uolume rH
2a.a °C 0.0o00 ml a.071
General Select Method

Options Me thod Optiaons Burette Mode

Note: The titrator can hold 100 methods (standard and user-defined). When the limit is reached, a warning message is displayed.

Femmmm———
|

Deleting User-Defined Methods
1. To remove a user-defined method, press { ancy |

from the main screen.

2. Highlight the user-defined method that you want fo delete and press { peie .

Confirmation of Method Oeletion

Are wou sure woud want to delete the
selected method?

capy of O0.1H Sodium Hydr

Oelete

Ezcape
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I Method )

24.4. VIEWING / MODIFYING METHOD
* To modify the method parameters, press | Sgtons : from the main screen.
Alist of all the parameters for the selected method will be displayed.

e Pressthe /~\ and \/ keys to highlight the option you want to modify.

o (hoose! select .

Uiew Taodify Method

Id: USEROOOZ Modified: 17:55 Sep 1&, E0Z3
Select the option to be modified.

ame . copy of U.1M So m Hudr
Method Eewvisiaon: 1.0
Analysis Twpe: Standard Titration
Measurement Input: Arnaloa CHi
Stirrer Configuration

Titrant pump: Fump 1
Feagent Addition 1: Dizabled
Feagent Addition Z: Oizabled
Oosing Twpe! Owramic

End Foint HMode: pH 1EQ point,lst Der
Fecoghition Optiaons

FPre-Titration Wolume: S5.000 mbL
Fre-Titration Stir Time: 50 =sec
Measurement Mode: Sighnal Stability
Fage Fage
Selest | Escape 0g Do

* Next, highlight Save Method or Exit Without Saving Method.

Sawing [Method

Select a menu option.

"Ezcape'" - exits without zaving method.

Select Ezcape
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2.45. METHOD OPTIONS

Note: Not all method options can be changed for standard methods.

245.1. Name
Option: Up to 24 characters

MO NI

|
n

il ol = I s o i s o]
—MCSI.0 oOom

Method MName

C
P
c
e
4]
i}
&
&
3

1
T

[l T N - Wi W] ]
T R T N B )
LW =N o R T

_" |

Ry T R

Nowrko-mmS TSI

“"Enter"

I JKL
VwRrY
i jk1
VoW o= Y
EI IR
4 4 33
[« I I
ARSI
9 ¥ .,
Lo+ -

Select the highlighted letter by using
the arrow keys then press
Select the empty field for a space.

Fress Accept to save the entire name.

Accept Ezcape

Delete
Letter

Cursor
Left

Cursor
Right

2.45.2. Method Revision
Option: Up fo 3 characters

Method Eewision

Select the highlighted letter by usinsg

the arrow keys then press <Enter:.

S5elect the empty field for a space.

The rewvision string format is "H.H".
MEBCDEFGHTIJELH
HOFPORSTUUWUNWNXEYZ
abcdefahijik1m
nop3r s &t Uy wx Yz
Bfa A CEEET I RDC
[ O A T T~ R~ - T T e O =2
i dd b A da a0 udp i
01224567 89« #35
P s A B
LI N

[ . O |
Delete Cursor Cursor
Accept | E=care | | ciger Left | Rizht

2.4.5.3. Analysis Type

Option: Standard Titration, Back Titration, Direct Reading

Analwvsis Tvee

Select the analysis type.

Direct REeadina

Selectk Ezcape
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Standard Titration

o Atitration with a pH or mV equivalence point detection (single or multiple equivalence points).
o Atitration with fixed pH or mV endpoint.
* Atitrant standardization.

Back Titration
A titration with a pH or mV equivalence point defection consisting of two titration phases:
* Phase 1
The sample is consumed by a known volume and concentration of fitrant 1.
A sufficient amount of titrant 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 fitrant 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).

Break at Titrant Charnsing

Select the option.

oo |
YES

"MO'" - without break at titrant changsing.
"WES'" - with break at titrant chanaing.

Selectk Escape

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.
245.4. Measurement Input

Option: Analog CH1, Analog CH2, Digital CH3, Digital CH4

View Tlodify Method
Id: USEROOOZ Modified: 09:40 May 23, ZOZ5
Select the option to be modified.

Mame: copy of O0.1H Sodium Hydr
Method Rewvision: 1.0

Analwsis Twpe: Standard Titration
Analo: -H3

Measurement Ihputl
Stirrer Configuration
Titrant 1 pump:

Titrant & pump! Analog
Eeagent Addition 1: Digital CH2
Feagent Addition Z: Oigital CH4
Oozing Type!

End Foint Mode: pH 1EQ point,lst Der
Fecognition Options

Fre-Titration Wolume: S5.000 mbL
Fre-Titration Stir Time: &0 =sec

_ - Fage Fage
Select Escare g Down
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2455, Stirrer Configuration
Use the arrow keys to select the menu option.

Stirrer Configuration
Select a menu option.
R VaTa=TaH E :
Stirring Speed: 1400 RFH
Select | Escape

Stirrer
Option: Stirrer 1, Stirrer 2 (if available), Disabled

Stirrer Configuration

Select a menu option.

SElrrer:
Stirring Speed:

Oisabled

Stirrer E

Selectk Ezcape

Stirrer Speed

Option: 200 to 2500 RPM
The stirrer will remain on for as long as the method is active.

When the stirrer is running, use the /2", and /' keys to adjust the speed.

Stirring Sepeed

Enter the speed of the stirrer within
below range.

I ENNE RFH

The range iz from Z00 to Z500 RPH.

Oelete
Accept | Escape Digit
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2.45.6. Pump Configuration
Option: Pump 1, Pump 2 (if installed)
Note: For back titrations, the pumps for titrant T and fitrant 2 need to be selected.

Uiew TMaodify Method

Id: USEROOOZ Modified: 09240 May 23, E0Z3
Select the option to be modified.

Hame: copy of 0.41H Sodium Hyedre
Method Eewisiaon: 1.0
Analysis Twpe: Standard Titration
Measurement Inputi Analoga CH1

Stirrer Configuration

1 pump:
Titrant & pumpi
Feagent Addition 1:
Feagent Addition Z2:
Oosing Twpe!

End Point Mode: pH 1EQ point,l=st Der
Fecognition Options
FPre-Titration Wolume! S5.000 mbL
Fre-Titration Stir Time: &0 =sec
Fage Fage
Sglgck | Ezcape e Dowh

2.4.5.7. Reagent Addition
Option: Burette, Peristaltic Pump, Disabled

Feagent Addition 1

Select the option to be modified.

Burette 1
Feristaltic 1
Burette &
Feristaltic z

Select Escape

Burette (Volume Addition)
Use the numeric keypad to enter the volume to be dispensed.

Addition Uaolume

Enter the addition reasgsent wolume to be
added to the sample.

P ol

Fress Help fto wiew the walid ranges for
the addition wolume.

Delete
Accept Ezcape Diait
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The volume dispensed must be between the limits shown here:

5mL burette  0.001 0 4.750 mL
10 mL burette  0.007 t0 9.500 mL
25 mL burette  0.005 to 23.750 mL
50 mL burette  0.005 to 47.500 mL

Peristaltic Pump (Time Addition)
Option: 0 to 1800 seconds

Enter the dispensing fime required fo add the desired amount of reagent.

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

Low limit:
High limit:

Diapenﬁing Time

Enter the period of time for running
auxiliary pump.

I ==C

0 zecond
1800 seconds

Escape

Delete
Digit

Stirring Time
Option: 0 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.

I ==c

0 second
1300 seconds

Ezcape

O=lete
Digit
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Waiting Time
Option: 0 to 1800 seconds
The timer will start after the stirring timer.

Lait Time

Flease enter the wait time in seconds.

I ==

Low limit: 0 s=econd
High limit: 1800 =zeconds

Delete
Accept Ezcape Diait

2.4.5.8. Measurement Parameter (Direct Reading Only)

Option: pH, ISE (with analogic probes only), mV
Select the measurement parameter for the direct reading.
Setup screen for the selected parameter is visible in the method options.

View TModify Method
Id: USEROOOZ Modified: 16:11 Mow Z&, EOZS
Select the option to be modified.

MHame: copy of 0.1 Sodium Hydr
Method REewiszian:
Analysis Twpe:
Measurement Input!
Stirrer Configuration
Feagent Addition 1:
Feagent Addition Z:

casUrement Farameter:
Electrode Twpe:
Linked To:
rH Setup
Page Fage
Select | Escape e Down

24.5.9. Dosing Type
Option: Linear Dosing or Dynamic Dosing

Oosing Twee

Select the dosing twpe.

Linear Daozing

LS L S

Select Escape
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Linear Dosing

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

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

Linear dosing is recommended for titrations with a slower reaction rate, difficult nonaqueous titrations, and specific applications.
Note: For stegp and normal fitration curves, smaller volume increments are recommended, fo obtain many points around the equivalence point.
For flat itration curves, larger volume increments are recommended for equivalence point detection.

To set the dosing volume, select Linear Dosing and enter the optimum dose.
Dosing volume ranges are given here.

5mLburette  0.001 to 4.750 mL

10 mL burette ~ 0.001 to 9.500 mL

25 mL burette  0.005 t0 23.750 mL

50 mL burette  0.005 to 47.500 mL

Dynamic Dosing

The titrator determines the titrant dose by trying to maintain a certain potential change (delta £) with each addition.

After a titrant dose, if the potential change is lower than the set deffa 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 confinue with max Vol doses.

After a titrant dose, if the potential change is higher than the set delfu £, the next dose will be progressively decreased until min Volis
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 endpoint as shown in the graph below.

Dynamic dosing allows for larger doses far from the endpoint, reducing the total titration time.

Closer to the endpoint, smaller doses are made, providing more data and improved accuracy.
Dynamic Dosing

Dynamic DDSing

mV

0 -

-10 f’/T Enter min Yol, max Wol and delta E.
20 e

-30 Jq |

-40 f 3

an

60 f./i" . EEPUENE nl - wmin Yol

70 [ :

; Jﬁ 0.300 wmbL - max Vol

| 4.500 wmd - delta E
FPress Mext to mowve to the next entry.

-150 ll T : T ; T : : 1\‘ —r— wl ‘I :\

T
0 01 02 03 04 05 06 07 08 098 1
Accept Ezcape Dzlete

. Mext
Volume delivered @ [ """ Oigit
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The following parameters must be set:

min Vol The smallest dose to be dispensed during a titration.
The min Vol must be greater than or equal:
5mLand 10 mL burette  0.001 mlL
25 mL and 50 mL burette  0.005 mL

max Vol The largest dose to be dispensed during a fitration.
The max Vol must be less than or equal to 4.000 mL.
delta E Sefs the fixed potential jump that has to be achieved after each titrant dose.

The allowed range is between 0.1 and 99.999 mV.
Recommendations for dosing parameters
For steep and normal fitration curves, the recommended settings are:
delta E 35t09mV
min Vol 0.010 t0 0.025 mL (25 mL burette)
max Vol 0.075 0 0.250 mL (25 mL burette)
For flat fitration curves, the recommended settings are:
delta E 10 to 15mV
min Vol 0.050 to 0.150 mL (25 mL burette)
max Vol 0.400 to 0.600 mL (25 mL burette)

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

2.4.5.10. Endpoint Mode
Option: Equivalence Endpoint (pH or mV) or Fixed Endpoint (pH or mV)

Titration End Foint Mode

Select the end point detection.

Equivalence End FPoint (pHI

Equivalence End FPoint (ml]
1 [aT; ‘oint LpHI

Fixed End Foint (mll]

Selectk Escape
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Fixed Endpoint (pH or mV)

Fixed Endpoint (pH)

Option: —2.000 to 20.000 pH

The fitration is terminated when the preset pH value has been exceeded.

The endpoint volume is a calculated value based on the dispensed volume when pH is under the preset value and the dispensed

volume when pH exceeds the preset value.

Freset pH End Foint

Enter the end point pH walue.

The range iz from —-2.000 to Z0.000 pH.

Oelete
Accept Ezcape Dicit

Fixed Endpoint (mV)
Option: —2000.0 to 2000.0 mV
The endpoint detection algorithm is the same as for pH, but the threshold value is expressed in mV.

Freset mll End FPoint

Enter the end point ml value.

I

The range iz from —-Z000.0 to 2000.0 ml).

Oelete
Accept Ezcape Dicit

Fixed End Point

60 Preset End Point (mV)

-90 o

-100 ~
™ .

110 ~End Point
120
-130
-140 —
-150 T T T T T T T T T
0 01 02 03 04 05 06 07 08 09 1

Volume delivered
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Equivalence Endpoint (pH or mV)

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

Number of Equivalence Points

Option: 1t0 5

Mumber of Equiwalence FPoints

Enter the number of equiwvalence points
to be found.

N ~oints

The range is between 1 and 5 equiwvalence
points.

ODelete
Accept | Escape Diait

Endpoint Defermination
Option: 1* derivative or 2 derivative

End FPoint Determination

Select the end point determination.

st derlustiue

znd deriwvative

Select Ezcape

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

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

The potentiometri titration 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.
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For non-symmetric fitration curves, the theoretical error can be reduced by using the dynamic dosing.
Titration curve

mV

0
-10
20
30
40 |
-50
60
70

.

Inflection point

1¥ Derivative

T
0.2

T T T

T T T T T
03 04 05 06 07 08 09 1

Volume delivered

When 1¥ derivative is used to recognize the equivalence point, the titration curve inflection point (EQP) is the point where the 1*

derivative reaches its maximum value.

AmV/AV
400~

350
300
2650
200
150
100

50

0

/Equivalence Point

//

0

0.1

T
0.2

T T T T T
03 04 05 06 07

Volume delivered

T T T
08 09 1

The detection algorithm looks for the maximum value of the 1 derivative. The 1% derivative must be greater than the threshold

value at the maximum point.

See 2.4.5.11. Recognition Options (Equivalence Endpoint Only) section for more information.

92" Derivative

When 2" derivative is used fo recognize the equivalence point, the titration curve inflection point (EQP) is the point where the

second derivative crosses zero.
A2mVI/A2V
600000

500000

400000

300000

200000

100000
0

-100000

-200000

Equivalence Point

0

1
0.1

1
0.2

I I T I
03 04 05 06 07 08 09 1

Volume delivered
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The detection algorithm looks for the point where the second derivative changes sign.
The checked point, or 1" derivative, must be greater than the threshold value.
See 2.4.5.11. Recognition Options (Equivalence Endpoint Only) section for more information.

2.45.11. Recognition Options (Equivalence Endpoint Only)

The Recognition Options screen is a set of parameters used to avoid false detection of the equivalence point due to the chemical
system (titrant/sample species and concentrations) and/or electrode response.

Fecognition Options

Select the options for equiwvalence point
recoghnition.

Ranae o T HO
Filtered Derivatives MO
Select Ezcape

Threshold

Option: 1109999 mV / mL

This parameter must be set by the user according to the analysis.

The threshold represents the absolute value of the 19 derivative, expressed in mV / mL, which the detection algorithm does not
search for the equivalence point.

Threshold

Enter the threshold for equiwvalence point
detection.

EQd 1 Threshold: DD ol ml

Fecommended walue is between:

1 and 450 wmW-wmL for FLAT Curwe,

450 and 18200 wM-mbL for HOEMAL Curwve.,
1800 and 9999 wmlsmL for STEEF Curwve.

Oelete Mext
Accept Escare Diait Threshold
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The recommended value is 40% of the absolute value of the 1 derivative.

_Equivalence Point
AmV/AV -

e
400

350+
300

250
200 Threshold

150

100

50

0

T T T T T T T T T
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:
Flat 10450
Normal 50 o 1800
Steep 1800 to 9999

Range

Option: —2.000 to 20.000 pH or —2000.0 to 2000.0 mV

Range is an optional feature for equivalence point recognition.

Select "Yes" in the Range Options screen fo enable.

The titrator will only look for an equivalence point between the set values.

Fange Limits

Enter Limit 1 and Limit & for range.

-Z000 wl - EQ 1 Limitl
I v - EQ 1 LimitZ

Pres=s <Hext EQ RangeX for the next range.

Delete Hext Hext
Arcept | Escape | ST Limit |EQ Range
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The Limit 2 value must not be equal fo the Limit 1 value.

mV
04
-10 -
20
-30 Limit 1
40 -
-50 |
80 |
70 -
80
90
-100 Limit 2
-110 -
120
-130
-140 -
-150 T T T T T T T

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

Filtered Derivatives

Option: Yes or No

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

Select "Yes" in the Filtered Derivative Option to enable.

Filtered Oeriuvatives Option

Select option for filtered derivatives.

MO
s .|

"MO" - without filtered derivatiwves.
"SWES'" — with filtered derivatiwes.
Selgct | E=scape

Noise can be due to:
o (hemical system properties (sample, titrant, solvent), such as slow chemical reactions or unbuffered samples such as wastewater,
fap water, wine
* Electrode response
* Incorrect method parameters settings such as Signal Stability, Stiring Speed
* Insufficient titrant additions
Note: A shift in the endpoint volume by one or two doses may be seen due to filtering.
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2.45.12. 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-fitration volume adds a large initial dose to jump directly to the proximity of the equivalence point.

This first dose occurs after the pre-fitration stir time is complefed.

The ranges for pre-titration volumes are shown here.
5mLburette  0.001 to 4.750 ml

10 mL burette  0.001 to 9.500 mL

25 mL burette  0.005 to 23.750 ml

50 mL burette  0.005 to 47.500 mL

Fre-Titration Uolume

Enter the initial titrant wolume to be
dispensed.

[T LILIL e

Fress Help to wiew the walid ranges for
the pre—-titration wolume.

Delete
ACCERE Ezcape Digit

To disable a pre-titration volume, enter 0.000 mL.
Note: A pre-itration volume is highly recommended whenever possible. Fewer doses will considerably shorten the overall titration duration.

2.45.13. Pre-Titration Stir Time

Option: 0 to 180 seconds
When enabled, the sample is mixed for a set period of time before any titrant is added. This allows the sample to become
homogeneous.

FPre-Titration Stir Time

Enter the initial mixing time prior fto
the start of the titration.

TN -cconds

The range iz from O to 180 seconds.

Oelete
Accept | Escape Dicit

Pre-titration stir time is disabled if O seconds is entered.
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2.45.14. Measurement Mode

Option: Signal Stability or Timed Increment
During titration the acquisition of the potential (mV) value of the solution can be done by using either Signal Stability or Timed
Increment option.

Measurement [lode

Select the measurement mode.

Siamal Stab t Ll
Timed Increment

Select Escape

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

Acquired
value 3

Acquired| | :

value 2 :

Acquired | __

value 1 Do :
tmin Walt Time
tmax Wait

The signal stability window (condition) represents the time interval (AAf) during which the potential measured in solution (mV) is
confined inside the potential inferval (AF).
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The new signal value is acquired if the stability condition is reached after the minimum (fmin) wait time.
If the stability condition is not reached and the maximum (fmer) wait time has elapsed, the potential is acquired.

delta E

delta t

t min wait

t max wait

Maximum change in potential during delta t

Enter ml wvariatian
interwal (delta t)
per-iod to the next

Signal Stability

[delta E1 in the time
min and max wait time
sample measurement.

I - delta E
Z =seconds - delta ¢
3 seconds - £ min wait
30 seconds - t max wait
Oelete
Hccept Ezcape Digit Mext

The range is from 0.1 0 99.9 mV.
The time interval during which the potential is measured.
The range is from 1 to 10 seconds.
The minimum elapsed time before a stability check.

This is also the minimum elapsed time between two doses.
The range is from 2 seconds to # max wait time.

The maximum elapsed time between two successive doses.

If the # 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.

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 fo the reaction and the response time of the electrode.

E [mV]4

Acquired
value 3

Acquired
value 2

Acquired
value 1

At

»
Time

Timed Irncrement

I -cconds

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

The range i=s from & to 180 seconds.

Ezcape

Delete
Digit
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2.45.15. Electrode Type
Option: Up to 20 characters

Electrode Twee

Select the highlighted letter by using

the arrow keys then press "Enter'.

Select the empty field for a space.

Fress Accept to save the slectrode type.
MABCDEFGHTIGJEL
MMHOPOQRESTULUWRY
Zabcdefahidijk!1
U T = T =T =T S - W W R W I SN
A AARFABALCEEETTIR
odowWdoo R A s a3
S c & & 2 i inddadd
0o a4 io® s _ 5 " §
01234563789 = P
I N Y B A

eH |
Oelete Cursor Cur=sar
Accept | Escape | | Sppop Left Right

2.4.5.16. Blank Option
Option: Disabled, V-Blank, 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 titration and blank is the volume of titrant consumed by the blank sample).

Id: USEROOOZ

Uiew Modify Method

Modified:
Select the option to be modified.

09240 Maw 232,

EOES

Analwsis Twpe:

Titrant pumg:
Feagent Additiaon
Feagent Addition
Oosing Twpe!

End FPoint HMode:

Measurement Mode:
Electrode Twpe:

Standard Titration
Measurement Input:
Stirrer Configuration

1:
Z:

ml) ZEQ points.,lst Der
Fecoghition Options
FPre-Titration Wolume:
Fre-Titration Stir Time:
Signd| L8

Arnaloa CHi

Fump 1
Dizabled
Oi=zabled

Owramic

Escape

Fage

If 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
View / Modify Method screen and the value of the blank can be set (in liters).

Blank Walue

Enter the blank wolume in 1iters.

Escape

Oelete
Digit

Exponent

The blank volume must be between 0.000001 and 0.1 L.
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2.45.17. Calculations

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

Calculations

Select either the calculation to be
per-formed or modify the wariables.

Edit Wariable Malues

Mo Farmula (mbL onlyl

Ho Faormula (L only)
Sample Calc. by Weight
Sample Calc. by Uolume
Stdz. 1trant bu Weight
Stdz. Titrant by Uolume
Generic Formula

Select Ezcape

Standard Titration Calculations
Edit Variable Values

Edit the variables in a previously selected calculation.
For each formula, selected variables can be changed.

No Formula (mL only)
Only the volume of titrant (mL) required to reach the endpoint will be displayed.

No Formula (L only)
Only the volume of titrant (L) required to reach the endpoint is displayed.
Sample Calculations by Weight
Titrant units
Option: M (mol /L), N (eq/L),g/L, mg/L
Final result units
Option: ppt g/ kg), ppm (mg / ka), ppb (1g / kg), % (g / 100 g), mg / g, mg / kg, mol / kg, mmol / g, eq / kg, meq / kg
This calculation is used when the concentration of an analyte is determined by the weight of the sample.
The results are based on the initial sample weight (in grams).
The titrator will calculate the results based on the titrant and sample units selected.
A formula example is shown below using M (mol / L) as the titrant unit and ppt (g / kg) as the final result unit.
Variables can be set according to the amount of sumple and fitrant used.

Calculating Samele Concentration

M (molsL) —=% ppt [(askal
The calculation is:

] mnlxmnlx E]
C “mol mol

gxkg

=]

Select the wariables to change walue.
I = wolume dispensed in liters.

L)L s tltrant cConc.

000 molesmol - [(samplestitrant)
gm0l —F mw of sample

000 g -r sample weisht

1.
1.000
1

Save -
Select | Escape Ewit
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Sample Calculations by Volume

Titrant Units
Option: M (mol /L), N (eq/L),q/L, mg/L
Final Result Units
Option: ppt (g / L), ppm (mg /L), ppb (g / L), M (mol /L), N (eq /L), mg /L, ug / L, mmol / L, mg / mL,
mg/100mL, g/ 100 mL, eq /L, meq/L
This calculation is used when the concentration of an analyte is determined in terms of the volume of sample.
The results are based on the initial sample volume (in milliliters).
The titrator will calculate the results based on the selected units.
A formula example is shown below using N (eq / L) as the titrant units and g / L as the final result units.
Variables can be set according to the amount of sample and fitrant used.

Calculating Sample Concentration

M (malsL) —-% molsL
The calculation is:

" mol mol
C “mol

& s

Select the wariables to changs value.
I = volume dispensed in liters.

1. UUL mol .~ s tltrant cConc.

1.000 mal-smal —% [samplestitrant]
100.00 wmbL - zample wolume

Save
Seleck E=zcape Exit

Standardize Titrant by Weight

Option: M (mol /L), N (eq /L), g /L, mg/L

This calculation is used when the concentration of the titrant is determined using a solid standard.

Determination of the titrant 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.

Calculating Titrant Concentration

The titrant concentration unit is= M (mol-L1J.
The calculation is:

g mol mol
e =] ><I'I'u:ll

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

204 3 g/mula—> mw of 5tandard
1.000 mal-smol -% [(titrant<standard]

Save
gelect Ezcape Exit
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Standardize Titrant by Volume

Option: M (mol /L), N (eq/L),q/L, mg/L

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 selected titrant unit. If the titrant unitis N (eq /1), the formula used to calculate the result is displayed below.

Calculating Titrant Concentration

The titrant concentration unit is M [eqsL1).

The calculation is:

Select the wariables to change walue.
I} = valume dispensed in liters.

2.3?5 eq/Lf—>f5tandan cnnc.

Sauve
fgleck | Ezcape Exit

Generic Formula
Final results units
Option: ppt (g/kg), ppt (g/L), ppm (mg/kg), ppm (mg/L), ppb (uig/kg), ppb (ig/L), % (9/100 g), M (mol/L),

mg/g, N (eq/L), g/L, mg/kg, mg/L, mol/kg, ug/L, mol/L, mmol/g, eq/kg, mmol/L, meq/kg, mg/mL,
mg/100 mL, g/100 mL, eq/L, meq/L, no unit

Users can define their own calculation formula based on the final result units in a solid or liquid sample.

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

The formula can be either for fitrant standardization or sample analysis.

Calculating Sample Concentration

Final unit i=s mg~L.
The calculation is:

C = Il #« F1 #« FE # F3
=

Select the wariablesz to chanae wvalue.

U = volume dispensed in 1iters.
1 aono Fi >[gener‘al Fan:tu:-r‘-] I
1.000 F2 -» (general factaor)
1.000 F3 -* [(general factor)
Select | Escape [ S2YE .7
C the concentration of the titrant
F1,F2,F3  general factor
S sample size, in grams or milliliters
V the volume delivered, in liters, o reach the endpoint

General factors

Weight conversion  mol/L, eq/L, g/L, mg/L
Reaction ratio mol/mol, mol/eq, eq/mol
Unit conversion L to mL, g fo mg

Weight conversion kg, g, mg, ug, mole, mmole
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Back Titrations Calculations

Calculations

Select =ither the calculation to be
performed or modify the wvariables.

Al
Sample Calc bv Unlume
Generic Formula

Selectk Escape

Sample Calculations by Weight
Select the titrant 1 unit, titrant 2 unit, and final result unit.
Titrant Units
Option: M (mol /L), N (eq /L), g /L, mg/L
Final Result Units
Option: ppt (g/kg), ppm (mg/kg), ppb (ug/kg), % (g/100 g), mg/g, mg/kg, mol/kg, mmol/kg, eq/kg, meq/kg

A formula example is shown below using M (mol / L) as the titrant T units, M (mol / L) as the titrant 2 units, mg / g and the final
result units. This formula is used to calculate the amount of fitrant 1 to dispense.

Calc. Direct Titr. Uolume

Titrli Unit: M (mol-sL)--*FResult Unit: L
The calculation is:

g _mol F
H——
9
mal mol
L “mol

Select the wariables to change walue.

:DDD g/mﬁl.—> mw DF EEMPIE
000 f —-rlexcess factor)
000 molsl -3 titrant 1 conc.

1
1
1

Selectk Escape Hext

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

The titrator will calculate the volume of titrant 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.

Press{ Nex 1o proceed fo the next formula.

If you do not want the titrator to calculate the volume of titrant 1 to be added see 2.4.5.23. Titrant 1 Entry (Buck Titration Only)
section for more information.

The remaining volume of titrant T will need to be calculated.
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The following formula is used to calculate the remaining volume of itrant 1 after the reaction with the sample.

Calc. Excess Wolume OFf Titerl.

M (mol-.L) + M (mol-L) -—--% L
The calculation i=s:

Uz mol mal
=31
i 1

Ul = Wltot - Ul excess
Select the wariables to change walue.
Uz = backtitr. wol. dispensed in liters.

1. U000 mal .~ s tltrant £ Conc.

1.000 maol-smol —% [(titrant l-titrant £
1.000 molsL —% titrant 1 conc.

Select Ezcape Mext

Sample Calculations by Volume
Select the titrant 1 unit, titrant 2 unit, and the final result unit.
Titrant Units
Option: M (mol/L), N (eq/L), g/L, mg/L
Final Result Units

Option: ppt (g/L), ppm (mg/L), ppb (ug/L), M (mol/L), N (eq/L), mg/L, tug/L, mmol/L, mg/mL, mg/100 mL,
g/100 mL, eq/L, meq/L

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

Calc. Oirect Titr. Uolume

Titrli Unit: M (mol-sLl1-—-*Result Unit: L
The calculation is:

ml L o mol f
TooomC L g
mal mel
E Mol

Select the wariables to change walue.

1. UL m = sample woluns
1.000 gL - sample max ConcC.
1.000 gsmol —* mw of sample
1.000 f -%lexwcess factorl

Select Ezcape Hext

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

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

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

If you do not want the titrator to calculate the volume of titrant 1 to be added see 2.4.5.23. Titrant 1 Entry (Back Titration Only)
section for more information.
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The following formula is used to calculate the remaining volume of fitrant 1 after the reaction with the sample.

Cale. Excess Uolume OF Titrl.

M (maol-.L) + M (mol-L) -—--% L
The calculatiaon is:

Uz mol mal
[LT=31
o 1

Ui = Witot — Ul excess
Select the wariables to change walue.
Uz = backtitr. wol. dispensed in liters.

1. LD o] A s tlftrant £ Conc.

1.000 mal- mal -3 [(titranmt 1-titrant £
1.000 molsL —-* titrant 1 conc.

Select Escape Hext

When all the variables are sef, press{ Nex: to proceed with the “Calculating Sample Concentration” formula.

Calculating Sample Concentration

Final unit is g-L:
The calculation is:

Ul mol mol

S AT
mLx L xmnl
TO00mEC 9
Select the wariables to change walue.
U1l = wolume dispensed in 1iters

s Ltltrant 1 conc.

00 molsmol —-% [samplestitrant 11
mL —% sample wolume

0aQ gemol —r mw of sample

1.
i.000
1.

Save
Select | Ezcape Exit

Generic Formula

Users can define their calculation formula for the “Direct Titration Volume”, “Calculating Excess Volume of Titrant 17 and “Final
Sample Concentration” in a solid or liquid sample.

2.4.5.18. Dilution Option

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

Oilution Parameters

Select the option.

Aligquot Wolume: 10,000 mL
Analyte =ize to be diluted: 1.0000 mL

Select Escape
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Final Dilution Volume
Aliquot Volume

The volume of the sample after dilution

Volume of sample taken from the dilution for titration

Analyte size to be diluted  The inifial sumple weight or volume

2.4.5.19. Titrant Name
Option: Up to 15 characters

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

Titrantl Mame

"Enter .

Select the highlighted letter by using
the arrow kews then press
S5elect the empty field for a space.

Freszs Accept to zawve the entered text.

MABCDEFIDGHTIJEL
MMHOPQ@QRESTULUWRY
Zabcdefahijk1
mR o P qQFr s touywow oKy
A AEEFACEEETTIHN
[ A O O W I~ P T T~
Ac & & & i ind & add
O g g ¢ io® ™~ _ F ' #
01 & 3456 7 89 = ’
[C B S B A B A N N
[ . 1M MalH |
Oelete Cur=sar Cur=sar
Accept | Escape | | Cppop Left Right

2.45.20. Titrant Concentration
Enter the concentration of the titrant to be used.

When determining the titrant concentration, only the concentration unit is displayed.

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

Titrantl Concentration

Enter the titrant 1 concentration.

Ezcape

Oelete
Digit

Exponent
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245.21. Analyte Size
Option: 0.001 t0 250.0

Enter the size of the sample (for sumple-concentration determination) or standard (for titrant-concentration determination).

milli

This=
sampl

Sample Uolume

Enter the initial sample wolume in

liters.

[ 1. UL e

volume will be used when fixed
e zize iz selected.

Delete

Diait Exponent

Escape

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

2.4.5.22. Analyte Entry

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

Anal vte Entryw

Select the entry mode of analwte.

HaH
Same

Welaht ar Ualume
Weight or Uolume
as Prewvious

Uerif
i.e.

W the correct formula is being used.
weight or wolume analyte tupe.

Escape

Fixed Weight or Volume
Manual Weight or Volume

Same as Previous (Linked Method)

For each titration will use a set weight or volume in the calculations.
For each itration the exact weight or volume can be entered at the beginning of each

fitration.
The same weight or volume is used for both methods.
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2.45.23. Titrant 1 Entry (Back Titration Only)
Select the mode for evaluating the necessary quantity of fitrant 1 used in the back titration process (phase 1).

Titrant 1 Entry

Select the entry mode of titrant 1.

Lalculates i L)
Fixed Bw User

Select Ezcape

Calculated by Formula  The volume of titrant 1 to be dispensed in the phase 1 of back titration will be calculated by the fitrator.
See Back Tifrations Calculations section for more infomation.
Fixed by User Afixed volume of fitrant 1 will be used during the first phase of back titration process (direct fitration).

The volume must be between 0.1 and 100 mL.

2.4.5.24. Maximum Titrant Volume

Option: 0.100 to 100.000 mL

The maximum titrant volume used in the titration must be set according to the analysis.

If the titration endpoint (fixed or equivalence point) is not reached, the titration will be terminated after the maximum fitrant volume
has been dispensed. The error message “Limits Exceeded” will appear on the display.

Maximum Titrant Ualume

Enter the maximum titrant wolume to be
dizpensed.

[ 1oL CILIL e

Recommend the ftotal wolume of the burette.

Oelete
Accept Ezcape Diait
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2.4.5.25. 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 profection against a titration that does not generate an endpoint due to potential over-range.

Fotential Ranae

Enter the upper and lower potential.

DDA o) - Upper Limit
—z000.0 wml - Lower Limif

Fress Mext to mowe to the next sntrd.

ODelete
Accept Escape Digit Hext

2.45.26. Volume / Flow Rate

The flow rate for the dosing system can be set by the user in an interval of 0.1/0.3 to 2 times the burette volume.
5mLburette 0.1 to 10 ml/minute

10 mL burette 0.3 to 20 mL/minute

25 mL burette 0.3 to 50 mL/minute

50 mL burette 0.3 to 100 mL/minute

The flow rate is set for all burette operations.

Flow Fate

Enter the titrantsreagent flow rate.

T oL -min

The range iz from 0.3 to twice the total
volume of the burette.

Oelete
Accept | Escape Dicit

Note: The titrator will automatically detect the burette size and display the correct high limit volume.

24.5.27. Signal Averaging

Option: 1,2, 3, 4 readings

This option enables filtering on the mV / 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.
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Averaging more readings is helpful when a noisy signal is received from the electrode.

VigwModify Method

Titrant Conc.:
Analwte Size:
Analywte Entrw:

Uolume-Flow Fate:
Signal AVEraglng:

Maximum Titrant Uolume:
Patential Ranae: -Z000.0| 4 Readinas

Significant Figures:

Z éeadings
3 Readings

Id: USEROOOL Modified: 15:58 Jdun 28, EZ0Z5
Select the option to be modified.
Electrode Tuwpe! FH
Blank Option: Ma Blank
Calculations: Sample Calc. by Wolume
ODilution Optian: Dizabled
Titrant Hame: 0.i14 HaOH

Linked To: Mo Link
Faas Page
delect | Eszcape e Down

2.45.28. Significant Figures

Option: Two (XX), Three (XXX), Four (XXXX) or Five (XXXXX)

This option allows the user to set the format for displaying the final titration result.

ViewModifyw Method
Id: USEROOOS Modified:
Select the option to be modified.

10018 HMaw 23,

Z0ES

Measurement HMode:
Electrode Twpe:
Blank Option:

ODilution Optian:
Titrant Hame:
Analwte Size:
Analwte Entry:

Sianal Averaging:

Fre-Titration Stir Time:

Calculations: Stdz.

Maximum Titrant Uolume:

Fotential Ranae: —Z2000.0 fo Ef HhkeE

Ualume-Flow Rate: 25 mbL S0, R
i

Slanltilcant 1gLIFEsS

50 =sec

Signal Stability

FH
Ma Blank

Titrant by Weight

Dizabled
0.1H HaOH
o]

HE
19| HkE

S5electk Ezcape

Faas

Fage
Up Oown

24.5.29. Linked Method

This option allows the user to link two fitration methods.

If No Link is selected, only the current method will run.

It o method is selected, it will run after the current method.

Link Titration Method

Select the method to be linked.

———————— Mo Link
USEROOQOL Acidity of Water

Select Escape
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2.4.5.30. Start Linked Method (Linked Method Only)

Option: Manually or Automatically

Selecting Manually will stop the titration temporarily between the methods.

This break allows users o perform a task related to the analysis (e.g.: boiling the sample to remove carbon dioxide).

Start Linked Method

Select the start linked method mode.

Automatically
ER ey

Select Escape

2.5. TITRATION MODE

2.5.1. RUNNING A TITRATION

Before beginning a titration, make sure that the below listed conditions are met.
* At least one pump is properly installed.
o Aburette is inserted in the pump and filled with titrant.
The aspiration tube is inserted in the fitrant bottle and primed. The dispensing tube is over the titration beaker.
The tubes are installed on the peristaltic pump and filled with reagent.
The standard or sample has been carefully weighed / measured into the beaker.
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.

Starting a Titration

To start a new analysis, press <top from the main screen.
When an analysis begins:
e The stirrer, if enabled, will turn on.
See 2.4.5.5. Stirrer Configuration section for more information.
* The quantity of reagent will be added according to the parameters set in the method, if enabled.
See 2.4.5.7. Reagent Addition section for more information.
o The pre-fitration volume will be dispensed, if enabled.
See 2.4.5.12. Pre-Titration Volume section for more information.
* After the pre-itration volume is added the pre-fitration stir time starts, if enabled.
See 2.4.5.13. Pre-Titration Stir Time section for more information.
o The titrator will start the analysis and confinue to deliver titrant until the endpoint is detected or the titration is terminated.

Suspending a Titration
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Viewing the Titration Curve

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

Graph screen by pressing | v |-

[ Syl

The potentiometric curve and the derivative curve are scaled fo fit simultaneously inside the display.
When a titration endpoint is successfully detected, the volume is displayed on the graph and marked with an “x”.

The contents of the graph as related to an endpoint type are as follows:

Equivalence endpoint (pH)

" on

» Figure 1 displays the pH readings and the selected derivative vs. volume of titrant.

Equivalence endpoint (mV)

» Figure 2 displays the the mV readings and the selected derivative vs. volume of titrant.

Fixed endpoint (pH)

» Figure 3 displays the pH readings vs. volume of titrant.

Fixed endpoint (mV)

» Figure 4 displays the mV readings vs. volume of fitrant.

Graph of Titration Oata
it

16+

12+

Volume ml
Select View Save as
Trace Eacape Report Eitmap

Grarh of Titration Data

mll—Potential

Figure 1. Equivalence endpoint (pH)

200+
Z304
20
Z4104
ZE04
Zoo : : : + 1
a 0.4 0.2 1.2 1.6 z
Yolume inlL
Select Vigw Save as
Trace Escape Feport Eitmap

Graph of Titration Oata
e

2.2+

Figure 2. Equivalence endpoint (mV)

i T 3 3 S
Uolume mb
Escaps Uiew Save as
.......... Report Eitmap

Grseh of Titration Data

mll_—Fotential

Figure 3. Fixed endpoint (pH)

| Select )

400-
240
a0
270 ?.P41ml
1604
100 ; = ; X L
] 1.6 .2 4.8 £, 4 2
Uolume mL
Escape Uiew Save as
.......... FEeport Bitmap

Figure 4. Fixed endpoint (mV)

o Use; e ito change the y-axis from the pH/mV reading to the derivate value (equivalence point titrations only).

| Sy J

| Saveas )

o Use! Gme i10 save the graph as a bitmap (available when titration is complete).

[Emigpas 00 J
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2.5.2. STOPPING A TITRATION / DIRECT READING

The titration or analysis is terminated when one of the below listed conditions is met.

Analysis completed
This is the only mode with valid final result values.
The endpoint or stable reading was successfully detected, the final results will be displayed.

Manually terminated
The current titration or analysis was terminated by the user before the endpoint was detected.

Limits exceeded
The maximum fitrant volume was delivered without reaching the endpoint.
An error message is displayed on the screen.

Critical error
A critical error occurred and the titration was stopped. These errors are typically related to the dosing sysfem.
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.

2.6. pH MODE

Workina Mode

Select the working mode.

Actiwve Input Channel: Analog CHL

Titrator | Analos PH 1 ml) 1 ISE 1

When one of these keys is pressed, the titrator will enter the selected mode.

Digital ) /1 Digital

2ed orf TREY/T0EET y witches the Active Input for pH and mV mode (if installed).

CH1__!

i1 or{ iz | » swifches fo pH mode.
mv1 ori mv2 iy switches fo mV mode.

st jori 1se2 1y swifches fo ISE mode.
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2.6.1. DISPLAY

T

F10:04:04 May 24, 2025

@ 6.118..——+©®
300, 900 PN‘—@
@—-Bur—ette is not present
| /4
(: }——-ATC Logaing at: Zs ml
: 1.26.2 °C File: pH_00019 52.4'—@
3§2?3§i iiif | Caf?tr. | S;ttp | foie
\ 'i’ /
1. Time and Date 6. Units
2. pHvalue 7. Stirrer information
3. Status bar 8. Logging info
4. Temperature compensation status 9. mV reading
5. Temperature reading 10. Virtual option keys

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

| General |

Use t Spiens | T0 access opfions that are not directly related fo the measurement process.

See 2.3. General Options section for more information.

Use | resae | 10 store the current pH reading. See 2.6.4. Logaing section for more information.

or

Use{ Se5 __tostart the inferval log. See 2.6.4. Logging section for more information.

Use: chibe. +1o enter the pH calibration screen. See 2.6.3. pH Calibration section for more information.

_______ J
"""" A

gpH Setup

Select a menu option.

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

Edit Buffer Group

Calibration Reminder: Oizabled
Set Reminder Feriod: Diszabled
Clear Calibration

rH GLFP Data

Logoing Interwal: Dizabled
Stability Criteria: Medium

rH Resolution: A HEE
Stirrer Lontlauration: Stirrer !

Select Ezcape
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2.6.2.1. Buffer Entry Type
Option: Automatic, Semiautomatic, Manual

Automatic

Semiautomatic
Manual

The instrument automatically selects the pH calibration point as the closest buffer from the predefined buffer group.

See 2.6.2.4. Edit Buffer Group section for more information.

The instrument automatically selects the closest buffer from the available buffers (standard and custom buffers).
The calibration buffer must be manually selected during calibration from the available buffer list (standard and

custom buffers).

eH Setupe

Select a mehu option.

Ut ter :

First Cal Point:
Edit Custom Buffers
Edit Buffer Group
Calibration Reminder:
S5et Reminder Period:

Automatic
Semiautomatic
Marual |

Clear Calibration

FrH GLF Data

Logging Interwal:
Stability Criteria:

pH Resolution:

Stirrer Configuration!

Disabled
Medium
o HWHE
Dizabled

Selectk Escape

2.6.2.2. First-Calibration Point
Option: Point or Offset

Point  The slope values adjacent to the calibration points will be reevaluated (normal calibration).
Offset  The existing slope values will not be changed.

rH Setup

Select a menu aoption.

Buffer Entry Twpe:
irst Lal Fointl

Edit Custom Buffers
Edit Buffer Group
Calibration Reminder:

S5et Reminder Period:

Clear Calibration

FrH GLFP Data

Logging Interwal:

Stability Criterial

FH Reszolution:

Stirrer Configuration:

Dizabled
Medium
o HEHE
Dizabled

Manual

Selectk Escape
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2.6.2.3. Edit Custom Buffers

When using 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 <Editr to edit selected buffer.

Fress <Remowve Buffer> to delete
the custom buffer.

I- |
Cust | Cust Cust Cust Cust
L |

Use arrows kews to select the buffer.

= -
Enffer | Ezcars Edit <] =

1. Usethe << and | >> keys to select the desired buffer.

rRemove -‘.

2. Press: Remeve o delete the selected buffer.

[SPgey g4I J

Edit Custom Buffers

Enter the custom buffer walue.

I- |
Cust | Cust Cust Cust Cus=st
L |

Low limit: -£ pH
High limit: Z0 pH

Oelete
Accept Ezcaps Digit
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2.6.2.4. Edit Buffer Group

Option: Up to five buffers

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 at least 1.5 pH 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 Hannha |Hahha Hahha|
Hanna Hanna Hanna

Buffer Group

Hanna Hanna Hanna |Hanna Hanna|

REemoue Escape

o Use{ w1 or{Rremove |10 add or remove the selected pH buffer to / from buffer group.

2.6.25. Calibration Reminder
Option: Daily, Periodic, Disabled

Daily The calibration reminder will appear daily at a specified time.
Periodic ~ The calibration reminder will appear after the set time since the last calibration has elapsed.
Disabled  The calibration reminder will not appear.

Calibration Feminder

Select a menhu option.

us:le |
FPeriodic
Oizabled

Selectk Escape
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2.6.2.6. Set Reminder Period

Option: Disabled to 31 days, 23 hours and 59 minutes

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. whereafter
the calibration reminder appears.

id z =D
days haurs minutes

Press MHext to mowe to the next entrw.

Oelete
Hccept Ezcape Digit Mext off

2.6.2.7. Clear Calibration

This option clears the existing pH calibration for the selected measurement input.
If the calibration is cleared, the factory calibration will be used.

Clear Calibration

Fress <Clear* to clear all calibration
points.

Freszs <Escape> to return without clearing
the calibration points.

Clear Ezcape
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2.6.2.8. pHGLP Data
Display the pH calibration data.

rH GLF Data
Analog CHi
Last Calibration: 10213 May 24, EO0Z3
Off=set: -0.1 ml Average Slope: 100,37

1.67%eH (Hannal 3216.Eml) EL.ETC A
10:10:30 May 24, Z0E3

4.010pH (Hannal 177.353mll 26,370 2]
10009041 Maw 24, EZ0ES

Z7.010pH (Hannal -0.&6mll PL.ETC A
10:02:40 Maw 24, Z0E3

10.010frH (Hannal -179.1mb .30 A
10:0%:43 Maw 24, EZ0E3

12.450pH (Hannal -2E5.6ml ZE.3TC A

10:43:45 Mayw 24, EOES

2.6.29. Logging Interval

Option: 2 seconds fo 8 hours 59 minutes 59 seconds
Set the logging inferval to be used for automatic logging.
Select Off o enable manual logging.

Logging Interual

Enter the data logging interwal.

L] 0 z

haurs minutes seconds

Fress Mext to mowe to the next entrd.

Delete
Accept Escape Diait Hext off
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2.6.2.10. Signal Stability Criteria
Option: Fast, Medium, Accurate

Fast Quicker results, less accuracy
Medium Medium speed results, medium accuracy
Accurate  Slower results, high accuracy

gH Setup

Select a menhu aoption.

Buffer Entry Twpe! Manual
First Cal Point: Foint
Edit Custom Buffers
Edit Buffer Group
Calibration Reminder:

Set Reminder FPeriod: Fast
Clear Calibration
rH GLF Data Accurate
Logaing Interwal:

Stability Criterial Tedium
pH Resolution: B KRR
Stirrer Configuration: Oiszabled
Selegct | E=zcape

2.6.2.11. pH Resolution
Option: X.X (one), X.XX (two), X.XXX (three) decimal places

gH Setup

Select a menu option.

Buffer Entry Twpe! Manual
First Cal Point: Foint
Edit Custom Buffers

Edit Buffer Group

Calibration Reminder: Feriodic
Set Reminder Feriod: 10
Clear Calibration
pH GLF Data
Logaing Interwal:
Stability Criteria:
rH FEesolution: . 4|
Stirrer Configuration: Oizabled

S5elect Ezcape
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2.6.2.12. Stirrer Configuration

gpH Setup

Select a menu option.

Buffer Entry Twpel
First Cal Point:

Edit Custom Buffers
Edit Buffer Group
Calibration Reminder:
Set Reminder Feriod:
Clear Calibration

rH GLFP Data

Logoing Interwal:
Stability Criteria:
rH Resolution:
Stirrer Lontlauration:

Manual
Faoint

Oizabled
Diszabled

Dizabled
Medium
B BEE

Select

Ezcape

Stirrer Option

Option: Disabled, Stirrer 1, Stirrer 2 (if installed)

Stirrer Confisuration

Select a menu option.

Stirrer E

Ezcape

Stirring Speed
Option: 200 to 2500 RPM

Stirring Speed

Enter the speed of the stirrer within

below range.

IS ENE P

The range is from zZ00 to 2500 REFPH.

Delete

Escape Diait
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2.6.3. 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.
* When “No pH Calibration” or “pH Calibration Expired” message appears on the display.

pH Calibration

e 7.004 .

ATC mll
26.3 °C 7.010 0.3

Calibrated Buffers

Hanna| Hanna Hanna Hanna Hanna

Lazt Calibration: 10:13 May 24, 2025

Fress <Clear Cal* to clear old calibr.

Mex Frewious

Clear B
Escape Edit Buffer Buffer

Preparation

* Pour small quantities of the buffer solutions into clean beakers.
If possible, use plastic beakers to minimize any EMC interferences.
* For accurate calibration and to minimize cross-confamination, use two beakers for each buffer solution: one for rinsing the
electrode and one for calibration.
* |f 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.
* |f 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 the endpoint; if endpoint value is at 8.5, use 7.01 or 6.86 and 9.18 or 10.01
for calibration.

To calibrate:

1. Presst cli. |-

Clear

If the instrument was calibrated before, press{ %" to clear previous calibration.

Note: It is very important to clear calibration history when a new electrode is used.
2. Immerse the pH electrode and the temperature probe approximately 4 cm (1.5”) into a buffer solution and stir gently.

Next

3. If necessary, use | surer 0T+ Burer + 10 select the pH calibration buffer value.

The calibration buffer will be added to the Calibrated Buffers section.
5. Rinse the pH electrode and the tfemperature probe, then immerse them info the next buffer solution and follow the above procedure.
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Notes:
*  The new calibration points will replace old ones if the difference between them is +0.2 pH.

Manual Edit

Edit pgH buffer and manual temperature.

Buffer: HEGHAFEOE-H

Temperature! z5.0 *C

Low limit: 5.990 pH
High limit: ZF.030 pH

Fress Mext to mowve to the next entrd.

Delete
Accept Ezcape Diait

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

* If the Semiautomatic Buffer entry type was selected, use the
Only buffers in the buffer group will be displayed.

“Next ~

or{_ 824 to select the buffer.

.rPrevious -‘.

Buffer

] ]
[Speggipg J

Calibration messages

Wrong Buffer. Please check the buffer.

Message displayed when the difference between the pH reading and the value of the selected calibration buffer is significant.
Check if the appropriate calibration buffer has been selected.

Wrong buffer temperature.

Message displayed if the buffer temperature is out of the defined temperature range.

This message alerts the user that some dirt or deposits could be on the electrode, or the buffer is contaminated.
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.

" Clear -

Slope too high. Press{ <’ ito clear the old calibration.

Message appears as a result of an erroneous slope condition.

2.6.4. LOGGING

Data logging is available in pH mode.
Available options are logging on demand (Manual Logging) and automatic logging at predefined fime intervals (Interval Logging).
The the logging report can be customized. See Setting up pH / mV / ISE Report section for more information.

Interval Logging
The logging interval is set in the pH Setup screen.

o Press{ Sor ifosfart the log.

The logging interval and name of logging file will be displayed on the measure screen.
* Press Stop, to stop the automatic logging.
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Manual Logging

| Save

Press | rescing + from the pH measurement screen, to manually log pH readings.

]
[ttt
"""" hl

A new record will be added to the report every fime { rsaimg | is pressed.

]
[Shivachetlnis §

2.7. mV MODE

Workina Mode

Select the working mode.

Actiwve Input Channel: Analog CHL

Titrator | Analos PH 1 ml) 1 ISE 1

AE?J?Q or ASTL'SQ » switches the active measurement input for pH, mV, and ISE mode (if installed).
[ Roseo 1/ Aees Tor] TR /TRy swiitches the Active Input for pH and mV mode (if installed).

{ o1 lorl sH2 |y swifches fo pH mode.

i mv1 tori mv2 1y switches fo mV mode.

{iser tor{ se2 |y switches to ISE mode.

2.7.1. DISPLAY
The mV screen is shown here.

10:21:21 Maw 24, Z0Z5
Arnaloa CHl
2.8 .
Stirrer
200 200 EFPAM

ATC
co.3 °C
General Start ml) Rel ml} Made
Options Laog Calibr. Setup

If one of these keys is pressed, the associated function is immediately performed.
Some of the keys are active only in specific screens.
o Use! S o access options that are not directly related to the measurement process.
See 2.3. General Options section.

]
(S dvidtiil J
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[aabr vl bl

® Use! readng : f0 store the current pH reading.

]
| pytphpu

See 2./.4. Logging section.

or
o Use{ Ta itostart the interval log.

See 2.7.4. Logging section

* Usei caiee :toenter the pH calibration screen.

See 2_._7_._3_._Reluﬂve mV Calibration section.

o Use{ oo, i foenter the pH sefup screen.

_______ J

Parameters are associated with pH measurements and calibration.
See 2./.2. mV Setup section.

o Use{ moce | fo switch between measurement modes: Titrator, pH, mV, or ISE.

_______ J

2.7.2. mVSETUP

mld Setup
Select a menu option.
LClear Helatiuve ml 5
Lagging Interwal: Oh:00m:0Z=
Stability Criteria: Faszt
Stirrer Configuration! Stirrer 1
Stirring Speed: 1Z00 RFPH
Select Ezcape

(lear Relative mV Offset

Clear Felatiuve ml) Offset

Fres=s Clear to clear the relatiuve ml
offset.

Pres=z Eszcape to return without clearinag
the relative ml offset.

Clear Escape
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Logging Interval
Option: 2 seconds fo 8 hours 59 minutes 59 seconds

Press . _: to enable manual logging.

Logging Interual

Enter the data logging interwal.

| U | u} z
hours minutes seconds

Freszs MHext to mowe to the next entry.

Hccept Ezcape %ﬁzﬁﬁf Mext off
Stability Criteria
Option: Fast, Medium, Accurate
Fast Quicker results, less accuracy
Medium Medium speed results, medium accuracy
Accurate Slower results, high accuracy
mh)] Setup

Select a menu option.

Clear Relatiwve ml Offset

Logaing Interwal: Ok:00m:0Z=
Sstablllty Lrlterla.
Stirrer Configuration:
Stirring Speesd:

Medium
Accurate

S5elect Ezcape
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Stirrer Configuration
Option: Stirrer 1, Stirrer 2 (if available), Disabled

mb] Setup

Select a menu option.

Clear REelatiwve wml Off=zet

Logging Interwal: Oh:00m:0Z=
Stability Criterial Fast
Stirrer LContlguration: Stirrer

Stirrinag Speed:

Oiszabled
Stlrrer
Stirrer E

Select Ezcape

Stirring Speed
Option: 200 to 2500 RPM

Stirring Speed

Enter the speed of the stirrer within
below ranae.

I E FFH

The range isz from ZO0O to 2500 REPH.

Oelete

Escape Digit

o Press| o 1o delefe the last digit.

]
[~

Felative mll
Analoa CHi

Set the walue for the relatiuve ml offset.

Absolute ml: 2.7 ml

Stirrer
11001100 EFH
Felative mU: PN .

Low limit: —-1392.3 ml
High limit: ZO0E.Z ml)

Oelete
Escape Diait
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2.74. LOGGING

Data logging is available in mV mode.

Available options are logging on demand (Manual Logging) or automatic logging at predefined time intervals (Interval Logging).
The logging report can be customized.

See Setting up pH / mV / ISE Report section for more information.

Interval Logging
The logging interval is set in the mV Setup screen.

“Start

o Press{ Ta ifostart the log.

The logging interval and name of logging file will be displayed on the measure screen.
* To stop the automatic logging, press Stop.

Manual Logging
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238. ISE MODE

Workina Mode

Select the working mode.

Actiwve Input Channel: Analog CHL

Titrator

”"}PH1909| FH 1 | my 1 | ISE 1

When one of these keys is pressed, the titrator will enter the selected mode.

]  Twator 1y swifches to Titrator mode.

T “Analog )

Crio iort “gre® 1 » switches the Measurement Input for pH, mV, and ISE mode (if installed).

pH1Lori pH2 j » switches to pH mode.

w1 tor{ mvz 1y swifches to mV mode.

se1 tor{ se2 |y swifches to ISE mode.

T “Analog ) '

2.8.1. DISPLAY
The ISE screen is shown below.
10:56:51 Maw £4., Z0Z5
Aralog CHL
64.6...
1iﬂﬂfiiﬂD.RPH
ISE: Siluer
ATC )
2a.1 °C 152.7
Ix] S ISE ISE
Dﬁ??:ﬁé Eg;t Calibr. Setup Made

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

| General |

* Use: Sptions | 0 0CCESS opnons that are noT dlrectly related to the measurement process.

P 's'a'v'e' B

Use | e | fo store the current concentration reudmg See 2.8.4. Logging section for more information.
o
Use' Te o start the interval log.

Use- c'.-i‘.'f,r -To en’rer ’rhe ISE cullbro’rlon screen.

Use. S'SEP .To en’rer the ISE setup screen. Purametersare associated with ISE measurements and calibration.
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2.8.2. ISE SETUP
To access the ISE Setup, press |

ot option key in ISE mode.

ISE Setup

Select a menu option.

Temperature Eumpensatlon D15abled
Isopotential Foint! Hone
Edit Custom Standards:

Edit Standards Group:

Calibration Reminder: Dizabled
Set Reminder FPeriod: Di=zabled
Clear Calibration

ISE GLF Data

Electrode Twpe: Siluwer

Concentration Unit: BEM

Logging Interwal: Oh:0Om:0Zs

Stability Criteria: Medium
Seglect | Escape

2.8.2.1. Calibration Group

Option: All Standards or Standards Group

All Standards Includes both standard and custom solutions.
Standards Group  Includes only the standards selected by the user.

ISE Setupe

Select a menu option.

Temperature EDmpensat
Isopotential Pointi
Edit Custom Standards
Edit Standards Group:
Calibration Reminder: Dizabled
S5et Reminder Period: Disabled
Clear Calibration

ISE GLFP Data

Standards.ﬁruup

Electrode Type:! Siluer
Concentration Unit: EEM
Logging Interwal: Oh:00mZ0Z=
Stability Criterial Medium

S5elect Ezcape
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2.8.2.2. Temperature Compensation
Option: Enabled or Disabled
Note: When Temperature compensation is enabled, the isopotential point must also be set.

I5E Setue

Select a menu option.

Calibration Group: All Standards
] =1

IT=sopotential Point:
Edit Custom Standards:
Edit Standards Group:
Calibration Reminder: d
St Reminder Period: Dizabled
Clear Calibration

ISE GLFP Data

Electrode Twpe: Silver

Cancentration Unit: FRm

Logging Interwval: Ok:00m:0Z=

Stability Criteria: Medium
Select Ezcape

2.8.2.3. Isopotential Point (Temperature Compensation)

Option: 1.00 EZ2101.00E" ppm

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 af several temperatures, the value
should be entered if it is known.

Isopotential FPoint

Enter the walue for izopotential point.

P e

Low limit: 1.00E-Z ppn

High limit: 1.00E+5 ppm

Oelete
Escape Digit Exponent
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2.8.2.4. Editing Custom Standards
Option: Up to five
1. Usethe << and | >> keys to select the standard.

" Remove |

2 Press LStandard

3. Press|

110 delete the standard.

ea 10 edit the selected custom standard.

Use the numeric keys to edit the standard.

Edit Custom Standards

Press <Edit> to edit selected =tandard.

Fress <Remowve Standardi to delete
the custom =tandard.

o i e

Use arrows kews to select the standard.

R -
ghemove | Escape Edit <] =

2.8.25. Editing Standard Group
Option: Up to 5 standards

o Use the << and @ keys To select the standard to be included in or removed from the standard group.
o Use the'r

Edit Standards Groure

Available Standards

wwwww
e e

Standards Group

wwwww

Femoue Ezcape
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2.8.2.6. Calibration Reminder
Option: Daily, Periodic, Disabled
Daily The calibration reminder will appear daily, at the specified time.

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

Calibration Reminder

Select a menu option.

vsi1v
Feriodic
Diszabled

Selectk Escape

2.8.2.7. Setting Reminder

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

days hours=s minutes

Fress Mext to mowe to the next entrd.

ODelete
Accept Escape Diait Hext off
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2.8.2.8. (Clearing Calibration

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

Clear Calibration

Fress <Clear® to clear all calibration
points.

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

Clear Ezcape

2.8.2.9. ISE GLP Data
Displays the ISE calibration data.

ISE GLFP Data

Analoa CH1
Las=t Calibration: 12:4Z Maw 24, Z0EZ5
Slopel 100.8% ISE: Silwver

ITsopotential Point: Z0.0 ppm
1.00E-1 ppm, O.1ml) Ze.1+C A
13:39:43 HMaw 24, 2025

1.00 ppm, S59.5ml za.10C A
13240239 Maw 24, Z0Z23

Z.00 ppm, FF.Eml Z8.1°C 2]
1224411 E5 Maw 24, ZO0ES

10.0 ppm, 120.0ml za.1tC 4]
13:41:43 May 24, 2023

100 ppm,. 151.0mb EE.E270 A
12242117 Maw 24, Z0ZS

2.8.2.10. Electrode Type

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

Electrode Tvee

Select a menu option.

Ammonia
Bromide
Cadmium
Lslcigen oo
Carbon Dioxide
Chloride
Cupric

Cwanide
Fluoride
Taodide

Lead

Mitrate
Fotassium
Siluver

. Faae Fage
Select | Escape Uiew Up Dawn
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Ton Constants
Uiew Ion constants.
Hame: Silver
Molar Weight: 107.868 g-mol
Electric Charae ~ 5S5lapel 1 .~ 59.16
Ezcape

The ion constants for custom electrodes can be modified.

Name
Option: up to 10 characters

Electrode Mame

Select the highlighted letter by usinsg

the arrow keys then press "Enter'.

S5elect the empty field for a space.

Press Accept to sawve the entire name.
MABCDEFIDGHTIJEL
MHODPORSTUOLWUWEY
Zabecdefahkhijgk 1
[ T = T ==~ - W S L W PR W
A A A A ACEEETIAN
oOd oW oo 0 0nR A & &S
Ac & & & i in b & add
O g 0 & 0¥ S _ o5 #

01 & 3456 7 89 8.,
I N S B A B
uztom il |
Oelete Cur=sar Cur=sar
Accept | Escare | citer Left Right

Molar Weight
Option: 0.001 g/mol to 1000.000 g/mol

Ton Melar lleight

S5t the walue for Ion molar weight.

I o nol

Low 1limit: 0,001 g-wmol

High limit: 1000.000 g-mol

Oelete
Digit

Ezcape
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Electric Charge / Slope
Option: 2/29.58; 1/59.16; —1/-59.16; —2/-29.58 or None/-59.16

Electric Charae ~ Slope

Select the option.

z ~ E9.58
1 ~ 539.16
-1 -~ -29.16
-z & -E9.58
Mane » -59.1%

2.8.2.11. Concentration Unit
Options: ppt (g/L), ppm (mg/L), ppb (ug/L), mg/mL, M (mol/L), mmol/L, %w/v, user defined
ISE Setur

Select a menu option.

Calibration Group: All Standards
Temperature Compensation: Dizabled
Isopotential Foint! Haone

Edit Custom Standards:
Edit Standards Group:
Calibration Reminder:
S5et Reminder Period:
Clear Calibration

ISE GLF Data
Electrode Type:

E E Ex ==
Logging Interwal: Oh:i0Om:0Zs
Stability Criterial Medium

Seleck E=scaps

2.8.2.12. Logging Interval
Option: 2 seconds o 8 hours 59 minutes 59 seconds

Logging Interual

Enter the data logging interwal.

| U | u] z
haurs minutes seconds

Fress Mext to mowe to the next entrw.

Oel=rte et Of

Accept Ezcape Disgit
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2.8.2.13. Stability Criteria

Option: Fast, Medium, Accurate

Fast Quicker results, less accuracy
Medium  Medium speed results, medium accuracy

Accurate  Slower results, high accuracy

I5E Setue

Select a menu option.

Temperature Compensation:
IT=sopotential Point:

Edit Custom Standards:
Edit Standards Group:
Calibration Reminder:

St Reminder Period:
Clear Calibration

ISE GLFP Data

Electrode Twpe:
Cancentration Unit:
Logging Interwal:

Calibration Group: All Standards

Enabled
Z0.0 ppm

Dizabled
Dizabled

Fa=zt
Medium
Accurate

Stablllity Lrlterls:
Belect Escape
2.8.2.14. ISE Significant Digits
Option: X (one), XX (two), XXX (three)
ISE Setup

Select a menu aoption.

Temperature Compensation:
Isopotential Foint:

Edit Custom 5tandards:
Edit Standards Group:
Calibration Reminder:

St Reminder Period:
Clear Calibration
ISE GLP Data
Electrode Twpe:
Concentration Unit:
Logging Interwal:
Stability Criteria:
SE Sianificant Digits!

Enabled
Z0.0 ppm

ODizabled
Dizabled

HE
O Off e

Escape

2.8.2.15. Stirrer Configuration

I5E Setue

Select a menu option.

Isopotential FPointi
Edit Custom Standards:
Edit Standards Group:
Calibration Reminder:
S5et Reminder Period:
Clear Calibration

ISE GLF Data
Electrode Twpe:
Concentration Unit:
Logging Interwal:
Stability Criteria:
ISE Significant Digits:

Haone

Dizabled
Dizabled

Custaoml

FRM
Disabled
Medium
HEE
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Stirrer Option
Option: Disabled, Stirrer 1, Stirrer 2 (if installed)

Stirrer Confisuration

Select a menu option.

Stirrer Uptiond
Stirring Speesd:

Oizabled

Stirrer E

Stirring Speed
Option: 200 to 2500 RPM

Stirring Speed

Enter the speed of the stirrer within
below range.

I F I P

The range iz from 200 o 25300 RPH.

O=lete
Digit

Ezcape

2.8.3. ISE CALIBRATION

It is recommended to calibrate the instrument frequently if high accuracy is required.

Additionally, the instrument should be recalibrated whenever the “Calibrate Electrode” message appears on the LCD.

Due to electrode conditioning time, the electrode must be immersed for several seconds fo stabilize.

The user will be quided step by step during calibration with easy-to-follow messages on the display. This makes the calibration a
simple and error-free procedure.

Preparation

* Pour small quantities of the standard solution into 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 1SA (lonic Strength Adjustment) to the calibration standards.
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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 isopatential point of the electrode must be set in ISE Setup.

I5E Calibration

Bnalos CHL 9 99 E-Z
. [=3=01

ISE: Silwer

ATC ml)
24.9 °C 1.00 0.0

Calibrated Stahdard5|

Last Calibration: 10:40 Jul 03, Z0zZ5

Fress <Accept* to update calibration.

fseser | Escaes | Edit | 0°NT 4| GRERATNY
1. Press{ co. | from the main screen.
2. If the instrument was calibrated before and the calibration was not cleared, press{ e ifo clear the old calibration
3. Immerse the ISE and the temperature probe approximately 2 cm into the standard with the lowest concentration.
4. Select the standard concentration with {siemss | OF {Sioveney |-
5. When the reading has stabilized, press{ Accest ' o update the calibration.

6. Select { s § and repeat the procedure with all of the available standards.

7. Press | escare | fo exif the calibration.

2.8.4. LOGGING

Data logging is available in ISE mode.
Available options are logging on demand (Manual Logging) or automatic logging at predefined time intervals (Interval Logging).
The the logging report can be customized. See Setfing up pH / mV / ISE Report section for more information.

Interval Logging
The logging interval is set in the ISE Setup screen.

“Start

o Press{ Ta :fostart the log.

The logging interval and name of logging file will be displayed on the measure screen.
* To stop the automatic logging, press Stop.

Manual Logging
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2.9. AUXILIARY FUNCTIONS
29.1. BURETTE

* Highlight the desired option Then press. Select

Burette

Select a menu option.

R1n52 TlP
Marnual Dispense
Furge Burette

The current pump is: Puwmp 1
Current burette wolume is 5 mbL.

Choose
FPump

Peri5t.i

Perist.2
On

o Use{ Feo== 1o select the desired pump for burette operations (active only if two pumps are connected).

Fump Setting

Select the current pump.

| e e S U e G L s e e
Fump

Select Ezcape

Priming the Burette

Option: Upto 5

The Prime Buretfe option is used fo fill the burette with titrant or reagent before starting a fitration.

The priming process consists of several cycles of filling and emptying the burette with titrant.

Two rinse cycles are shown in the figure below. The dispensing tube is connected on the right side and the aspiration tube on the left side.

%4

—

—
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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.

* To prime the burette, select Prime Burette.

We recommend af least three rinses to assure that the air bubbles are completely removed.

Total Burette Finses

Enter the total number of burette rinses.

A minimum of three rinses is recommended.

Delete
Accept Ezcape Diait

Rinsing Burette Tip
A 2 mL dose of itrant will be dispensed from the burette when this operation is selected. This will eliminate any air in the
dispensing fip.

Manual Dispense
This option allows a defined titrant volume to be dosed.

o Select the Manual Dispense option and press | seiet 1.
* Use the numeric keypad to enter the volume to be dispensed.
The manual dispense volume must be between the limits shown here.
5 mL burette 0.001 t0 4.750 mL
10 mL burette 0.001 t0 9.500 mL
25 mL burette 0.005 t0 23.750 mL

50 mL burette 0.005 to 47.500 mL

Manual Uolume Oispense

Enter the amount of wolume to be
dispensed.

I ol

Current burette wolume is Z5 mlL.

Delete
Accept Ezcape Diait
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Purging the Burette

This option allows the burette to be emptied before cleaning or storing the burette. The burette is flushed twice.
Note: Before starting this operation, remove the aspiration tube from the titrant bottle.

- Yo

The figures below show the steps in a purge burette operation.

—

Peristaltic Pump

P or{ 52 Turns on the selected perlstulnc pump.
e or P Z 1 Tuns off the selected peristalfic pump.
Burette

Select a menu option.

R1n52 TlP
Marnual Dispense
Furge Burette

The current pump is: Puwmp 1
Current burette wolume is Z3 mL.

Choose |Perist.l1|Perist.Z
Select Ezcape Fump Off on

Note: If the peristaltic pump is not tumed off, it will tum off automatically after 10 minutes.
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29.2. STIRRER

The stirrer can be turned on and off by pressing .
During the fitration process, the stirring speed can be manually adjusted using the /A" and ¥/ keys.

2.9.3. RESULTS

From the Data Parameters screen, you can access the following options:

Oats Parameters

Select a mehu option.

deulew Last Analwsis Eeport
Fewiew Awailable Reports
GLF Data

Meter Information
Setup pHsmW-ISE Report
Setup Titration Eeport

Select Escape

Reviewing Last Analysis Report

Feview Fesult

ISEQQQZD.RPT

HI?3Z - I5E Report

Method Hame: pH-mU-I5E logging
Time & Date! 14211 May 24, EO0Z5
Logging IO ISEOQOOZO

Calibration Data

Standard Fotential Efficiency Temp.
Time and Date
1.00E-Lrpm O.d1ml) == Z8.1°C A
13:39 May 24, Z0DZS
1.00ppm S9.5ml 100,55 Z8.1°C A
13:40 May 24, EDEZS

Liew Fage Fage
Graph Ezcaps Up Down

The report contains information based on the selections made in the Setup Titration Report and Setup ISE / pH / mV Report
screen.

fmmm————

Use{ crepn i 10 review the graph.

Use: "G5 i bown_ o scroll through the pages.

_______ [Sayhd b}
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Reviewing Available Reports

Up to 100 reports can be saved on the titrator. To view one of the saved reports, highlight a report and then pres

Auailable Feports

Highlight a report and press Wiew Report
to see the detailed data.

T11'r ation R
pHsml #TSE logoing

:pH aao0s4
FH Report 19:iz6 Jan 26, Z0Z6
pHA U #T5E loggoing I0O:pH_0OOG2
FH Report 19:25 Jan 26, Z0Z6&6
pH ml #TSE logaing I0:pH_0OOOGE
FH Report 19:z4 Jan 26, Z0Z6
pHA AW ATISE logaing ID:pH_0O00s1
PH REeport 18:34 Jan 26, Z0Z6
pHAmU #TSE logoing I0:mUr000s0
Rel ml Report 18:34 Jan 26, Z0Z&
copy of Acidity of Water IDO:Ti_00oo0s9
Titration Report 18:33 Jan 26, Z0Z6
Uiew Uiew Oelete
Graph EScane Report Report

" View )

S' Report_ }-

The report contains only the information selected in the Setup Titration Report and Setup pH / mV / ISE Report screens during

report configumtion

Use{ w3 to review the selected graph.

Use{ o 1o review the selected report.

Use{ SZ'S’Si :To delete the seleded report.

GLP Data
Option: Up fo 20 characters

GLF Oats

Select a menu option.

Cumpany Mame:
Operator Mame:
Electrode Hame!
Field 1:

Field Z:

Field 3:

Select Ezcape

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.
Fields1,2,3  Allows any additional information to be recorded in each report.
The fields must be selected from Setup Titration Report screen in order to be displayed in the titration report. See

Setting Up Titration Report section for more information.
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Meter Information
Displays titrator configuration data.

Meter Information

METER DATA
Meter Code: HI2Z2E
Digital CH3 Code: HIio4=20
Digital CH4 Code: HIZE120 Meter Data
Digital CH3 Probe Twpe: FH .
Digital CH4 Probe Tupe: ORP * Titrator
Stirrer Type: Ouerhead .. .
°
CALTERATION DATA Digital probes type and ordering code
Aralogs CH1 Calibr. Date: May 2%, EZ0Z5 ° i
Analog CHZ Calibr. Date: Mayw 10, Z023 Sn”epre
ODigital CH3 Calibr. Date: May 22, Z0Z35 . .
Disital CH4 Calibr. Date! May 10, Z0Z5 Calibration dates
* Analog CH 1 and CH 2
* Digital CH 3 and CH 4
Meter Serial Sof tware
Escare | |_§§lianJ Humbers [Uersions

Meter Information
SERIAL HMUMEER

Titrator Serial Humber: 12133404404
Analoga CH1l Serial MHumber: 20124202202
Analog CHEZ Serial MHumber: S000aoooono .
Digital CHZ Serial Humber: 40023513513 Serial numbers
Digaital CH4 Serial Humber: 40024313313 .
Fump 1 Serial MHumber: FO094513513 o Titrator
Stirrer 1 Serial Humber: J00914703703
* Analog CH 1 and CH 2
* Digital CH 3 and CH 4
e Pump |
* Stirrer |
Meter Serial Sof tware
Escare Calibr. [ Humbers |Uersions
Meter Information
SOFTWARE VERSIOH
Titrator S5of tware WUersion: V.00
Baze Board Sof tware Uersiond wi. oo
Fump 1 Sof tware Uersion: vi. oo
Stirrer 1 Sof tware Uersion: wil. oo ..
Digital CHE Sof tware Uersion: wil,00 Software version installed on:
Digital CH4 Sof tware WUersion: vi. oo .
* Titrator
* Base Board
* Pump
* Digital CH 3 and CH 4
Meter Serial Sof tware
Escare Calibr. | Humbers |Uersions

Note: If more than one year elapsed from the calibration date of the Analog CH 1 or 2/ Digital CH 3 or 4 measurement inputs, the
“Calibration Due” message will appear on the main screen. The measurement input needs to be recalibrated.
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Setting up 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 pH wmll-ISE Feport

Select fields to be sawved in the report.

# Result and Unit
# Potential

# Temperature and
# Date and Time

# Calibration Dat

Caompany Hame
Operator Mame
Electrode Hame
Field 1

Field Z

Field 3

Sof tware Uersio
Serial Humbers

=
Units

a

ns

Select Ezcape

Save
Report

Faaes
Ug

Fage
Oaown

H
|

I Save )

| report_+ key updates the report with the selected items. Report previously saved will not be updated.

{ Poge 31 Tage T keys sroll through the options.

[SppRd (AP JlTooao J

Setting Up Titration Report

Customize a unique report to record the fitration results. An asterisk means that it will be included in the titration report.

{ unseiect | key removes the highlighted information from the report.
{ Escae | key refurns to the Data Parameter Screen. Report is not updated.

Setup Titration Feport

Select fields to be saved in the report.

Titration Metho

Analwte Size
End FPoint Walum
Titration Durat
Oate and Time
Titration Ended
All Data Points
Method Paramete
Calibration Dat
Sample Hame
Caompany Hame
Operator Mame

FEEIEE X EE

ezult and Lhit

E
=
ian

Ew

rs
a

Initial and Final Readinas

Uhzelect| E=zcape

Save
Feport

Fage
Up

Fage
Oown

I Save )

| report_+ key updates the report with the selected items. Report previously saved will not be updated.

£ Foge i Ta%e " eys scroll through the options.

| Sl JEp, JL o J

{ unseiect | key removes the highlighted information from the report.
{ Escape | key returns to the Data Parameter Screen. Report is not updated.
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2.10. MAINTENANCE & PERIPHERALS
The 25-mL burette included with the titrator exceeds 150 8655 standard for accurate delivery of liquids by a motor-driven
piston burette.

2.10.1. BURETTE MAINTENANCE

Burette Assembly

The burette is delivered with a 25-mL syringe inside and with all of the accessories mounted.
See 2.1. Setup section for more information.
The burette assembly consists of a rigid housing which holds the glass syringe, a three-way valve, and fitrant tubing.

Changing the Burette

* Slide the burette forward to remove.
* Slide the new burette into place.

Y/

Disassembling the Burette

The aspiration and the dispensing tubes have fittings and tube protectors.
The aspiration tube is mounted on the left side and the dispensing tube is mounted on the right side of the burette.
To remove the tubing:

1. Remove the blue tube protector (A) by sliding it off the clear fitrant tubing.

2. Remove the tube lock (B) from the burette holder.

3. Turn the fitting (C) counterclockwise to remove it from the burette holder.

4. Slide the clear fitrant tubing through the fitting.
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Assembling the Burette

1.

Insert the flat-shaped end of the titrant tubing (B) into the valve outlet (A) and screw the fitting clockwise to fighten.
The highest of the nine 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 fitting (D).

. Replace the blue tube protector (E) by sliding it over the clear titrant tubing.

The protector will sit in the tube lock fitfing.

(leaning the Burette

To clean the burette, follow these steps:

1.

If the burette is filled with fitrant, remove the aspiration tube from the titrant bottle and purge burette.
See Purging the Burette section for more information.

. Insert the aspiration tube into cleaning solution, deionized water or titrant solvent.
. Go through two cycles of filling and emptying the burette.

See Purging the Burette section for more information.

. During second cycle, remove the aspiration tube from the cleaning solution, deionized water or solvent and allow the air fo

replace the liquid in the burette. This will clean the aspiration tube.

If this simple cleaning procedure is not adequate, continue with these steps:

_

12.

Warning: Avoid contacting the fitrant with bare hands. Avoid spilling titrant. Clean 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.

13.
14.
15.
16.
17.

. (lean both the piston and the syringe with appropriate cleaning solution.

Remove the burette assembly from the pump.
Remove the dispensing and aspiration tubes.
(lean them separately or insert new ones.
Use the burette removal tool to remove the protective cap from the bottom of the burette assembly.
Remove the syringe from the burette assembly by unscrewing it with your fingers.
Extract the piston from the syringe.

Rinse with deionized water.
Remove the excess liquid.

Reinsert the piston into the syringe. \
Reinsert the syringe by screwing it in the valve with your fingers.

Reinsert the protective cap to the bottom of the burette assembly. Carefully position the cap into the burette. \
Slide the burette info the burette stand. Notice the position of the piston shaft to the pump couple.

Priming the burette three times with new titrant is recommended. @
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Burette Preparation (Titrant Filling)

Before starting a fitration, the burette must be properly filled with titrant in order to obtain an accurate and repeatable result.
To fill the burette:
1. If necessary, clean the burette and make sure it is empty.

4. Enter the number of times the burette needs to be rinsed.
Note: Multiple rinses (minimum three) are recommend to allow air bubbles to be evacuated.

-
_______ J

To avoid the presence of the air bubbles inside the burette, make sure to have a continuous liquid flow inside the burette.

Alittle ir just above the liquid level af 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 helps remove any residual air bubbles.

If air bubbles are sfill present:

1. Remove the aspiration tube from the titrant bottle.
2. Repeat burette preparation procedure.

3. Ifthis is not successful, clean the burette again.

2.10.2. PERIPHERALS
Warning: Connection or disconnection of POWER, PUMP ASSEMBLY, RS232 INTERFACE, or AUTOSAMPLER must only be done when

titrator and external devices are turned off.
Connecting an External PC Keyboard

This connection allows the use of an external keyboard with USB C connection in addition to the fitrator’s keypad. Connect to the
USB-C port labelled USB HOST.

< XS %@@% S
7 N\ @ Q @@%

S == S S NS RS
RIEEEERXNERSN S

‘
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The correspondence between the titrator’s keypad and the United States 101-type external keyboard is detailed below.

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 to right

Function key F-10

start
stop

Arrow key: Up /A
Arrow key: Down W/
Arrow key: Left <]
Arrow key: Right >
Page Up L
Page Down ggaen

Numeric keys: 010 9

Enter

enter

Alphanumeric keys

Allow alphanumeric entries
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Connecting to a Computer

The titrator can be connected to a computer using a USB cable.
H1900 PC application needs to be installed on the PC.

[ o | oaodn
odDPS00o odDP=000
mg Al mig |

[y 4 000 4
[ g o | S g

To connect the PC to the titrator:
1. Connect the cable to the USB-C port labelled USB COM on the rear panel of the titrator.
2. Connect the cable to the USB port on the PC.

UsB Link with PC

IThactive

Spesed 19E00

The HI900 PC application allows the transfer of methods and reports between the titrator and PC.
See 2.3.12. USB Link with PC section for more information.
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2.11. AUTOSAMPLER

2.11.1. START UP

Once the instrument is assembled and installed, follow the steps below to start the titrator and access the autosampler.
Use supplied power adapter fo connect the titrator to a power outlet.

Use HI1920-933 communication cable to connect the autosampler to the fitrator.
Press the power switch located on the back of the Autosampler fo turn it on.
Press the power switch located on the back of the titrator to turn it on.

Wait for the titrator initialization process to complete.

When prompted, press fo enter the autosampler interface.
The autosampler information screen will be displayed.
If the autosampler has not been detfected, an X will appear over the autosampler symbol located in the top right corner.

Note: The autosampler can be accessed at any time from the titrator’s main screen by pressing DEVICE.

HI 93Z Titrator

* IIHANNA

inskruments

Analog EHZ Pntentlumetrlc
Digital CH3 Digital
Digital CH4 Digital

Fres=s DEUICE to enter Adtosampler menuy

Fres=s HELF to wiew errors or
Fress EMNTER to continue ...

HI %7 Autosampler .:.‘:'D‘:'

Autosap

Serial Humber: z1153001
S5of tware UVersion: wi.o

Tray Type: 16 beakers
Status: Ready

Sequence Mame: Default Sequence

Flease press Enter ... [ &S]

Select
Sequence
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HI 227 Autosameler

ampler

Serial Humber:

Tray Type:

Status:

Sof tware Uersion:

21142001
wi. o
1 beakers

Hot Connected

Sequence Mame:

ODefault Sequence

Flease press Enter

Select
Sequence

The sample table screen will be displayed.

1224002 Dec 06,

Last Seq.:

TRAYOO45 .

Z0ES

Oefault Sameple Sequence

17089 How 320,

@

Z0ES

AutoSmp.
Setup

Z
3 ———
4 ———=
5 —_——
5 ———=
7 —_
g2 ———
q ————
10 ----
11 -——-
12 ———-
Add
Sanple
CAGtoSmb. B . 7’ .
Pressi*seup : f0 view the autosampler’s main screen.

12240017 Dec 06,

Method:
Analog CHL

# Hame

L) I AL

Z0ES

Oefault Sameple Sequence
O.1M Sodium Hyedroxide

Select

AutoSmp.
i Sequence

Options

Sequence
Optiaons

Sample
Table

AU
Commands
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2.11.2. AUXILIARY COMMANDS

®  Press icommancs: 10 access the auxiliary commands menu from the main screen.
The auxiliary commands menu allows electrode calibration, running the pumps, or moving the tray.

o Usethe <<|and | >> keys to select the measurement input fo be used for calibration.

wiat
o o
T

Auxiliary Commands

Select the option.

Use <Left> and <Right} arrows fto select
cCurrent measurement input.

Active Input Channel: Analog CHi
Manual FH ml) ISE
Comuznds | F5°F% | calibe. | Calibr. | Calibe.

2.11.2.1. Manual Commands

The manual commands screen is used to manually operate the autosampler dispenser, beaker position, auxiliary pumps, burette
and stirrers.

(]
Maruwal Commands B
Ol
Type:! 16 beakers
Fosition: Beaker 03
Beaker: Mot FPresent
Faosition: | Ue

Fump 1 Fump Fump 3 Fumpe 4
Fresent Frezent Fresent Frezent
L LEF L Ld
GaTo Hext Magnetic
Beaker Ezcape Beaker Burette Stirrer

Tray
To move the fray, use{ oo, |, { v i 0r the << and | >> arrow keys on the autosampler keypad.

(St d S LA Wy el J

Manual Commands A
]

Type

Type: 16 beakers
Foszition: Beaker 03
Eeaker: Mot Present

See 2.11.3.6. Tray Type section for more information.

Position
Beaker

Refers to the beaker located under the dispenser.
Indicates beaker's presence (present or not) under the dispenser.

Beaker detection can be disabled, if necessary.
See 2.11.3.7. Beaker Detection section for more information.

Is the tray size currently detected by the autosampler. The tray size can be manually selected, if necessary.
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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.

Fositian:

Stirrer

1Overh

. Use:M§S£Z§'°:or. teread 1o toggle befween the stirer fype.

* Press on the titrafor keypad to turn on the sfirrer.
* When active, use the << and | >> keys on the titrator keypad to change the stir speed.

Fosition: IO %

Auxiliary Pumps

To run an active pump, press and hold the corresponding number key on the autosampler keypad or titrator keypad (e.g. press
numeric key 1 for auxiliary pump 1, numeric key 2 for auxiliary pump 2).

NN NN NN NN NN

Fump 1 Fump Z Fump 3 Fump 4
Fresent Preszent Fresent Fresent
L1 L Ly L
GaTo Magnetic
Beaker Escaps Beaker Burette Stirrer

Burette

Highlight the desired opnon then press. Select

See 2.9.1. Burette section for more information.

Burette

Select a menu option.

Rlnse T1p
Manual Dispense
Furge Burette

The current pump iz: Pump 1
Current burette wolume is Z3 mL.

Choose

Selectk Fump

Escape

Ferist.1
Orn

Ferist.Z
Orn
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"""" a

2.11.2.2. pH Calibration
From the Auxiliary Commands screen, press | 2. o view pH calibration screen.

_______ J

See 2.6.3. pH Calibration section for more information.

pH Calibration .:.EDE.:.
Analoa CH4 H
6.904 ..
ATC il
25.0 °C 7,010 5.76

Calibrated Buffers

Hahha| Hanna Hanna Hanna Hanna

Lazt Calibration: 10:13 May 24, 2025

Fress <Clear Cal* to clear old calibr.

"L3iT | Escaee Edit BLfrer | Bottor®
2.11.2.3. Relative mV Calibration

Press: caior. 10 view mV calibration screen.

_______ J

See 2.7.3. Relative mV Calibration section for more information.

Felative mb @
Analog CH1

St the walue for the relative ml offset.

Absolute ml: F.1 ml

U erhead)
14001400 EFH
Felative mU: T ~)

Low limit: —199&.9 wml)
Hiakh limit: Z002.1 ml)
Oelete

ACCERE Ezcarpe Digit

2.11.2.4. ISE Calibration

Press: caier. : fo view ISE calibration screen.

_______ J

See 2.8.3. ISE Calibration section for more information.

I5E Calibration & zcn
Brnaloa CHi E-E =
9.99..
ISE: Siluver
ATC Wil
94 8 °C 1.00 0.0

Calibrated Standardsl

Las=t Calibration: 10240 Jul 03, Z0Z35

Fres==s <Accept> to update calibration.

i Mext Frevious
Accept Escape Edit Standard| Standard
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2.11.3. AUTOSAMPLER OPTIONS
The Autosampler Options screen gives access fo options that are not directly related to the autosampler sequences.

To access this screen, press { s | from the autosampler main screen.

0

Autosameler Options 0
fu

Select the menu option:

Sawve to USE

Festore from USE

Administration: Unlocked

Titrant 1 Uolume Alert: off

Titrant 1 Age Reminder: 0 daws

Titrant Z Uolume Alert: off

Tltrant 2 Age Reminder: 0 daws

Beaker Detect1nh

USE Link with PC 12 beakers
Setup Balance 16 beakers

Res tore Autosampler Setting 12 bEEkEPE

Select Escape

2.11.3.1. Save to USB

This option allows the user to save files from fitrator to a USB storage device.
Note: Autosampler report files contain the individual titration reports for all samples run on that tray.

(w]
List of Files an Titrator G %
o
Use <-+—F arrow keys to select file type
Z tray report files

TRAYOOOL1.REFT

Escape

Capy Capy Oelete Oelete
file Aall File A1l

From the autosampler options, the available file types are given here.
Standard method HIXXXXYY.MTD (e.g. HITOOTEN.MTD, HITOO4EN.MTD)
User-defined method ~ USERXXXX.MTD (e.g. USEROOQT.MTD)
Sequence SEQXXXX.MTD (e.g. SEQO001.MTD)
Autosampler report  TRAYXXXX_RPT (e.g. TRAYO0O1.RPT)

o Usethe << and [>> keys to select the file type.

The number of files and the file name on the titrator will be displayed.

o Usethe /" and Y/ keys to scroll through the list.

The option keys allow the following operations:

{ D= Deletes the highlighted file.

'béﬂié'

+ " Deletes all currently displayed files.

- -(fc;p-y- -

S ]Copies’rhe highlighted file from the titrator to a USB storage device.

o :COpIES(]” currentlyd|spluyedf||esfr0mThemrutortouUSB storage device.
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The status of the transfer (“Successful” or “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 storage device in the HI932 Folder, as follows:

Methods USB Drive:\HI932\Methods\*.mfd

Sequences  USB Drive:\HI932\Sequence\*.mtd
Reports USB Drive:\HI932\ASReport\*.rpt

2.11.3.2. Restore From USB

]
List of Files on USB B W
o
Use <-,-% arrow kewys to select file type
Z& tray report files

[lkayooos Rel .|
TRAYOOOD2,EFT
TRAYOO10.REFT
TRAYOOL11.RPT
TRAYOO1Z.REFT
TRAYOO1Z.REFT
TRAYOO14.RPT
TRAYOO13.REFT
TRAYOO1l6.RPT
TRAYOOLZ.EFT
TRAYOO13.REFT
TRAYOOL19.RPT
TRAYOOZD.REFT
TRAYOOEL.RFT

Copw Copy Delete Delete
file All File All

Escape

This screen allows the user to fransfer files from a USB storage device to the titrator. The file types that can be transferred are:
Standard Method HIXXXXYY.MTD (e.g. HITOOTEN.MTD, HITOO4EN.MTD)

User-defined Method ~ USERXXXX.MTD (e.g. USERO001.MTD)

Sequence SEQXXXX.MTD (e.g. SEQ000T.MTD)

Autosampler Report ~ TRAYXXXX.RPT (e.g. TRAYOOOT.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 titrator will be displayed.
Use the /A and v/ keys to scroll through the list.
The option keys allow the following operations:

---------

_________
""""""

_________
""""""

i Escape | Returns fo 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:\H1932\Sequence\".mtd
Reports  USB Drive:\HI932\ASReport\*.rpt
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2.11.3.3. Administration

A 4-digit numeric PIN can be set o prevent unauthorized changes from being made.
See 2.3.3. Administration section for more information.

Titrator Administration §D%

Titrator is LOCKED.

Enter FPIM:
Oelete
Accept Ezcape Diait

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

See 2.3.10. Total Volume Alert section for more information.

Titrant 1 Uaolume Alert .;?D':'.;-

Dol

Enter the amount of titrant available to
the titrationsreagent system from its
reserwvoir. The mbLs will decrease as the
titrantsreagent iz depleted.

I L

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

Oelete
Diait off

Escape

2.11.3.5. Titrant Age Reminder

A programmable reminder will appear when it is time to verify the titrant concentration or to change the titrant.
See 2.3.11. Titrant Age Reminder section for more information.

Titrant 1 Ase Feminder DDDDD
]

Enter the number of daws to pass since the
last Titr. Wol. updating or the last Start
pressing, whereaf ter the reminder appears.

I davs

The range is from 0 to 31 daws.

Oelete 0ff

Start Escape Diait
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2.11.3.6. Tray Type

Option: Auto Detect, 18 beakers, 16 beakers, 12 beakers
The autosampler trays have a built in RFID tag that transmits the tray type and serial number directly to the titrator. The tray type

can also be selected manually.

(]
Autosameler Options 5

Select the menu option:

Save to USE
Festore from USE
Administration:

Unlocked
Titrant 1 Uolume Alert: of f
Titrant 1 Age Reminder: 0 daws
Titrant & Uolume Alert: off
Titrant 2 Age Reminder: 0 daws

Beaker Detectlnn
USE Link with PC 18 beakers
Setup Balance 16 beakers
Festore Autosampler Setting||lE beakers

Select Ezcape

2.11.3.7. Beaker Detection
Option: Enabled or Disabled

The autosampler defects the presence of a beaker when it is under the dispenser. This prevents titrations from occurring when no

beaker is present.

WARNING: If this feature is disabled, the autosampler will titrate in any spot on the tray a sample has been entered. Please ensure all
beakers are comectly positioned before starting the sequence. Otherwise, serious injury could result.

(]
Autoszameler Options A
DDD

Select the menu option:

Save to USE
Festore from USE
Administration:

Unlocked
Titrant 1 Uolume Alert: Off
Titrant 1 Age Reminder: 0 daws
Titrant & Uolume Alert: off
Titrant £2 Age Reminder: 0 daws

Trau Tupe: AU Lo Detect

0SB Link with P

Setup Balance Disabled
Festore Autosampler Settings

m]

S5electk Ezcape
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2.11.3.8. USB Link with PC

In order to use this feature, the USB cable needs to connect titrator to the PC.
Make sure that the HI900 PC application is running on the PC. See 2.3.12. USB Link with PC section for more information.

USE Link with PC 9

Thactive

Speed 19Z00

2.11.3.9. Setting up the Analytical Balance

This screen allows the users fo connect an analytical balance for automatic acquisition of sample mass prior o titration or
standardization. See 2.3.13. Setup Balance Interface section for more information.

Setup Balance Interface 0

Select the balance to be activated.

Dizable
Balance

MHew ;
Escape Ealance Edit

2.11.3.10. Restore Autosampler Settings

This option resfores the manufacturer setfings for the autosampler interface only!
Note: This will delete all user-created sequences, tray reports, etc.

Confirmation of Feset

e Yol want to
o factory =

configur , all usepr

and reparts.

Rezet Escape
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2.11.4. AUTOSAMPLER SEQUENCES

All of the parameters required to complefe an analysis on the autosampler are grouped into a sequence.

A default sequence is provided. The default sequence is used as a starting point for creating user-defined sequences.

Up to 30 sequences can be created and stored on the fitrator,

User-defined sequences allow the user to customize reagent additions and rinsing cycles to suit specific applications. New sequences
are created in the select sequence screen.

Selecting a Sequence

I Select )

To select 0 SequeNce, Press isepance, oM the main screen.

[Srdvdy bbb 9

Alist of available sequences will be displayed.
In the Autosampler Sequence screen, the list of all available sequences is displayed.

Autosampler Sequences mi=el
Do
Select the sequence to be activated:
SEQODDZ  Default pH Sequence
SEQOOOZ Default ISE Sequence
Aelect SEJEE;EE Delete Dihﬁte
To select  sequence, highlight the sequence and press: seect 1.
The name of the selected sequence will be displayed on the main screen.
12:40:417 Dec 06, Z0E3S gn%
Oefault Sameple Sequence Lo
Method: O0.1M Sodium Hyedroxide
Analog CH

Sizelgl Result

|
3 —_————
4 —_————
5 —_————

6 —_—

AutoSmp. Select |Sequence AU Sample
Options | Sequence| Options [ Commands Table
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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 previously created sequence and follow these steps givem here.

[ gar-wtviuirinl a

1. Pressiseoent. ! from the main screen.

(S bty 9

2. Use the /~ and v/ keys fo highlight an existing sequence from the list.

r New 1

sequence. - A new sequence will be generated.

]
[Srdvdy heddbhts

3. Press

]
Autosampler Sequences A
o

Select the zequence fto be actiwvated:

SEQOO01 Oefault Sample S5equence
SEQOOOZ Oefault pH Sequence
SEQOO0Z Oefault IS5E Sequence
SE LD copy ot [etault Sample 5

Hew Oelete
felect Sequence Delete All
14247110 Sep 24, Z0Z3 e

copy of Oefault Sameple 5 'Ga0

Method: O0.1H Sodium Hydroxide
Analog CHL

Storage

L) I I g ]

AutoSmp. Select |Sequence AU Sample
Options | Sequence| Options [ Commands Table
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Deleting a Sequence

I “Seiect )

o To remove a SeQUENCE, PIESS isemmne | from the main screen.

[Srdvdy bttt 9

* Highlight the sequence to be deleted.

o Nex, press{ oete |

zelected sequence™

Are wou =sure woud want to delete the

capy of Default Sample 5

Oelete Ezcape

Sequence Types

The autosampler can run three sequence types:
e Sample analysis
* pH calibration
* |SE calibration

2.11.5. SAMPLE ANALYSIS SEQUENCE
2.11.5.1. View/Modify Sequence

[Pl .l
]

* To modify the sequence options, press :aiiens ; from the main screen.

]
| St ity J

Alist of all the parameters for the selected sequence will be displayed.
o Usethe /A and Y/ keys to highlight the option o be modified.

* Next, press: setect |,

]

View « Modify Sequence (s

Do

Id: SEQOOO4 Modified: 14:46 Sep 24, Z0ES

Select the option fto be modified.

Comments:

Sequence Tupe:
Stirrer Type:
Missing Beaker Behawvior: Stop

Sample Leweling!
Reagent Addition 1:
Feagent Addition Z:

Method Options:

Sample Analysis
Ouerhead

Aux Pump 1, 1 =sec
Di=abiled
Dizabled

Method: HIOOO1EW, O.1H Sodium Hydroxide

Dispenser Fosition: 140 mm
Faae Fage
Seleck E=zcape Op Donn

.
J
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Opt to save the modifications or to discard them.

Sauin-a Sequence @

Select a menu option.

"Ezcape'" - exit without zawvina sequence.

Select Ezcape

Sequence Name
Option: Up to 24 characters

Sequence MName @

Select the highlighted letter by usinsg

the arrow keys then press "Enter'.

S5elect the empty field for a space.

Press Accept to sawve the entered text.
MABCDEFIDGHTIJEL
MMHOPFPQAQRESTULUW=RY
Zabecdefahkhijgk 1
[ T = T ==~ - W S L W PR W
A A A A ACEEETIAN
oOd oW oo 0 0nR A & &S
Ec & & e i indaadd
O g 0 & 0¥ S _ o5 #

01 & 3456 7 89 8.,
I N S B A B
551t Analusi |
Oelete Cur=sar Cur=sar
Accept | Escape | | _pion Lefr Right

Revision Number
Option: Up to 3 characters

Fevision Mumber @

Select the highlighted letter by usinsg

the arrow keys then press "Enter'.

S5elect the empty field for a space.

Press Accept to sawve the entered text.
MABCDEFIDGHTIJEL
MHODPORSTUOLWUWEY
Zabecdefahkhijgk 1
[ T = T ==~ - W S L W PR W
A A A A ACEEETIAN
oOd oW oo 0 0nR A & &S
Ac & & & i in b & add
O g 0 & 0¥ S _ o5 #

01 & 3456 7 89 8.,
I N S B A B
[ . O |
Delete Cursor Cursor
Accept | Escare | citer | Left Right
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Comments
Option: Up to 20 characters

Comments @
Select the highlighted letter bw using
the arrow kews then press “"Enter'.
Select the empty field for a =zpace.
Fres= Accept to save the entersd text.
M AaBCDEFGHTIGJETL
MHOPOQRSTUUW-Y
Zabcdefahidijk1
m nopKF 35 & 0w Wy
zAAAAALCEEETITIN
[ S w A w A w A I AT A~ T T |
Ao & & & i inddadddd
O oad g 0o s o #
0123456789« , ,
G N S B A BRI
B e e e e
Oelete Cursor Cursor
Accept | Escare | | Chpep Left Right

Sequence Type
Option: Sample Analysis, pH Calibration, ISE Calibration

View « Modify Sequence @

Id: SEQOOO4 Modified: 14:46 Sep 24, EOZS
Select the option fto be modified.

Sequence Mame: copy of Default Sample 5
Rewvision Mumber: 1.0
Comments:

Sequence
Stirrer Type:
Missing Beaker Behawi
Sample Leweling!
Reagent Addition 1:
Feagent Addition Z:
Method: HIOOO1EW, O.1H Sodium Hydroxide
Method Options:

Dispenser Fosition: 140 mm

pH Calibration
ISE Calibration

Select Ezcape

Stirrer Type
Option: Overhead or Magnetic

View « Modify Sequence @

Id: SEQOOO4 Modified: 14:46 Sep 24, EOZS
Select the option fto be modified.

Sequence Mame: copy of Default Sample 5

Rewvision Mumber: 1.0
Comments:

Sequence Twpe:l Sample Analysis
] N 1] =1

Missing Beaker Behawvior:
Sample Leweling!

Reagent Addition 1:
Feagent Addition Z:
Method: HIOOO1EW, O.1H Sodium Hydroxid
Method Options:

Dispenser Fosition: 140 mm

Select Ezcape
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Missing Beaker Behavior

Option: Pause, Skip, Stop
Select type of behaviour when beaker detection is enabled and no beaker is detected.

]
View « Modify Sequence e
Do
Id: SEQOOO4 Modified: 14:46 Sep 24, Z0ES

Select the option fto be modified.

Sequence Mame: copy of Default Sample 5
Rewvision Mumber: 1.0
Comments:

Sequence Tupe: Sample Analysis
Stirrer Type: Ouerhead

Sample Lewel
Reagent Addition 1:

Feagent Addition Z:

Method: HIOOOL1EM, O.1H Sodium
Method Options:

Dispenser Fosition:

Select Ezcape

Pause  The autosampler will pause the sequence at 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.

Sample Leveling

Option: Disabled or Enabled

Volumetric samples that do not require high accuracy can be leveled to the correct volume rather than manually dispensed with
a pipette.

During sample leveling, excess sample is added to each beaker and then excess is being removed by the autosampler through the
aspiration tube. This allows samples to be quickly poured into each beaker by the user while the autosampler accurately removes
BXCESS.

Note: Sample leveling requires one peristaltic pump configured for aspiration using HI920-203 tubing set for aspiration.

Sample Leweling 5
i

Select the option to be modified.

Aux Pump Z
Aux Pump 3

Selectk Escape
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Leveling Pump
Select the peristaltic pump that is connected to the aspiration tube.

Sample Leweling =

Select the option to be modified.

Lewveling Pump Aux Pump 1
sueling [lme ;
Head Height 120 mm

Select Ezcape

Leveling Time

Option: 1 second to 300 seconds
Set the duration that the peristaltic pump will run for.

Leveling Time =

Enter the period of time for runninag
auxiliary pump.

I ==c

Low limit: 1 =zecond
High limit: 200 =seconds

Oelete
Accept | Escape Digit




2-118 PART 2. Instruction Manual / Autosampler

Dispenser Head Height

Option: 10 to 150 mm

The height for the dispenser head should be set to produce the sample 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 determine the volume of a particular height setting is to manually aspirate water from a pre-weighed beaker
and weigh the remaining water in the beaker.

Freset Head Heiaht i

fn) e

Fress <UP* or <{00WM: kews to position
the head to appropriate position. or

Use mnumeric kews to manually enter the
head position.

I i

The range iz from 10 to 150 mm.
press <AcCcept: to sawve the head position.

Accept Ezcape Fay Vi

Reagent Addition 1 and 2

Option: Disabled or Enabled
Reagents and/or deionized water can be automatically added to each sample using the reagent addition feature.

Note: Reagent addition requires separate peristaltic pumps for each reagent.
The pumps should be configured for dispensing, using HI920-208 tubing set for dispensing.
The HI922 can perform up to two reagent additions.

Reagent Pump

Select the peristaltic pump that is connected to the reagent container.

Feagent Addition 1 i

Select the option to be modified.

Selectk Escape
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Dispenser Position
Option: 10 to 150 mm

Feagent Additian 1 i
)

Select the option to be modified.

Dispensing Time: 1 =ec
Stirring Time: 0 =sec
Dispenser Waiting Position! Oawn
Wait Time: 0 =ec
Select Ezcape

Enter the position of the dispenser during reagent addition and stir time.

Dispensing Time
Option: 110 300 seconds

Preset Head Height oo

o=

Fres=s <UP* or <{0D0WM> kews to position
the head to appropriate position, or

Use numeric kews to manually enter the
head position.

[ 1=

The range is from 10 to 150 mm.
press tACCeEptr to save the head position.

fa) o

Ezcape Oelete Lo to

Digit Paszition

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

Note: This time should be determined experimentally. The flow rate is approximately 200 mlL per minute.

Oispensing Time 5

wiSl

)

]

Enter the period of time for running
auxiliary pump.

I ==c

Low limit: 1 =econd
High limit: 300 seconds

O=lete

Accept Ezcape Dicit
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Stirring Time
Option: 0 to 1800 seconds
Set the amount of desired time o stir the sample after adding Reagent Addition 1.

Stirring Time = 5

Flease enter the stirring time in seconds.

I ==

Low limitf: 0 zecond
High Llimit: 1800 seconds

Oelete
Accept | Escape Dicit

Dispenser Waiting Position

Option: Up or Down

The user can set the position of the dispenser during wait fime.

This is useful if it is undesirable for the electrode(s) to be immersed in the solution for extended periods of time.

Feagsent Addition 1 fu%

fa) e

Select the option to be modified.

FReagent Pump: AUz Pump 1

Dispenser Position: 130 mm

Dizpensing Time! 1 =sec

Stirring Time: 0 sec
"""" alting Faosltilan:

Select Escape

Wait Time

Option: 0 to 1800 seconds
Set the reaction time.
This is the amount of time, after the sfirring is completed, that the autosampler will wait before performing any other actions.

]
Lait Time o
0ad

Flease enter the wait time in seconds.

I ==

Low limit®: 0 second
High limit: 1800 seconds

Delete
Accept | Escape Diait
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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 .:.DDD

Select the option to be modified.

FEeagent Pump:
Dispenser Position:
Dispensing Time:
Stirring Time:

b

ai
:

t Time:
L1oh

Aux Pump 1
130 mm

Dispenser Waiting Pos

1=
Seco

Selectk Ezcape

Analysis Method

The below listed types of methods can be run on the autosampler.

Non-linked methods

Sample titration, single endpoint (fixed or equivalence point)

Sample titration, multiple equivalence point
Direct reading

Titrant standardization

Back fitration

Linked methods

Sample titration, single endpoint (fixed or equivalence point), linked to:
Sample titration, single endpoint (fixed or equivalence point)

Sample titration, multiple equivalence point
Direct reading

Sample titration, multiple equivalence point, linked to:

Sample titration, single endpoint (fixed or equivalence point)

Sample titration, multiple equivalence point
Direct reading
Direct reading, linked to:

Sample fitration, single endpoint (fixed or equivalence point)

Sample titration, multiple equivalence point
Direct reading
Back fitration
Back titration, linked to:
Direct reading



2-122 PART 2. Instruction Manual / Autosampler

Analwsis Methods

Select the method to be actiuvated.

HIOOO1EHM 0.4H Sodium Hydroxide |i|
HIOOOZEM 0.1M Hydrochloric Acid
HIOOOZEM 0.1M Sodium Thiosulfate
HIOO1OEH 0O.1M FAS

HIOZOOEH 0.0zM S5ilwer Hitrate
HI10O04EH Alkalinity of Water
HI10O03EH Acidity of Water
HI100FEH Chloride in Water
HI100ZEHN MHeutralization we~ HZS504
HI10O0%EH Meutralization we HaOH
HI1011EH Troubleshooting 1
HI101ZEH Troubleshooting £
HI1014EH Concentration of H3IFPO4
SERDDL ree Hcldl bty

Hew Fage Fage
RRIZRE | pethod | DRl9tE e Down

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.

See 2.4.5. Method Options section for more information.

View Modify Method

Id: USEROO0O01 Modified: 15:36 Sep E7, ZOES
Select the option to be modified.
Method Rewvisian: 1.0
Analwsisz Twpe: Standard Titration
Titrant pump: Fump 1
Reagent Addition 1: ODizabled
REeagent Addition Z: Disabled
Ooszing Twpe! Owrnamic
End Point Mode: Fixed 2.300 pH
Fre-Titration Wolume: 0.000 mb
Fre-Titration Stir Time: 0 =sec
Stirring Speed: 1400 RPH
Measurement Mode: Signal Stability
Electrode Twpe: FH
Blank Option: Ho Blank

Faae Fage
Seleck | E=zcape | Op | Donn

Dispenser Position

Option: 10 to 150 mm

User can select the height for the dispenser head to be positioned at during fitration.
The default option is 140 mm.

Freset Head Height

Fres=s <UP* or {00WHM*> kews to positiaon
the head to appropriate position. or

Use numeric kews to manually enter the
head position.

[ 140 B

The range is from 10 to 150 mm.
press LACCceEptr to sawve the head position.

Oelete Lo to
Accept Ezcape Diait Paszitian
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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 fo fall off of the
electrodes or sfirrer before moving to another sample or rinse beaker.

Head Ug lLlait Time fn%

Flease enter the wait time in seconds.

I -cc

Low limit: 1 =econd
High limit: 30 seconds

Oelete
Accept | Escape Diait

Sample Aspiration

Option: Disabled, Aspirate Only, Aspirate / Spray Rinse

Reacted samples may be aspirated into a waste container after each fitration.

Note: Sample aspiration requires one peristaltic pump to be configured for aspiration, using HI920-203 Tubing Set for Aspiration.

Azpirate Sample o
i

Select the option to be modified.

sabled
Aspirate Only
AspiratesSpraw Rinse

Select Ezcape

Aspirate Only  The existing waste from the sample beaker will be removed according to the parameters defined in this men.
Aspirate / Spray  Reserved for future
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Aspiration Pump
Option: Disabled, Auxiliary Pump 1, Auxiliary Pump 2, Auxiliary Pump 3
Select the peristaltic pump that is connected to the aspiration tube.

Azpirate Sample 5
i

Select the option to be modified.

Aspirate Only

Head Height:

Uisabled |
Aux Pump 1
Aux Pump Z
Aux Pump 32

Selectk Escape

Aspiration Time
Option: 110 300 seconds
Set the duration that the peristaltic pump will run.

Aspiration Time

Enter the period of time for running
auxiliary pump.

I ==c

Low limit: 1 =second
High limit: 300 seconds

Oelete

Ezcape Diait

Dispenser Head Height

Option: 10 to 150 mm

Set the height for the dispenser head.

The aspiration tube should be positioned such that it reaches the bottom of the sample beaker when the dispenser head is positioned
in the range of 10 to 150 mm.

Freset Head Heiaht i

fn) e

Fress <UP* or {00WM: kews to position
the head to appropriate position. or

Use numeric kewys fto manually enter the
head position.

[ 140

The range iz from 10 to 150 mm.
press <AcCcept: to sawve the head position.

Oelete Gao tao

Bscare | gy Fosition
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Rinse

Option: Disabled, Dip Rinse, Spray Rinse

The autosampler can perform a dip rinse function after each analysis.

Up to three dip rinses can be performed in o dedicated rinse beaker dip-rinse function.

Finse 1 fu]
i

Select the option to be modified.

Select Ezcape

Dip Rinse  Dip rinse option can be used after each analysis to clean the electrodes and stirrer of contaminants, using dedicated
rinsing beakers.

Spray Rinse  Reserved for future

Rinse Beaker

Select the tray position for the dedicated rinse beaker.

Finse 1 S

Select the option to be modified.

d1NEE
Finse Time:
Dizpenszer Positiaon:
Head Up Wait Time!
Stirrer:

Beaker 4

Select Ezcape
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Rinse Time
Option: 1 to 300 seconds

Firnze Time 5

Enter the period of time wou would like
to remain in the rinse beaker.

TN ==

Low limitf: 1 zecond
High 1imit: 200 seconds

Accept | Escape | QR1ZTE
Dispenser Position
Option: 10 to 150 mm
Set the height for the dispenser head during rinsing.
Frezet Head Height %D}

Fres=s <UP* or {00WHM*> kews to positiaon
the head to appropriate position. or

Use numeric kews to manually enter the
head position.

[ 140 B

The range is from 10 to 150 mm.
press <Acceptr> to save the head position.

Oelete Lo to
Accept Escape Diait Paszitian

Head Up Wait Time

Option: 110 300 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 or stirrer before moving to another sample or rinse beaker.

Head Uge lWait Time %D%

Pleaze enter the stirring time in zeconds.

I ==

Low limit: 1 =s=econd
High limit: 2300 seconds

Delete
Accept | Escape Diait
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Stirrer
Option: Enabled or Disabled

Select if the stirrer will run during rinsing.

Beaker Height
Option: 30 to 120 mm

Finse 1

Select the option to be modified.

Finse Optiaon: Oip Rinse
Finse Beaker: Beaker 1
Finse Time: 10 =sec
Oispenser Fosition: 140 mm

Head Up Wait Time: 1 =sec

fabl e

Oizabled
Enabled

Select Ezscape

Set the height of the beaker being used on the autosampler.

Beaker Height el

Enter the beaker height in mm.

I N i

Low limit: 30 mm
High limit: 120 wmm

O=lste
Ezscape Diait

Position when Finished

Option: Home, Sample, Storage

Diew « Modify Sequence A

Id: SEQOOOZ Modified: 11:428 Jul 24, EOZS
Select the option fto be modified.

Feagent Addition Z: Dizabled
Method: USEROOOZ, Free Acidity
Linked To: USEROOO4, Direct pH reading
Method Options:

Dizpenser Position! 140 wmm
Head Up Wait Time: 1 =sec
Aspirate Sample!
Rinse 1:

Finse Z:
Rinse 3:
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Home  The dispenser head will be in the up positioned above beaker one.
Sample  The dispenser head will remain down in the last sumple that was analyzed / fitrated.
Storage The dispenser head will be down in a preset beaker containing storage solution.

Storage Beaker (position when finished, storage only)

User can select the beaker to be placed in storage at the end of a sequence analysis. After the sequence has been completed, the
autosampler will automatically move the beaker to storage and lower the dispenser head.

]
View ~ Modify Sequence e
Do
Id: SEQOOOZ Modified: 11:530 Jul 24, Z0ES

Select the option fto be modified.

Method: USEROOOZ, Free Acidity
Linked To: USEROOO4 , Direct pH reading
Method Options:

Dispenser FPosition: 140 mm
Head Up Wait Time: 1 =sec
Aspirate Sample!

Rinse 1: Beaker 1
Rinse Z: Beaker Z
Finse 3:

Beaker Height:

Select Ezcape

2.11.5.2. Sample Table

All sample information is entered into the sample table according to the tray position. The sample 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 beaker number, with rinse / storage beaker positions reserved.
To add a sample to the sample table follow the steps detailed below.

e Usethe /~\ and Y/ keys to highlight an empty beaker position.

AT : ~ :
* Use: sampe : fo opens the sample dialog box. Edif the sample name and size.
14:53:02 Jun E5, Z0OZ3 culSla]
] g
Salt Analwsis 050
Last Seq.: TRAYOODZ33Z, 19:38 Jun EZ2, Z0OZ5
# Hame
1 Rinsel
Z Rinsez
k]
4
Sample Hame:
g Sample Size:
8 —_——
9 _————
10 ----
R ———
17 ----
Delete Edit
Accept Escape Diait Hame Balance

[ ]
[ e
w
D
==
m
®»
Q
o)
°
@
(S
—
o
-
<D
—
[ )
=
=
—+
o
—t+
=
<D
w
[a]
=
(3]
—+
ja]
=
@

Delete

=1 to modify the sample size.

“ame_: 10 modify the sample name.

[ ] [ ]
=
wv (%)
> D
==
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Several features have been added to to speed up sumple entry, depending on your peripheral connections and analysis method.
With an empty table position highlighted, below detailed features are available.

Name entry If o non-numeric character is entered using an external keyboard, the sample name will be updated.

Size entry If a numeric character is entered on the keypad or external keyboard, the sample size will be
updated. The sample name will be auto-incremented.

Barcode reader Scanning a barcode automatically enters the barcode into the sample name field.

Fixed sample size The sample dialog box is omitted if the sample size entry is set o Fixed. Any character entered

from the keypad or external keyboard will go directly to the Edit Name screen.
Autofill (Fixed sample size)  All empty sample table positions are filled automatically . The sample name will be auto-
incremented.

2.11.5.3. Running Sample Analysis Sequence

The sequence can be starfed by pressing the key.

The autosampler will process each sample according to the setfings 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.

14:16:05 Jan 21, Z0EZ5 =]
Oefault Sameple Sequence Lo

Method: Acidity of Water U erhead]
Analog CHL 14001400 EPH

g, 072 marL

ATC Fump 1 Selected

H
25.0 °I: Endpt.Uu:ul.: 0. S00mL E_PBBE

#

1 I

5 SampleZG?

4 —_————

5 —_—

6 —_————
Uiew Sample Stop
Curwve Table Suspend Analysis

If the selected titration method is linked, the linked method will be displayed below the sample when it is in progress.

14125156 Jan 1, Z0Z5 i

T

Oefault Sample Sequence ]
Method: Acidity of Water
LinkedTo: pH Direct readinag

Analoa CHL ? D?4 &H

#
1 Storage
z SampleZBS 58.034
é SampleZB4 f.-}H
4 SamplezZ85 -
3 SampleZi5
%inﬂtf Suspend

Use the /~\ and Y/ keys to scroll the sample table.

o Use{ dew ito view the graph of the current fifration.

Use{ S?;;T’;e +1o view or modify the somple fable entries. Sample can be added to the sample table while the autosampler is running.

[ ]
[
[
CD
f/J
c
@
°
@
=1
o
—
o
=]
(e}
[
173
(3=}
—
=
(3=}
o
[
=
=
(1=}
=
-
=
=
=
o
=
o
:

Use! Ansa‘f;i.s 110 end the current fitration |mmedmtely and proceed fo the next sample.
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2.11.5.4. Results

Press{ e | o view GLP Data or the |resuits| key for more information.

14:30:52 Jan 21, 2025 @
Oefault Sameple Sequence

Last Seq.: TREAYOOD1Z, 14:28 Jan 21, EZ0ES

#
i Storage
z
5
6 —_—
7 —_—
8 -
9 —_—
10 -———-
11 -———=
12 -———=
Uiew Auto Rezet AutoSmp.
REesult Filil Table Setup
Analwsi=s Reports
Sequence Hame: Default Sample Sequence
Tray ID0O: TEAYOO13

Oate & Time! 14128 Jan 21, EZ0Z5

mple

Z SampleZ9l A.083 pH_113201
I 3 =R pH_11320%F
FH
Uiew Oelete
Escare | pepars Report

2.11.6. pH CALIBRATION
2.11.6.1. View / Modify Sequence
* To modify the sequence options, press {ouenc™: from the main screen.

]
(St iyl J

Alist of all the parameters for the selected sequence will be displayed.
e Usethe /~\ and Y/ keys to highlight the option o be modifed.

o Nex, press{ select 1.

)
View ~ Modify Sequence 5
n)
Id: SEQO0OODZ Modified: 18:41 Dec 0&, Z0ZS
Select the option to be modified.
Revision Hﬁmber: 1.6
Comments:
Sequence Tupe: pH Calibration
Measurement Inputi Arnalog CH1
Stirrer Type: Overhead
Miz=z=ina Beaker Behaviaor: Stop
pH Setup:
Edit Sample Table:
Dispenser Position! 140 wmm
Head Up Wait Time: 1 sec
Aspirate Sample! Disabiled
Faae FPage
Select Escape Up Down
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You can choose to save the modifications or to discard them.

Sequence Name
Option: Up fo 24 characters

Revision Number
Option: Up fo 3 characters

Sauin-a Sequence @

Select a menu option.

"Ezcape'" - exit without zawvina sequence.

Select Ezcape

SECIUEI"IEE HEIITIE @

Select the highlighted letter by usinsg
the arrow keys then press "Enter'.
S5elect the empty field for a space.
Press Accept to sawve the entered text.

MABCDEFIDGHTIJEL
MMHOPFPQAQRESTULUW=RY
Zabecdefahkhijgk 1
[ T = T ==~ - W S L W PR W
A A A A ACEEETIAN
oOd oW oo 0 0nR A & &S
Ac & & & i in b & add
O g 0 & 0¥ S _ o5 #
01 & 3456 7 89 8.,
I N S B A B
£ .alibrationg |
Oelete Cur=sar Cur=sar
Accept | Escape | | _pion Lefr Right

Feuvision Mumber @

Select the highlighted letter by usinsg
the arrow keys then press "Enter'.
S5elect the empty field for a space.
Press Accept to sawve the entered text.

MABCDEFIDGHTIJEL
MMHOPFPQAQRESTULUW=RY
Zabecdefahkhijgk 1
[ T = T ==~ - W S L W PR W
A A A A ACEEETIAN
oOd oW oo 0 0nR A & &S
Ac & & & i in b & add
O g 0 & 0¥ S _ o5 #
01 & 3456 7 89 8.,
I N S B A B
[ . O |
Oelete Cur=sar Cur=sar
Accept | Escape | | _pion Lefr Right
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Comments
Option: Up to 20 characters

Comments 9

Select the highlishted letter by using
the arrow kews then press "Enter'.
Select the empty field for a space.
Fres=s Accept to save the entered text.

MABCDEFGHTIGJEL
MMHOPORSTUWWRY
Zabcdefahiijk1
m N opE K3 &0y WK Y
zZ AAAAALCEEETTINR
[ A A w A T U S E A T |
A - & & & iind &b d b
O odd & 0o N _F o #
013456 7289w, ,
C R U B B IR AT

Oelete Cursar Cursor

Rocept | Escape | [oiion Left Right

Sequence Type
Option: Sample Analysis, pH Calibration, ISE Calibration

View « Modify Sequence o

Id: SEQO00OZ Modified: 18:41 Dec 0&, Z0ZS
Select the option to be modified.

Sequence Mame: Default pH Sequence
Revision Mumber: 1.0
Comments:

Measurement Inputi
Stirrer Type:
Miz=ina Beaker Behawi

Sample Analysis
cH Calibration
ISE Calibration

pH Setup:

Edit Sample Table:

Dispenser Position! 140 wmm

Head Up Wait Time: 1 sec

Aspirate Sample! Disabiled
Select Escape

Measurement Input
Option: Analog CH1, Analog CH2, Digital CH3, or Digital CH4

View « Modify Sequence

Id: SEQOOOZ Modified: 18:41 Dec 0&, Z0Z5
Select the option to be modified.

Sequence Hame: Default pH Sequence
Fevision Mumber: 1.0
Comments!
Sequence Twpe:
leasurement lhnputs
Stirrer Type!
Missing Beaker EBehavior: | EHENEE
FH Setup: Analog
Edit Sample Table: Digital CH2
Dispenser Position! Oigital CH4
Head Up Wait Time:
Aspirate Sample!

pH Calibration
Ahalog LCH

Select Ezcape
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Stirrer Type

Option: Overhead or Magnetic

Missing Beaker Behavior
Option: Pause, Stop

View ~ Modify Sequence @

Id: SEQO00OZ Modified: 18:41 Dec 0&, Z0ZS
Select the option to be modified.

Sequence Mame: Default pH Sequence
Revision Mumber: 1.0
Comments:
Sequence Tupe:
Measurement Inputi FAnal
Stirrer Tupel

Miz=z=ina Beaker Behaviar:
pH Setup:

Edit Sample Table:
Dispenser Position!

pH Calibration
CHi

Head Up Wait Time: 1 sec
Aspirate Sample! Disabiled
Select | Escape | |

Select type of behaviour when beaker detection is enabled and no beaker is defected.

Pause  The autosampler will pause the sequence at the current beaker and wait for the user before continuing the analysis.

View ~ Modify Sequence @

Id: SEQO00OZ Modified: 18:41 Dec 0&, Z0ZS
Select the option to be modified.

Sequence Mame: Default pH Sequence
Revision Mumber: 1.0
Comments:

Sequence Tupe: pH Calibration
Measurement Inputi Analog CH1
Stirrer Type: Overhead

=] 1= B L0 W=

pH Setup:

Edit Sample Table:
Dispenser Position!
Head Up Wait Time:
Aspirate Sample! Disabiled

Select Ezcape

Stop All operations will stop and the analysis will be stopped.
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pH Setup

This option allows the user to select pH Setup menu.
See 2.6.2. pH Setup section for more information.

Id: SEQOOOZ

View « Modify Sequence

Modified:
Select the option to be modified.

]
oo
(ul )

12:41 Dec 06, EOES

Sequence Mame:
Revision Mumber:
Comments:
Sequence Tupe:

bDefault pH Sequence

pH Calibration

Measurement Inputi Analog CH1

Stirrer Type: Ouverhead

Miz=z=ina Beaker Behawviar: Stop

pH Setup:

Edit Sample Table:

Dizpenser Positiond 140 wmm

Head Up Wait Time: 1 =sec

Aspirate Sample! Dizabled

Faae Fage
Select Ezcape Up Down
FH Setup

Select a menu option.

TS
First Cal Point:

Edit Buffer Group

Clear Calibration
rH GLFP Data
Logoing Interwal:

rH Resolution:
Stirrer Confiaura

ntrw Twpel
Edit Custom Buffers

Calibration Reminder:
Set Reminder Feriod:

Stability Criteria:

tion:

Faoint

Oizabled
Diszabled

Dizabled
Medium
B BEE

Alwaws Stirring

Edit Sample Table

This option allows to add, remove and edit the calibration beakers in the tray.

Storage
Rinsell.679
pHOl.&679Hanna
Rinse04.010
pHO4 . 010Hanna
Finsei0. 010
pH1i0.010Hanna
Finse0?.010
cHO . O10Hanna

1
E
2
4
5
&
7
2

Edit Samele Table

Ezcape
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Note: Up to five calibration beakers can be added. Highlighted beakers have already been added to the calibration sequence.

Dispenser Position
Option: 10 to 150 mm

Edit Buffer

Available Buffers

Hanna |Hanna Hanna| Hanna Hanna
Hahha |Hahha Hahha|

R e I -

User can select the height for the dispenser head to be positioned at during fitration.

The default option is 140 mm.

Head Up Wait Time
Option: 110 30 seconds

Preset Head Height L=l
i

Fres=s <UP* or <0D0WM:> kews to position
the head to appropriate position, or

Use numeric kews to manually =nter the
head position.

[ 140

The range is from 10 to 150 mm.
press {Acceptr to save the head position.

Oelete Go to
Accepkt Escare Dioit Fozition

User can set the time for the autosampler to wait, with the dispenser head in the up position to catch any residual droplets, before
moving on to the next sample or rinse beaker.

Head Ug lLlait Time %D%

Flease enter the wait time in seconds.

I ==c

Low limit: 1 second
High limit: 30 seconds

Oelete
Accept | Escape Diait
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Sample Aspiration

Option: Disabled, Aspirate Only, Aspirate / Spray Rinse
Reacted sumples may be aspirated into o waste container after each titration.

Note: Sample aspiration requires one peristaltic pump to be configured for aspiration, using HI920-203 Tubing Set for Aspiration.

Select the aspiration mode.
Aspirate Only
Aspirate / Spray rinse

Aspiration Pump

The existing waste from the sample beaker will be removed according to the parameters defined in this menu.
Reserved for future

Azpirate Samele 5
i

Select the option to be modified.

=abler
Azpirate Only
AspiratesSpraw FEinse

=

Select Escape

Option: Disabled, Auxiliary Pump 1, Auxiliary Pump 2, Auxiliary Pump 3
Select the peristaltic pump that is connected to the aspiration tube.

Azpirate Samele 5
i

Select the option to be modified.

Aspirate Only

Head Height:

Aux Pump 1
Aux Pump Z
Aux Pump 32

Select Ezcape
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Aspiration Time

Option: 1 to 300 seconds
Set the duration that the peristaltic pump will run.

]
Aspiration Time (s

Enter the period of time for running
auxiliary pump.

I ==c

Low limit: 1 =second
High limit: 300 seconds

Oelete
ACCERE Ezcarpe Digit

Dispenser Head Height

Option: 10 to 150 mm
Set the height for the dispenser head.
The aspiration tube should be positioned such that it it reaches the bottom of the sumple beaker when the dispenser head is

positioned in the range of 10 to 150 mm.

Freset Head Height Rt

FPress <UP» or <D0WM: kews to position
the head to appropriate position, or

Use numeric kews to manually enter the
head position.

[ 140

The range iz from 10 to 150 mm.
press {ACcCepti to save the head position.

O=lete Gao to
ACCERE Ezcape Digit Pasition
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Rinse

The autosampler can perform a dip rinse function after each analysis.
Up to three dip rinses can be performed in o dedicated rinse beaker dip-rinse function.

FRinse 1 oo

Select the option to be modified.

Select Escape

Dip rinse Dip rinse option can be used after each analysis to clean the electrodes and stirrer of contaminants, using
dedicated rinsing beakers.
Spray Rinse Reserved for future

Rinse Beaker
Select the tray position for the dedicated rinse beaker.

L
Finse 1 -:? D-:u

Select the option to be modified.

Finse Option:

tlnse Eeaker:

Rinse Time:
ODispenser Position:
Head Up Wait Time:
Stirrer:

Selectk Escape

Note: If the selected beaker is already in use for buffer, standard or calibration rinse, it will be removed from the sample table.
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Rinse Time
Option: 1 to 300 seconds

Finze Time =

Enter the period of time wou would like
ta remain in the rinse beaker.

I ==c

Low limit: 1 =zecond
High 1imit: 200 zeconds

Accept | Escape | QRLE%E
Dispenser Position
Option: 10 to 150 mm
Set the height for the dispenser head during rinsing.
Freset Head Height oty

Presz=s <UP> or <DOWN> kevs to position
the head to appropriate position, or

Use numeric kews to manually enter the
head position.

140 i

The range is from 10 to 150 mm.
press {AcCcCept: to save the head position.

O=lete Go to
ACCER: Ezcape Digit Pasition

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 or stirrer before moving fo another sample or rinse beaker.

Head Ug llait Time .;.DDD.;.

Flease enter the stirring time in seconds.

I ==c

Low limit: 1 =econd
High limit: 200 seconds

Oelete
Accept | Ezcare Digit
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Stirrer

Option: Enabled or Disabled
Select if the stirrer will run during rinsing.

(u]
FRinse 1 T

Select the option to be modified.

Rinse Option: ODip Rinse
Finse Beaker: Beaker 1
Finse Time: 10 =sec
ODizpenser Position! 140 wmm
Head Up Wait Time: 1 sec
Stirrer! nable:s

Dizabled
Enabled

Select Escape

Calibration Rinse

The user can select to enable the rinse option during pH calibrations.

(]
Calibration Rinse B
u ]
Select the option to be modified.
Oiszpenser Position: 140 mm
Head Up Wait Time! 1 =ec
Stirrer: Enabled
Seleck E=zcape
Rinse Option
Option: Enabed or Disabled
(]
Calibration Rinse B
u ]

Select the option to be modified.

Dispenser Position: Dizabled
Head Up Wait Time:
Stirrer:

Select Ezcape
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Rinse Time
Option: 1 to 300 seconds

Finse Time

50
fa) o

Enter the period of time wou would like
ta remain in the rinse beaker.

I ==c

Low limit: 1 =zecond
High limit: 200 seconds

Accept | Escape | QRlE%E
Dispenser Position
Option: 10 to 150 mm
Set the height for the dispenser head during rinsing.
Freset Head Height oty

Presz=s <UP> or <DOWN> kevs to position
the head to appropriate position, or

Use numeric kews to manually enter the
head position.

140 i

The range is from 10 to 150 mm.
press {AcCcCept: to save the head position.

O=lete Go to
ACCER: Ezcape Digit Pasition

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 fo fall off of the
electrodes or stirrer before moving fo another sample or rinse beaker.

Head Ug lLlait Time %D%

Flease enter the stirring time in seconds.

I -=c

Low limit: 1 =second
High limit: 300 seconds

Oelete
ACCERE Ezcape Digit
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Stirrer
Option: Enabled or Disabled

Select if the stirrer will run during rinsing.

Finze 1 A
i

Select the option to be modified.

Rinse Option: Dip Rinse
Finse Beaker: Beaker 1

Rinse Time: 10 =sec
Dispenser Position: 140 mm
Head Up Wait Time: 1 =sec
Stirrer nable

Dizabled
Ernabled

Select Escape

Clear Calibration at Start
Option: Prompt, Yes, No

Prompt  Prompts the user fo clear the calibration when the sequence starts

Yes Always clear the old calibration
No The new calibration data will be merged with the old data
View « Modify Sequence mi=el
Do
Id: SEQOOOZ Modified: 16:31 How 23, Z0ES
Select the option to be modified.
Stirrer Type: Overhead
Mis=zina Beaker Behawiar: Stop

PH Setup:
Edit Sample Table:
Dizpenser Position!
Head Up Wait Time:
Aspirate Sample!
Rinse 1:

Finse Z:

Rinse 3:
Calibration Rinse:

Select Ezcape

Minimum Calibration Stability Time

Option: 1to0 600 seconds

Min. Cal Stability Time %D%

Flease enter the minimum calibration
stability time in seconds.

I ==

Low limit: 1 =second
High limit: 600 seconds

Oelete

Ezcape Diait
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Beaker Height
Option: 30 to 120 mm
Set the height of the beaker being used on the autosampler.

Beaker Height

Enter the beaker height in mm.

I I

Low limit: 20 mm
High 1imit: 120 mm

Delete

Ezcape Dicit

Position when Finished
Option: Home, Buffer, Storage

Home
Buffer

The dispenser head will be in the up positioned above beaker one.

The dispenser head will remain down in the last buffer that was analyzed / fitrated.
Storage  The dispenser head will be down in a preset beaker containing storage solution.

Select the option fto be modified.

View « Modify Sequence

@

Id: SEQOOOZ Modified: 16:31 Mow E3, Z0Z5

Edit Sample Table:

Clear Cal at Start!

Min. Cal Stability Time:

EBeaker Height:
2 tinilshed:

Dizpenser Position! 140 wmm
Head Up Wait Time: 1 =ec
Aspirate Sample! Disabled
Rinse 1: Dizabled
FRinse Z: Dizabled
Rinse 3: d
Calibration Rinse: Hame

Storage Beaker (Position when finished, storage only)
After the sequence has been completed, the autosampler will move to this position automatically and lower the dispenser head.

View « Modify Sequence

@

Clear Cal at Starti

Id: SEQOOOZ Modified: 16:31 Mow 25, EOZS

Select the option fto be modified.
Dispenser Position: 140 mm
Head Up Wait Time: 1 =sec
Aspirate Sample! Dizabled
Finse 1: Disabled
Rinse Z: Dizabled
FRinse 3: d
Calibration Rinse: Dizabled

Min. Cal Stability Time: Beaker Z
Beaker Height: Beaker 3

Select Ezcape
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2.11.6.2. Running pH Calibration Sequence

Press the @ key to start the sequence.

Note: If the Calibration Rinse option is enabled, the beaker used for rinsing are positioned before beaker used for buffer calibration.

Storage
Zlhseld. Ll
pHO4 . 010Hanna
Rinse0?. 010

pHO? . 010Hanna
Finsei0. 010

pH1i0.010Hanna

Edit Samele Table

@

e
(Y =Rr L RE YT WY - J8

1z

Ezcape

15202146 Oct 06,

Z0ES
Oefault eH Sequence

@

Finse0?.010
pHO? . 010Hanna
REinseld.0dl0

The autosampler will process each calibration point according to the settings in sequence options. While the autosampler is running,
the top part of the screen shows the calibration information, and the bottom part of the screen shows a portion of the sample table.

The sample in progress is marked with symbol in the sample table.
e Usethe /2 and Y/ keys to scroll the sample table.

* Press o stop the calibration.

152322018 0ct 06, ZOZS

pHO4.010Hannha
Finse0?.010
pHO? . 010Hanna
REinseld.0dl0

Oefault eH Sequence

Resume
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1523220 EF7 Oct 06, ZOZS

Finse0?.010
pHO? . 010Hanna
REinseld.0dl0

éHD;:ﬁiaHaHna ﬁﬁs. étnpped

Oefault eH Sequence @

| Su5pend|

At the end of the sequence "Sequence Completed" will be displayed.
The "Result" column will display the status for each beaker.

15:12:26 Oct 06, ZOZS TRﬁH"DDZﬂi@
Oefault eH Sequence
#
i Storage
z Finse04.010 FRinsed
3 pHO4 . 010Hanna Calibrated
4 Rinsel?. 010 Rinzed
5 pHO? . 010Hanna Calibrated
& Finseli0.010 Rinsed
5 Lalibrates
8 -
g —_—
10 -
11 ————
1z -—--
Uiew Clear AutoSmp.
GLE Fesults Setup

Note: If errors will appear during calibration the sequence will stop.

2.11.6.3. Results

Press{ e ito view pH GLP Data or the key for more information.

Analog 2

Laszt Calibration:
Offset: 0.5 ml

J.010gH (Hannal -—-0.1ml)

4.010pH [(Hannal 177.3mU
15:09: 25 0ct 06, ZO0OZ5

geH GLF Data

15:1Z 0Oct 06, Z0ES
Average Slope: 100.1x

Z3.0°C M

E5.0°C M

15:10:40 Oct 06, ZO0ES

10.010pH (Hannal -177.%mY 23.07C ul
153212:03 0ct 06, ZOZS
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2.11.7. ISE CALIBRATION

Feuiew Fesult @

el TEAYO033. RFPT

Zz Rinseod4.0d10 Rinsed 15:09:1 22
3 pHO4.010Hannha Calibrated 15:09: 25
4 Rinzel?.010 Rinzed 132100 ES
5 pHO?.010Hanna Calibrated 1540040
& Rinseild.0lo Rinsed 15:12:01
7 pH1i0.010Harnna Calibrated 15:12:05

GLP Data
Laszt Calibration: 15:1Z2 Oct 0&, EOZS
Offzet: 0.3 mW
Average Slope:l 100,41+
4.010pH (Hannal 177 3wl £5.0°C W
Faae Fage
Escape Op Down

2.11.7.1. View / Modify Sequence

* To modify the sequence options, press {~gaiens. : from the main screen.
o Alist of all the parameters for the selected sequence will be displayed.
o Usethe /A and "/ keys to highlight the option needed o be modifed. Press | seiect |}
* To exit the View / Modify Sequence screen, press | Escaee |
* Select to save the modifications or fo discard them.
Uiew ~ Modify Sequence S;:En
Id: SEQOOOZ Modified: 18:41 Dec 0&, EZO0ZS

Select the option to be modified.

Revision Mumber: 1.0
Comments:

Sequence Tupe: ISE Calibration
Measurement Inputi Analog CH1
Stirrer Type: Ouverhead
Miz=z=ina Beaker Behawviar: Stop

ISE Setup:
Edit Sample Table:

Reagent Addition 11 Dizabled
Dizpenser Fosition: 140 mm
Head Up Wait Time: 1 sec
Faae Fage
Select Ezcape Up Down

Sauin-a Sequence @

Select a menu option.

"Ezcape'" - exit without zawvina sequence.

Select Ezcape
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Sequence Name
Option: Up to 24 characters

Revision Number
Option: Up to 3 characters

Comments
Option: Up to 20 characters

SEqLﬁﬂWEE Iﬂame dii}

Select the highlighted letter by usinsg
the arrow keys then press "Enter'.
S5elect the empty field for a space.
Press Accept to sawve the entered text.

MABCDEFIDGHTIJEL
MHODPORSTUOLWUWEY
Zabecdefahkhijgk 1
[ T = T ==~ - W S L W PR W
A A A A ACEEETIAN
oOd oW oo 0 0nR A & &S
Ac & & & i in b & add
O g 0 & 0¥ S _ o5 #
01 & 3456 7 89 8.,
I N S B A B

B Lalibration |

Oelete Cur=sar Cur=sar

Accept | Escare | citer | Left Right

Feuvision Mumber @

Select the highlighted letter by usinsg
the arrow keys then press "Enter'.
S5elect the empty field for a space.
Press Accept to sawve the entered text.

MABCDEFIDGHTIJEL
MMHOPFPQAQRESTULUW=RY
Zabecdefahkhijgk 1
[ T = T ==~ - W S L W PR W
A A A A ACEEETIAN
oOd oW oo 0 0nR A & &S
Ac & & & i in b & add
O g 0 & 0¥ S _ o5 #
01 & 3456 7 89 8.,
I N S B A B
[ . O |
Oelete Cur=sar Cur=sar
Accept | Escape | | _pion Lefr Right

Comments e

Select the highlighted letter bw using
the arrow kews then press "Enter'.
Select the empty field for a zpace.
Fress Accept to sawve the entered text.

MmMABCDEFGHTIGJEL
MHOPOQRSTULWWXY
Zabcdefaoahilidk1
m N opPr s 60w wx Y
z A AAAALCEEETIIN
o0 doWdod oA s a5
E c & &2 i inddad b
O g d g 0o N _ 5 "~ #
01z 3 4586 7892« ,
N B O I A I

o O A S R P

Delete Cursar Cursar

Accept | Escare | |_yper Left | Right
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Sequence Type
Option: Sample Analysis, pH Calibration, ISE Calibration

View « Modify Sequence

Id: SEQOOOZ Modified: 18:441 Dec 0&, Z0Z5
Select the option to be modified.

Sequence Mame: ODefault ISE Sequence
Revision Mumber: 1.0
Comments:

Measurement Input!
Stirrer Type:
Miz=ina Beaker Behawi

Sample Analwysis
pH Cal1brat1nh

ISE Setup:

Edit Sample Table:

Reagent Addition 11 Dizabled

Dizpenser Fosition: 140 mm

Head Up Wait Time: 1 sec
Seglect | Ezcape | |

Measurement Input
Option: Analog CHT or Analog CH2 (if installed)

View « Modify Sequence

Id: SEQOO0O3 Modified: 128:41 Dec 06, Z0Z5
Select the option to be modified.
Sequence Hame: Default ISE Sequence
Fevision Mumber: 1.0
Comments!

Sequence Type: ISE Callbratlon
leasurement H
Stirrer Type!

Missing Beaker EBehawvior:
FH Setup:

Edit Sample Table:
Dispenser Position!

Head Up Wait Time: 1 =ec
Aspirate Sample! Dizabled

Select Ezcape

Stirrer Type
Option: Overhead or Magnetic

View ~ Modify Sequence @

Id: SEQO0O0O3 Modified: 18:41 Dec 0&, Z0ZS
Select the option to be modified.
Sequence Mame: Default ISE Sequence
Revision Mumber: 1.0
Comments:
Sequence Tupe: ISE Calibration
HEdcurement ITrnput: ﬁnalu; CH1

M1551n9 Beaker Behavior:
ISE Setup:

Edit Sample Table:
Reagent Addition 11
Dispenser FPosition:

Head Up Wait Time:

Select Ezcape
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Missing Beaker Behavior

Option: Pause or Stop
Select type of behaviour when beaker detection is enabled and no beaker is detected.

View ~ Modify Sequence

Id: SEQO0O0O3 Modified: 18:41 Dec 0&, Z0ZS
Select the option to be modified.

Sequence Mame: Default ISE Sequence
Revision Mumber: 1.
Comments:

Sequence Tupe: ISE Calibration
Measurement Inputi Analog CH1

Stlrrer Type Overhead

= iehaviar!
ISE Setup

Edit Sample Table:
Reagent Addition 11
Dispenser Fosition:

Head Up Wait Time: 1 sec

Select Ezcape

Pause  The autosampler will pause the sequence at the current beaker and wait for the user before continuing the analysis.
Stop Al operations will stop and the analysis will be stopped.

ISE Setup
This option allows the user to select ISE Setup menu. See 2.8.2. ISE Setup section for more information.

View ~ Modify Sequence

Id: SEQO0O0O3 Modified: 18:41 Dec 0&, Z0ZS
Select the option to be modified.
Sequence Mame: Default ISE Sequence
Revision Mumber: 1.0
Comments:
Sequence Tupe: ISE Calibration
Measurement Inputi Analog CH1
Stirrer Type: Overhead
M1551n9 Beaker Behawviaor: Stop

Edlt-Sémple Table:

Reagent Addition 11 Dizabled
Dispenser Fosition: 140 mm
Head Up Wait Time: 1 sec
Faae Fage
Seglect | Escape Ue Down
ISE Setur

Select a menu option.

Temperature CDMPEHSatIDH: D15abled
Isopotential Pointi Hane
Edit Custom Standards:

Edit Standards Group:

Calibration Reminder: Di=abiled
S5et Reminder Period: Dizabled
Clear Calibration

ISE GLFP Data

Electrode Twpe: Todide
Concentration Unit: PRM
Logaing Interwal: Dizabled
Stability Criterial Medium

Select Ezcape
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Edit Sample Table
This option allows to add, remove and edit the calibration beakers in the tray.

Edit Samele Table DD%

1 Storage

Z Rinsel.0O0E-1
3 ISE1.00E-1

4 Rinsel.0o

5 ISEd1.00

& Rinsel0.no

7 ISEd0.0

=]

Edit
Standard

Oelete

Escape Standard

Note: Up to five calibration beakers can be added. Highlighted beakers have already been added to the calibration sequence.

Edit Standard

Available Standardsl
M- 1
L _

Select

Standard Escape D} ﬁk ‘?

Dispenser Position

Option: 10 to 150 mm
User can select the height for the dispenser head to be positioned at during titration. The default options is 140 mm.

Freset Head Height d

fn) oo

Fress <UP» or <00WM: kews to position
the head to appropriate position. or

Use numeric kewys to manually enter the
head position.

[ 140

The range iz from 10 to 150 mm.
press {AcCCcepti to sawve the head position.

Oelete Ga tao
ACcept Escape Digit Faositian
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Head Up Wait Time

Option: 1 to 30 seconds
User can set the time for the autosampler to wait, with the dispenser head in the up position to catch any residual droplets, before
moving on fo the next sample or rinse beaker.

Head Ug lLlait Time fn%

Flease enter the wait time in seconds.

I - cc

Low limit: 1 =econd
High limit: 30 seconds

Oelete
ACCERE Ezcape Digit

Sample Aspiration

Option: Disabled, Aspirate Only, Aspirate/Spray Rinse

Reacted samples may be aspirated into a waste container after each fitration.

Note: Sample aspiration requires one peristaltic pump to be configured for aspiration, using HI920-203 Tubing Set for Aspiration.

Aspirate Sample S
]

Select the option to be modified.

sabled
Aspirate Only
Azpirate~<Spray Rinse

S5elect Ezcape

Select the aspiration mode.
Aspirate Only The existing waste from the sample beaker will be removed according fo the parameters defined in this menu.
Aspirate/Spray Rinse ~ Reserved for future
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Aspiration Pump
Option: Disabled, Auxiliary Pump 1, Auxiliary Pump 2, Auxiliary Pump 3
Select the peristaltic pump that is connected to the aspiration tube.

Azpirate Samele 5w
i

Select the option to be modified.

Azpiration Option:
Heplrratlion Fump.
Aspiration Time!
Head Height:

Azpirate Only

Lisabled |
Aux Pump 1
Aux Pump Z
Aux Pump 3

Select Escape

Aspiration Time
Option: 1 to 300 seconds
Set the duration that the peristaltic pump will run.

Aspiration Time

Enter the period of time for running
auxiliary pump.

I ==c

Low limit: 1 =second
High limit: 300 seconds

Oelete
ACCERE Ezcarpe Digit

Dispenser Head Height

Option: 10 to 150 mm

Set the height for the dispenser head. The aspiration tube should be positioned such that it it reaches the bottom of the sample
beaker when the dispenser head is positioned in the range of 10 to 150 mm.

Freset Head Heiaht i

fn) e

Fress <UP* or <{00WM: kews to position
the head to appropriate position. or

Use mnumeric kews to manually enter the
head position.

[ 140

The range iz from 10 to 150 wmm.
press <AcCcept: to sawve the head position.

Oelete Gao tao
Accept Escape Diait Position
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Rinse

The autosampler can perform a dip rinse function after each analysis.
Up to three dip rinses can be performed in o dedicated rinse beaker dip-rinse function.

i
Finse 1 .:.‘:' !

Select the option to be modified.

S5electk Ezcape

Dip rinse Dip rinse option can be used affer each analysis to clean the electrodes and stirrer of contaminants, using
dedicated rinsing beakers.

Spray Rinse Reserved for future
Rinse Beaker

Select the tray position for the dedicated rinse beaker.

]
Finse 1 .;.DD
i

Select the option to be modified.

Finse Option:

Z1nse Beaker!

Rinse Time:
ODispenser Position:
Head Up Wait Time!
Stirrer:

Selectk Ezcape

Note: If the selected beaker is already in use for buffer, standard or calibration rinse, it will be removed from the sample table.
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Rinse Time
Option: 1 to 300 seconds

Firnze Time 5

Enter the period of time wou would like
to remain in the rinse beaker.

TN ==

Low limitf: 1 zecond
High 1imit: 200 seconds

Accept | Escape | QR1ZTE
Dispenser Position
Option: 10 to 150 mm
Sef the height for the dispenser head during rinsing.
Freset Head Height oo

FPress <UP> or <DOWNH> keys to position
the head to appropriate position. or

Use numeric keys to manually enter the
head position.

I T i

The range is from 10 to 150 mm.
press {AcCCcepti to sawve the head position.

Oelete Ga tao
Accept Ezcape Diait Pasitian

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 fo another sample or rinse beaker.

Head Ug lait Time .;?D'D.;.

Dol

Flease enter the stirring time in seconds.

I ==C

Low limit: 1 =zecond
High Llimit: 200 seconds

ODelete
Accept | Ezcarpe Digit
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Stirrer

Option: Enabled or Disabled
Select if the stirrer will run during rinsing.

Calibration Rinse

Select the option to be modified.

Finse Option: Oip Rinse
Finse Beaker: Beaker 1
Einse Time: 10 =sec
Dispenser Position: 140 mm

Head Up Wait Time:

1 =ec
Stiprert 2

fabl e

Oizabled
Enabled

i
Finse 1 f %

S5electk Ezcape

The user can select fo enable the rinse option during ISE calibrations.

Rinse Option

Option: Enabled or Disabled

]
Calibration Finse A

Select the option to be modified.

tlnse Uptlion.
Rinse Time: 10 =sec
Oiszpenser Position: 140 mm
Head Up Wait Time! 1 =ec
Stirrer: Enabled
Seleck E=zcape
. . . o
Calibration Rinse =
u ]

Select the option to be modified.

clhse Lptlab:

Rinse Time:

Dispenser Position: Dizabled
Head Up Wait Time:
Stirrer:

Select Ezcape
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Rinse Time
Option: 1 to 300 seconds

Firnze Time 5

Enter the period of time wou would like
to remain in the rinse beaker.

TN ==

Low limitf: 1 zecond
High 1imit: 200 seconds

Accept | Escape | QR1ZTE
Dispenser Position
Option: 10 to 150 mm
Set the height for the dispenser head during rinsing.
Frezet Head Height %D}

Fres=s <UP* or {00WHM*> kews to positiaon
the head to appropriate position. or

Use numeric kews to manually enter the
head position.

[ 140 B

The range is from 10 to 150 mm.
press <Acceptr> to save the head position.

Oelete Lo to
Accept Escape Diait Paszitian

Head Up Wait Time

Option: 110 300 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 or stirrer before moving to another sample or rinse beaker.

Head Uge lWait Time %D%

Pleaze enter the stirring time in zeconds.

I ==

Low limit: 1 =s=econd
High limit: 2300 seconds

Delete
Accept | Escape Diait
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Stirrer
Option: Enabled or Disabled

Select if the stirrer will run during rinsing.

Finse 1

Select the option to be modified.

Finse Beaker:
Einse Time:
Dispenser Position:
Head Up Wait Time:
Stiprert

Finse Option: Oip Rinse

Oizabled
Enabled

Beaker 1
10 =sec
140 mm

1 =ec

abl e

S5electk Ezcape

Clear Calibration at Start
Option: Prompt, Yes, No

u]
View « Modify Sequence B
u ]
Id: SEQOOOZE Modified: 19:4F Dec 0&, EZOZS
Select the option fto be modified.
Misz=sing Beaker Behawior: Stop
ISE Setup:
Edit Sample Table:
Feagent Addition 1: Disabled
Dizpenser Position! 140 wmm
Head Up Wait Time: 1 =sec

Aspirate Sample!
Rinse 1:
Finse Z:
Rinse 3:
Calibration Rinse:
Llear Lal at Start:

Prompt Prompts the user to clear the calibration when the sequence starts
Yes  Always clear the old calibration
No  The new calibration data will be merged with the old data
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Minimum Calibration Stability Time
Option: 1 to 600 seconds

Min. Cal Stability Time mi=el
o
Flease enter the minimum calibration
stability time in seconds.
I ==
Low limit: 1 =econd
High 1imit: 600 seconds
Accept | Escape | fEl=te
Beaker Height
Option: 30 to 120 mm
Set the height of the beaker being used on the autosampler.
Beaker Height Al
DDG
Enter the beaker height in mm.
I
Low limit: 20 mm
High 1limit: 120 mm
Accept | Escape | QR1Z%E
Position when Finished
Option: Home, Standard, Storage
View « Modify Sequence mi=el
o

Home
Standard
Storage

Calibration Rinse: Hame
Clear Cal at Start!

Min. Cal Stability Time:
EBeaker Height:

12 Flhnlshed:

Standard ||=
E o

Head Up Wait Time: 1 =ec
Aspirate Sample! Disabled
Rinse 1: Dizabled
FRinse Z: Dizabled
Rinse 3: d

Id: SEQOOOZ Modified: 16:31 Mow 25, EOZS
Select the option fto be modified.
Feagent Addition 1: Dizabled
Dizpenser Position! 140 wmm

Ezcape

The dispenser head will be in the up positioned above beaker one.

The dispenser head will remain down in the last standard that was analyzed / fitrated.

The dispenser head will be down in a preset beaker containing sforage solution.
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Storage Beaker (Position when finished, storage only)

After the sequence has been completed, the autosampler will move to this position automatically and lower the dispenser head.

Id: SEQOOOZE Modified:
Select the option fto be modified.

View « Modify Sequence

16:31 Mow

@

Z3. ZDES

Dispenser Position:
Head Up Wait Time:
Aspirate Sample!
Finse 1:

Rinse Z:

FRinse 3:
Calibration Rinse:
Clear Cal at Starti

Beaker Height:

Min. Cal Stability Time:

0i
Oi
0i

ODizabl

Beaker
Beaker

140 mm
1 =sec
sabled
sabled
sabled

ed

z
2

2.11.7.2. Running ISE Calibration Sequence
The sequence can be starfed by pressing the key.

Note: When the Calibration Rinse option is enabled, the beaker used for rinsing is positioned before beaker used for buffer calibration.

Storage

REinseid.0
ISE10.0
Einsei00
ISE100

e
T B 0 00 T 0 e 0 [

Edit Beaker Table

@

Edit
Standard

Ezcape

Oelete
Standard

1621411 Oct 07, ZOZS

Finsel0.0
ISE10.0
REinsel00

Oefault ISE Sequence

The autosampler will process each calibration point according fo the settings in sequence options.
While the autosampler is running, the fop part of the screen shows the calibration information, and the bottom part of the screen

shows a portion of the sample table.

The sample in progress is marked with symbol in the sumple table. Use the and keys to scroll the sample table.
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16214129 0ct 07, ZOZS

Finsel0.0
ISE10.0
REinsel00

Oefault ISE Sequence

Resume

16:14:44 0ct 07, Z0OZS

Finsel0.0
ISE1D.0O

#
1
% TSEZ.O0
4
5
) Rin==l100

Oefault ISE Sequence

| Su5pend|

At the end of the sequence “Sequence Completed” will be displayed. The “Result” column will display the status for each beaker.

1625003 0ct 07, ZOZS

TRﬁH"DDZ?@
Oefault ISE Sequence

#
i Storage
z FinseZ.00 Finsed
3 ISEZ.00 Calibrated
4 Rinselid.0 Rinzed
5 ISE10.0 Calibrated
& Rinsei00 Rinsed
5 SE: Calibrater
8 -
9 —_—
10 -———-
11 -———=
12 -———=
Uiew Clear AutoSmp.
GLE Fesults Setup

Note: If errors will appear during calibration the sequence will stop.
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2.11.7.3. Results
1o view ISE GLP Data or the key for more information.

Press:

“View ~
GLP

ISE GLFP Osta

Analog 2
Laszt Calibration: 1e:50 0Oct 07, EOZS
Slopei 100.1x ISE: Icodide
.00 ppm, F3.EmU Z5.0°C M
16:42:01 0Oct 07, Z0Z5
10.0 ppm, 3IZ.32ml Z25.0°C M
16:49:17 0Oct 07, Z0OZ5
100 ppm, —E7.dml) E5.0°C M
16:50:3F 0Oct 07, EOZS
| Ezcape | |
Zz Rinsez.00 Finsed 164201
3 ISEEZ.0OO0 Calibrated 161471 E6
4 Rinseld.n Rinsed 16148147
5 ISE10.0 Calibrated 1614831 4E
& Rinseiln Finsed 16149132
7 ISEL00 Calibrated 16:49:57
GLP Data
Laszt Calibration: 16:50 0Oct 07, EOZS
Average Slope: 100.1+
ISE: Iodide
Z.00 ppm A3 Gml £5.0°C W
Faae Fage
Escape Op Donn
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2.12. ACCESSORIES
2.12.1. SOLUTIONS

2.12.1.1. pH Calibration Buffers

Ordering Information  Description Ordering Information  Description

HI700TM pH 1.68 buffer solution, 230 mL HI7007M pH 7.01 buffer solution, 230 mL
HI7001L pH 1.68 buffer solution, 500 mL HI7007L pH 7.01 buffer solution, 500 mL
HI7004M pH 4.01 buffer solution, 230 mL HI7009M pH 9.18 buffer solution, 230 mL
HI7004L pH 4.01 buffer solution, 500 mL HI7009L pH 9.18 buffer solution, 500 mL
HI7006M pH 6.86 buffer solution, 230 mL HI7010M pH 10.01 buffer solution, 230 mL
HI7006L pH 6.86 buffer solution, 500 mL HI7010L pH 10.01 buffer solution, 500 mL
2.12.1.2. pH Calibration Buffers in FDA Approved Bottle

Ordering Information  Description Ordering Information  Description

HI8004L pH 4.01 buffer solution, 500 mL HI8009L pH 9.18 buffer solution, 500 mL
HI8006L pH 6.86 buffer solution, 500 mL HI8010L pH 10.01 buffer solution, 500 mL
HI8007L pH 7.01 buffer solution, 500 mL

2.12.1.3. pH Technical Calibration Buffers

Ordering Information  Description Ordering Information  Description

HI5016 pH 1.68 buffer solution, 500 mL H15007 pH 7.01 buffer solution, 500 mL
HI5003 pH 3.00 buffer solution, 500 mL HI5091 pH 9.18 buffer solution, 500 mL
H15004 pH 4.01 buffer solution, 500 mL HI5010 pH 10.01 buffer solution, 500 mL
HI5068 pH 6.86 buffer solution, 500 mL HI5124 pH 12.45 buffer solution, 500 mL
2.12.1.4. pH Millesimal Calibration Buffers

Ordering Information  Description Ordering Information  Description

HI6016 pH 1.679 buffer solution, 500 mL H16007 pH 7.010 buffer solution, 500 mL
H16003 pH 3.000 buffer solution, 500 mL H16091 pH 9.177 buffer solution, 500 mL
H16004 pH 4.010 buffer solution, 500 mL HI6010 pH 10.010 buffer solution, 500 mL
H16068 pH 6.862 buffer solution, 500 mL HI6124 pH 12.450 buffer solution, 500 mL

2.12.15. Electrode Cleaning Solutions
Ordering Information  Description

HI7061M General purpose cleaning solution, 230 mL
HI7061L General purpose cleaning solution, 500 mL
HI7073M Protein cleaning solution, 230 mL
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
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2.12.1.6. Electrode Cleaning Solutions in FDA Approved Bottle

Ordering Information  Description

HIB061L General purpose solution, 500 mL
HI8073L Protein cleaning solution, 500 mL
HI8077L 0il & fat cleaning solution, 500 mL

2.12.1.7. Electrode Storage Solutions

Ordering Information  Description

HI70300M Storage solution, 230 mL

H170300L Storage solution, 500 mL

2.12.1.8. Electrode Storage Solutions in FDA Approved Bottle

Ordering Information  Description

H180300M Storage solution, 230 mL

HI180300L Storage solution, 500 mL

2.12.1.9. Electrode Refill Electrolyte Solutions

Ordering Information  Description

HI7071 3.5 M KCl with AgCl reference electrolyte solution, 30 mLx 4

H17072 1 M Potassium nitrate electrode fill solution, 30 mL x 4

HI7075 1.7 M Potassium nitrate, 0.7 M potassium chloride electrode fill solution, 30 mLx 4
HI7076 1 M Sodium chloride electrode fill solution, 30 mL x 4

HI7078 0.5 M Ammonium sulfate electrode fill solution, 30 mL x 4

H17082 3.5 M KCl reference electrolyte solution, 30 mL, 30 mLx 4

H17094 1M LiCl in ethanol fill solution, 30 mL x 4

2.12.1.10. Electrode Refill Electrolyte Solutions in FDA Approved Bottle

Ordering Information  Description

HI8071 3.5 MKCl with AgCl reference electrolyte solution, 30 mL
H18072 1 M Potassium nitrate electrode fill solution
HI8082 3.5 MKCl reference electrolyte solution, 30 mL

2.12.1.11. ORP Pretreatment Solutions

Ordering Information  Description

HI7091L Reducing pretreatment solution, 500 mL

HI7092M Oxidizing pretreatment solution, 230 ml

HI7092L Oxidizing pretreatment solution, 500 mL
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2.12.1.12. Titration Reagents

Ordering Information  Description

H170429 0.05M Silver Nitrate titration reagent, 1 Litre
HI70433 0.01N Stabilized iodine titration reagent, 1 Litre
HI70439 0.1M Sodium Thiosulfate titration reagent, 1 Litre
HI70440 0.02N Stabilized lodine titration reagent, 1 Litre
HI170441 0.04N Stabilized lodine titration reagent, 1 Litre
H170448 0.02M Silver Nitrate titration reagent, 1 Litre
H170449 0.02M EDTA titration reagent, 1 Litre

HI70455 0.0TN Sodium Hydroxide titration reagent, 1 Litre
HI70456 0.1N Sodium Hydroxide itration reagent, 1 Litre
HI70457 1N Sodium Hydroxide itration reagent, 1 Litre
H170458 0.0TM Sulfuric Acid fitration reagent, 1 Litre
HI70459 0.05M Sulfuric Acid fitration reagent, 1 Litre
HI70462 0.0TN Hydrochloric Acid fitration reagent, 1 Litre
HI70463 0.1N Hydrochloric Acid titration reagent, 1 Litre
HI70464 1N Hydrochloric Acid titration reagent, 1 Litre

2.12.1.13. lon-Selective Electrode Calibration Standards

Ordering Information  Description

H14001-01 0.1 M Ammonia standard
H14001-02 100 ppm Ammonia standard (as N)
H14001-03 1000 ppm Ammonia standard (as N)
H14002-01 0.1 M Bromide standard
H14003-01 0.1 M Cadmium standard
H14004-01 0.1 M Calcium standard
H14005-01 0.1 M Carbon dioxide standard
H14005-03 1000 ppm Carbon dioxide standard (s CaC05)
H14007-01 0.1 M Chloride standard
H14007-02 100 ppm Chloride standard
H14007-03 1000 ppm Chloride standard
H14008-01 0.1 M Cupric standard

H14010-01 0.1 M Floride standard
H14010-02 100 ppm Fluoride standard
H14010-03 1000 ppm Fluoride standard
HI14011-01 0.1 M lodide standard

H14012-01 0.1 M Lead standard

H14012-21 0.1 M Sulfate standard

H14013-01 0.1 M Nitrate standard

H14013-02 100 ppm Nitrate standard
H14013-03 1000 ppm Nitrate standard
H14014-01 0.1 M Potassium standard

H14015-01

0.1 M Silver standard
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2.12.2. SENSORS
2.12.2.1. pH Electrodes

Ordering Information  Description
Glass-body, double junction, refillable, combination pH electrode

HI10438 Use: strong acid and base, paint and solvents

Glass-body, triple ceramic, conic shape, refillable, combination pH electrode
HI1053B / ) o

Use: emulsions, fats and creams, soil and semi-solids samples

Glass-body, micro, viscolene, nonrefillable, combination pH electrode
HI1083B ) R

Use: biotechnology and micro fitration

Glass-body, double junction, refillable, combination pH electrode
HIT131B

Use: general purpose

Glass-body, semi-micro diameter, single junction, refillable, combination pH electrode
HI13308 )

Use: laboratory, vials, and test tubes

Glass-body, semi-micro diameter, single junction, refillable, combination pH electrode
HI1331B

Use: flasks

Plastic-body (PEI), double junction, gel-filled, combination pH electrode
HI12308B

Use: general purpose

Glass-body, conical tip, refillable, combination pH electrode.
HI2031B ) o

Use: dairy and semi-solid products
HI13328 Plastic-body (PEI), double junction, refillable, combination pH electrode

Use: chemicals, field applications and quality control festing
FC1008 Plastic-body (PVDF), double junction, refillable, combination pH electrode

Use: cheese

Plastic-body (PVDF), single junction, conical tip, non-refillable viscolene electrolyte, combination pH
FC2008 electrode.
Use: milk, yogurt, dairy products, and semi-solid foods

Glass-body, double junction, conical fip, non-refillable viscolene electrolyte, combination pH electrode.

FC210B :
Use: milk, yogurt, and cream
Glass-body, single junction, refillable, combination pH electrode
FC220B : L
Use: milk, yogurt, cream, sauce, and fruit juices
Plastic-body (PVDF), double junction, refillable, combination pH electrode
FC911B N ; L
Use: sauce, juices, dairy products and other liquid or slurry forms of food
HIT4138 Glass-body, single junction, flat tip, non-refillable viscolene electrolyte, combination pH electrode

Use: surfaces, skin, leather, paper, and emulsions

2.12.2.2. ORP Electrodes

Ordering Information  Description

Glass-body, refillable, combination platinum ORP electrode

HI3131B :

Use: laboratories and general purpose

Plastic-body (PEI), gel-filled, combination platinum ORP electrode
HI3230B ! )

Use: municipal water and quality control
HI44308 Plastic-body (PEI), gel-filled, combination gold ORP electrode

Use: oxidants and ozone
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2.12.2.3. Half-Cell Electrodes

Ordering Information  Description

Glass-body, silver/silver chloride (Ag/AgCl) reference half-cell electrode, double junction, refillable, with

HI5311 4 mm banana plug, Tm (3.3") cable

Use: general purpose with wide temperature range

Plastic-body (PEI), double junction, silver/silver chloride (Ag/AgCl) reference half-cell electrode,
HI5315 refillable, with 4 mm plug, 1 m (3.3) cable

Use: lon-Selective Electrodes
HI5412 Glass-body, single Calomel reference half-cell electrode, refillable, with 4mm plug, Tm (3.3") cable

Use: general purpose with constant temperature range

2.12.2.4. lon-Selective Electrodes

Ordering Information

Description

H14101 Ammonia combination ion selective electrode
H14002 / HI4102  Bromide combination ion selective electrode
H14003 / HI4103  Cadmium half-cell ion selective electrode

H14004 / HI4104  Calcium combinarion ion selective electrode
H14105 Carbon dioxide combination ion selective electrode
H14007 / HI4107  Chloride combination ion selective electrode
HI4008 / HI4108  Copper (cupric) combination ion selective electrode
HI4009 / HI4109  Cyanide combination ion selective electrode
HI4010 / HI4110  Fluoride combination ion selective electrode
HI4011 / HI4111  lodide combination ion selective electrode
HI4012 / HI4112  Lead half-cell ion selective electrode

HI4013 / HI4113  Nitrate combination ion selective electrode
HI4014 / HI4114  Potassium combination ion selective electrode
H14015 / HI4115  Silver / Sulfide combination ion selective electrode
FC300B Sodium electrode

2.12.25. Temperature Sensor

Ordering Information  Description

HI7662-TW

Temperature probe with T m (3.3") paneled cable
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2.12.3. TITRATOR COMPONENTS

HI930280
H1930100 Dispensing tube with dispensing
Pump assembly tip, fitting, profection tube and
tube guide

HI930101

Pump assembly with peristaltic HI9.00205
Syringe, 5 mL

pump

Burette with:

H1930105 - 5 mL syrmge HI1900210

H1930110 - 10 mL syringe Syringe. 10 mL

H1930125 - 25 mL syringe yringe,

H1930150 - 50 mL syringe

HI930191 H1900225

Blank support Syringe, 25 ml

HI930190 H1900250

Blank burette support Syringe, 50 mL

H1900942 HI930160

(7777 Tool for burette cap removal Burette holder

H1930301
Overhead sfirrer and
3 propellers

HI900260
Three-way valve

HI900270S HI930302
Aspiration tube with fitting and Replacement propellers
protection tube (3 pieces)
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H1930303
High chemical resistance
propellers
(3 pieces)

H1930320
Overhead holder support rod

H1930202
Titrator peristaltic pump
complete tubing set

H1930310
Overhead electrode holder

HI7662-TW
Temperature probe

H1930330
Titrant bottle cap assembly

H1900945
Shorting cap

HI930311
Electrode adapter for
overhead holder

HI900947
Power adapter (European plug)

H1930315
Titrant bottle holder

HI900946
Power adapter (USA plug)

H1930201
Replacement cap and rotor
for peristaltic pump

H1920018
USB-C to USB-C cable

H1930204
Roller tube for titrator peristaltic

% pump (3 pieces)

H1930901
USB flash drive

H1930812
Instruction manual binder for
H1932 (version 2.00 and later)




PART 2. Instruction Manual / Accessories 2-169

2.12.4. AUTOSAMPLER COMPONENTS

HI920-931
BNC Extension cable (1 m)

HI922-XYZ
Autosampler

H1920-922 H1920-932
| Control panel Reference extension cable (1 m)

H1920-11660W H1920-103

| 16 beaker tray, 60 mm diameter
Single row with RFID

H1920-11853W
18 beaker tray, 53 mm diameter
Single row with RFID

Peristaltic pump with dispensing
fubing

H1920-310
Electrode holder

HI920-104
Peristaltic pump with aspiration
fubing

H1920-201
Replacement cap and rotor for
peristaltic pump

H1920-320 ~ HI920-113
Cable chain 4l Membrane pump with tubing
N
@ @\\\\\ \/;\,///// o~
H1920-960 3 ' H1920-191
Tray locking screw wg\\ <. | Pump covers
#Y

H1920-933 @ H1920-204
(HI932 1o HI921 / HI922) ™ Rollertube for autosample
Communication cable @ peristaltic pump (3 pieces)
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H1920-212
Membrane pump complete
fubing set

H1920-208
Tubing set with plastic dispensing
fube guide for peristaltic pump

H1930302
Replacement propellers (3 pieces)

W, | HI920-203

111 Tubing set with stainless sfeel
~ | aspiration tube for peristalfic
pump

H1930303
High chemical resistance
propellers (3 pieces)

H1920-290
TYGON Tube (5 m)

HI731319
Stir bars, 25 mm x 7 mm
(10 pieces)

H1920-281
Titrant dispensing tube
(1.5m)

H1920-053
Plastic beaker for
H1920-11853 (20 pieces)

HI7662-AW
Temperature sensor

H1920-060
Plastic beaker for
H1920-11660 (20 pieces)

H1930301
Overhead stirrer + 3 propellers

H1920-901
USB Memory stick
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PART 3. APPLICATIONS

HIO00TEN —0.TN SODIUM HYDROXIDE TITRANT CONCENTRATION

Description

Method for the standardization (titer determination) of 0.1N Sodium Hydroxide (NaOH) titrant solution against Potassium Hydrogen
Phthalate (KHP). The results are expressed in N (eq/L).

Reference
AOAC Official Methods of Analysis, Official Method 936.16
Electrode

* HIT131B Combination pH Electrode
e HI7662-T Temperature Probe

Reagents

e HI70456 0.1N Sodium Hydroxide (1 L)
* HI70401 Potassium Hydrogen Phthalate (20 g)
 HI70436 Deionized Water (1 gal)

Accessories

* HI70300L Storage Solution (500 mL)

 HI7082 Electrode Fill Solution (30 mLx4)
 HI7004L pH 4.01 Buffer Solution (500 mL)
 HI7007L pH 7.01 Buffer Solution (500 mL)

HI7010L pH 10.01 Buffer Solution (500 mL)
H1920-053 100-mL Plastic Beaker (20 pcs.)
Analytical Balance with 0.0001 g resolution

Device Preparation

* (onnect the pH electrode and temperature probe to the titrator.
* Install 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.
o Press gorsy |

---------

------------------

__________________

* (alibrate the electrode using pH 4.01, 7.01 and 10.071 buffers. Refer to the instruction manual for calibration procedure.

Sample Preparation

e (rush approximately 3 grams of potassium hydrogen phthalate (HI70401) 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 sample once the balance has stabilized with an accuracy of 0.00071 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.
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start

* Press [ﬂ You will be prompted to enter the weight of the analyte (weight of potassium hydrogen phthalate). Use the numeric
keypad fo enter the exact weight and press enter| to start the analysis.

Note: Ensure that the potassium hydrogen phthalate dissolves completely during the pre-titration stir time. Erroneous results may occur if
the sample does not dissolve completely prior to titration. If necessary the pre-titration stir time can be increased.

* At the end of the titration, after detection of the equivalence point, “Titration Completed” will appear with the resul.

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.

* Select the method utilizing 0.1N sodium hydroxide.

© Press! Ogiwa | fom the mainscreen.

* Using the arrow keys, highlight Titrant Conc. and presst seect &

* Use the numeric keypad to enter the standardized (fiter) value of the fitrant then press{ accest 1.

* Press: escape 1o exit the View/Modify Method screen. Use the arrow keys to highlight Save Method and press: setect 1.
METHOD PARAMETERS CALCULATIONS
Name: 0.1N Sodium Hydroxide Calculations: Stdz. Titrant by Weight
Method Revision: 4.0 Titrant units: N (eq/L)
Analysis Type: Standard Titration Titrant volume dosed: vV (L)

Measurement Input: Analog CHI1

Stirrer Configuration:

Stirrer: Stirrer 1
Stirring Speed: 1400 RPM
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, 1lst 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 mVv
25 mL/50.0 mL/min

1 Reading

XXXXX

Potential Range:
Volume/Flow Rate:
Signal Averaging:
Significant Figures:

Standard weight: 0.200 g

mw of standard: 204.23 g/mol

Titrant/Standard: 1.000 eg/mol
ggNaOH::O.2OO*1.OOO
204 .23*V (L)
RESULTS

Titration Report
0.1N Sodium Hydroxide
17:03 Jun 07, 2025
Ti 00053

Method Name:

Time & Date:

Report ID:
Titration Results

Method Name: 0.1N Sodium Hydroxide

Time & Date: 17:03 Jun 07, 2025

Analyte Size: 0.20920 g
End Point Volume: 10.215 mL
pH Equivalence Point: 8.394

Result:
Initial & Final pH:
Titration Duration:

0.10027 N(eq/L)
4.173 to 9.570

6:25 [mm:ss]
Titration went to Completion:

Analyst Signature:
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HI0002EN —0.TN HYDROCHLORIC ACID TITRANT CONCENTRATION

Description

Method for the standardization (fiter determination) of 0.1N Hydrochloric Acid (HCI) titrant 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
* HI7662-T Temperature Probe

Reagents

* 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)
 HI7082 Electrode Fill Solution (30 mLx 4)
 HI7004L pH 4.01 Buffer Solution (500 mL)
* HI7007L pH 7.01 Buffer Solution (500 mL)
 HI70T0L pH 10.01 Buffer Solution (500 mL)
e HI920-053 100-mL Plastic Beaker (20 pcs.)
* 10 mL Class A Volumetric Pipette

Device Preparation
o (onnect the pH electrode and temperature probe fo the titrator.
o 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.

------------------

---------

_________

* (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 o transfer exactly 10.00 mL of 0.1N sodium hydroxide (HI70456) 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, temperature probe and stirrer.
* Ensure that the reference junction of the pH electrode is 5 to 6 mm below the surface.
* |f necessary add extra deionized water.

Note: The dispensing tip should be slightly submerged in the sample.
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start

Press m The titrator start the analysis.

Record the result.

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 hydrochloric acid.
Remove the pH electrode, temperature probe and sfirrer from the sumple and rinse them thoroughly with deionized water.

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 fiter/standardized value.

* Select the method utilizing 0.1N hydrochloric acid.
* Press from the main screen.

» Using the arrow keys, highlight Titrant Conc. and press{ setec

* Use the numeric keypad fo enter the standardized (fiter) value of the fitrant then press | Accest .

METHOD PARAMETERS

Name: 0.1N Hydrochloric Acid
Method Revision: 4.0
Standard Titration

Analog CHI1

Analysis Type:
Measurement Input:
Stirrer Configuration:

Stirrer: Stirrer 1
Stirring Speed: 1400 RPM
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, 1lst 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 mVv
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
ggfﬂﬂ_:l0.000*O.lOO
L V(L) *1000

RESULTS

Titration Report
0.1N Hydrochloric Acid
14:55 July 30, 2025
Ti 00002

Method Name:

Time & Date:

Report ID:
Titration Results

Method Name: 0.1N Hydrochloric Acid

Time & Date: 14:55 July 30, 2025

Analyte Size: 10.000 mL
End Point Volume: 9.979 mL
pH Equivalence Point: 5.059

Result:
Initial & Final pH:
Titration Duration:

0.10020 N(eq/L)
12.135 to 4.989

2:45 [mm:ss]
Titration went to Completion:

Analyst Signature:
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HIO003EN —0.1M SODIUM THIOSULFATE TITRANT CONCENTRATION

Description
Method for the standardization (fiter determination) of 0.1M Sodium Thiosulfate (Na2S203) titrant solution against Potassium
lodate (KIO3). The results are expressed in M (mol/L).
Reference
Standard Methods for the Examination of Water and Wastewater 19" Edition, Method 4500-C| 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)

* HI70468 Potassium lodide (35 g)

 HI70436 Deionized Water (1 gal)
Accessories

* HI70300L Storage Solution (500 mL)

e HI7071  Electrode Fill Solution (30 mLx 4)

e H1920-053 100-mL Plastic Beaker (20 pcs.)

* Analytical Balance 0.0001 g

* 100 mL Class A Volumetric Flask

* 10 mL Class A Volumetric Pipette

Device Preparation
* (onnect the ORP electrode to the itrator.
* Install 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 air has been removed completely.
_________ from the main screen.

_________

Electrode Preparation
* Prepare the ORP electrode according fo the procedure in the manual.
Sample Preparation

e (rush approximately 2 grams of potassium iodate (HI170407) 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 (Carefully 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 to
volume with deionized water. Mix well.

* 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 to the 50 mL mark on the beaker.

e Add 5.00 mL of 16% sulfuric acid (HI70425) and 1.5 grams of potassium iodide (HI70468) 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.
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* |f necessary add extra deionized water.

Note: The dispensing tip should be slightly submerged in the sample.

* Press . The user is prompted to enter the weight of the analyte (weight of potassium iodate).
Use the numeric keypad to enter the exact weight and press enter| to 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 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.

* Select the method utilizing 0.1M sodium thiosulfate.

o Press{ e from the main screen.
* Using the arrow keys, highlight Titrant Conc. and press{ seieet |
* Use the numeric keypad fo enfer the standardized (fiter) value of the fitrant then press { Accest | .
o Press{ Escave 1o exit the View/Modify Method screen.
* Use the arrow keys fo highlight Save Method and press{ setect 1.
METHOD PARAMETERS Volume/Flow Rate: 25 mL/50.0 mL/min
Name: 0.1M Sodium Thiosulfate Signal Averaging: 1 Reading
Method Revision: 4.0 Significant Figures: XXXXX
Analysis Type: Standard Titration
Measurement Input: Analog CH1 CALCULATIONS
Stirrer Configuration:
Stirrer: Stirrer 1 Calculations: Stdz. Titrant by Weight
Stirring Speed: 1400 RPM Titrant units: M (mol/L)
Titrant Pump: Pump 1 Titrant volume dosed: vV (L)
Reagent Addition 1: Disabled Standard weight: 0.350 g
Reagent Addition 2: Disabled Dilution Factor: 0.100
Dosing Type: Dynamic Final Dilution volume: 100.000 mL
Min Vol: 0.030 mL Aliquot Volume: 10.000 mL
Max Vol: 0.600 mL mw of standard: 214.00 g/mol
delta E: 6.500 mVv Titrant/Standard: 6.000 mol/mol
End Point Mode: mV 1EQ point, 1lst Der mg;NaZSg%::0’350*0'10*6'0
Recognition Options: L 214.00*V (L)
Threshold: 50 mV/mL
Range: xo  RESULTS
Filtered Derivatives: NO Titration Report
Pre-Titration Volume: 5.000 mL Method Name: 0.1M Sodium Thiosulfate
Pre-Titration Stir Time: 0 sec Time & Date: 17:03 Jun 07, 2025
Measurement Mode: Signal Stability Report 1ID: Ti 00073
delta E: 0.3 mVv Titration Results
delta t: 2 sec Method Name: 0.1M Sodium Thiosulfate
Min wait: 2 sec Time & Date: 17:03 Jun 07, 2025
Max wait: 20 sec Analyte Size: 0.35020 g
Electrode Type: ORP End Point Volume: 9.635 mL
Blank Option: No Blank mV Equivalence Point: 233.0
Calculations: Stdz. Titrant by Weight Result: 0.10191 M (mol/L)
Dilution Option: Enabled Initial & Final mV: 361.8 to 173.4
Final Dilution Volume: 100.000 mL Titration Duration: 2:51 [mm:ss]
Aliquot Volume: 10.000 mL Titration went to Completion:
Titrant Name: 0.1M Na25203
Analyte Size: 0.35000 g Analyst Signature:
Analyte Entry: Manual
Maximum Titrant Volume: 15.000 mL

Potential Range: -2000.0 to 2000.0 mv
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HIO0TOEN —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 (K2Cr207). The results are expressed in M (mol/L).

Reference
Standard Methods for the Examination of Water and Wastewater 21° Edition, Method 52208
Electrode
 HI3131B Combination ORP Electrode
Reagents

 HI70444 25% Sulfuric Acid

* HI70436 Deionized Water (1 gal)

e Ferrous Ammonium Sulfate (ACS Grade)
* Potassium Dichromate (ACS Grade)

Accessories

e HI70300L Storage Solution (500 mL)

HI7071  Electrode Fill Solution (30 mLxx 4)
HI7092  Pretreatment Oxidizing Solution (230 mL)
H1920-053 100-mL Plastic Beaker (20 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

e (Carefully weigh 19.607 grams of ferrous ammonium sulfate.

o (Carefully transfer the salt to a 500 mL Class A volumetric flask.

o Add approximately 300 mL of deionized water. Mix to dissolve.

o Add 40.00 mL of 25% sulfuric acid (HI70444) to the flask.
Invert the solution to mix.

o Allow the flask to return to room temperature.

* Bring the flask to volume with deionized water. Mix well.

Device Preparation
* (onnect the ORP electrode to the titrator.
* 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 by soaking in HI7092 Pretreatment oxidizing solution for 30 minutes.
Sample Preparation

* (Carefully weigh approximately 0.49 grams of dried potassium dichromate.

* Record the exact weight of the sample once the balance has stabilized with an accuracy of 0.00071 grams.

* (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 to volume with deionized water, mix well.

o Use a Class A volumetric pipette to transfer exactly 10.00 mL of the solution o a clean 100 ml plastic beaker.

o Add 25.00 mL of 25% sulfuric acid (HI70444) to the beaker.

* Add deionized water to the 50 mL mark on the beaker.



3-8

PART 3. APPLICATIONS / HIOOTOEN

Analysis

* Place the beaker under the stirrer assembly and lower it to immerse the 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.

* Press @ The user is prompted to enter the weight of the analyte (weight of potassium dichromate).
Use the numeric keypad to enter the exact weight. Press enter to 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 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 steps below to enter titer/standardized value.

Select the method utilizing 0.1M ferrous ammonium sulfate.

o Press| heod from the main screen.
* Using the arrow keys to highlight Titrant Conc. Press{ setect_
Fe====== a
e Use the numeric keypad to enter the standardized (fiter) value of the titrant then press Accest .
o Press| eseere | 1o exit the View/Modify Method screen. Use the arrow keys to highlight Save Method and press | seiet |
METHOD PARAMETERS Maximum Titrant Volume: 15.000 mL
Potential Range: -2000.0 to 2000.0 mv
Name : 0.1M FAS Volume/Flow Rate: 25 mL/50.0 mL/min
Method Revision: 4.0 Signal Averaging: 1 Reading
Analysis Type: Standard Titration Significant Figures: XXXXX
Measurement Input: Analog CHI1
Stirrer Configuration: CALCULATIONS
Stirrer: Stirrer 1 Calculations: Stdz. Titrant by Weight
Stirring Speed: 1400 RPM Titrant units: M (mol/L)
Titrant Pump: Pump 1 Titrant volume dosed: VvV (L)
Reagent Addition 1: Disabled Standard weight: 0.490 g
Reagent Addition 2: Disabled Dilution Factor: 0.100
Dosing Type: Dynamic Final Dilution volume: 100.000 mL
Min Vol: 0.030 mL Aliquot Volume: 10.000 mL
Max Vol: 0.150 mL mw of standard: 294.18 g/mol
delta E: 4.000 mv Titrant/Standard: 6.000 mol/mol
End Point Mode: mV 1EQ point, 1lst Der QQ;FAS::O.49O*O.1O*6.O
Recognition Options: 294 .18*V (L)
Threshold: 500 mvV/mL
Range: NO RESULTS
Filtered Derivatives: YES Titration Report
Pre-Titration Volume: 7.000 mL Method Name: 0.1M FAS
Pre-Titration Stir Time: 20 sec Time & Date: 15:59 August 1, 2025
Measurement Mode: Signal Stability Report ID: Ti 00015
delta E: 4.0 mv Titration Results
delta t: 2 sec Method Name: 0.1M FAS
Min wait: 3 sec Time & Date: 15:59 August 1, 2025
Max wait: 20 sec Analyte Size: 0.491 g
Electrode Type: ORP End Point Volume: 9.879 mL
Blank Option: No Blank mV Equivalence Point: 667.4
Calculations: Stdz. Titrant by Weight Result: 0.10137 M (mol/L)
Dilution Option: Enabled Initial & Final mV: 791.3 to 598.0
Final Dilution Volume: 100.000 mL Titration Duration: 3:05 [mm:ss]
Aliquot Volume: 10.000 mL Titration went to Completion:
Titrant Name: 0.1M FAS
Analyte Size: 0.49000 g Analyst Signature:
Analyte Entry: Manual
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HI0200EN —0.02M SILVER NITRATE TITRANT CONCENTRATION

Description

Method for the standardization (fiter determination) of 0.02M Silver Nitrate (AgNO3) titrant solution against Sodium Chloride (NaCl).
The results are expressed in M (mol/L).

Reference
AOAC Official Methods of Analysis, Official Method 941.18

Electrode
e 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

 HI7072 Electrode Fill Solution (430 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

o (onnect the Silver/Sulfide electrode to the titrator.
o Install a 25 ml burette 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 until all the air has been removed completely.

------------------

__________________

Electrode Preparation
* Prepare the Silver/Sulfide electrode according to the procedure in the manual.

Sample Preparation

o (rush approximately 2 grams of sodium chloride (HI70406) and dry it for 2 hours at 140°C. Cool to room temperature in @
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.

* Use a Class A volumetric pipette to 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.

o Add 10.00 mL of 1.5M nitric acid (HI70427) 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 tip should be slightly submerged in the sample.

* Press w You will be prompted to enter the weight of the analyte (weight of sodium chloride). Use the numeric keypad to
enter the exact weight and press lenter to start the analysis.
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* Atthe end of the fitration, after defection 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 sumple 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 titrant solution, follow the steps below to enter the titer/standardized value.
Select the method utilizing 0.02M silver nitrate.

o Press{ s | from the main screen.
» Using the arrow keys, highlight Titrant Conc. and press | seiet |
* Use the numeric keypad fo enfer the standardized (fiter) value of the fitrant then press { Accest .

o Press{ escave | fo exit the View/Modify Method screen. Use the arrow keys fo highlight Save Method and press | seiect |,

METHOD PARAMETERS CALCULATIONS
Name: 0.02M Silver Nitrate Calculations: Stdz. Titrant by Weight
Method Revision: 4.0 Titrant units: M (mol/L)
Analysis Type: Standard Titration Titrant volume dosed: vV (L)
Measurement Input: Analog CH1 Standard weight: 0.200 g
Stirrer Configuration: Dilution Factor: 0.05
Stirrer: Stirrer 1 Final Dilution volume: 100.000 mL
Stirring Speed: 1400 RPM Aliquot Volume: 5.000 mL
Titrant Pump: Pump 1 mw of standard: 58.440 g/mol
Reagent Addition 1: Disabled Titrant/Standard: 1.000 mol/mol
Reagent Addition 2: Disabled mg;AgNO3:O.ZOO*O.05*l.O
Dosing Type: Dynamic L 58.440*V (L)
Min Vol: 0.030 mL
Max Vol: 0.500 mL RESULTS
delta E: 8.000 mv
End Point Mode: mV 1EQ point, 1lst Der Titration Report
Recognition Options: Method Name: 0.02M Silver Nitrate
Threshold: 100 mV/mL Time & Date: 15:52 August 1, 2025
Range: NO Report 1ID: Ti 00037
Filtered Derivatives: YES Titration Results
Pre-Titration Volume: 6.000 mL Method Name: 0.02M Silver Nitrate
Pre-Titration Stir Time: 0 sec Time & Date: 15:52 August 1, 2025
Measurement Mode: Signal Stability Analyte Size: 0.1923 g
delta E: 1.0 mv End Point Volume: 9.065 mL
delta t: 2 sec mV Equivalence Point: 273.1
Min wait: 2 sec Result: 0.01815 M (mol/L)
Max wait: 20 sec Initial & Final mV: 146.9 to 291.0
Electrode Type: Silver/Sulfide Titration Duration: 2:21 [mm:ss]
Blank Option: No Blank Titration went to Completion:
Calculations: Stdz. Titrant by Weight
Dilution Option: Enabled Analyst Signature:
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
Potential Range: -2000.0 to 2000.0 mv
Volume/Flow Rate: 25 mL/50.0 mL/min
Signal Averaging: 1 Reading

Significant Figures: XXXXX
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HIT004EN — ALKALINITY OF WATER
0 to 2500 mg/L CaCOs, pH 4.5 Endpoint

Description
Method for the determination of total (methyl red) alkalinity in water by itration 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 to pH 8.3.

Reference
Standard Methods for the Examination of Water and Wastewater 21 edition, Method 23208

Electrode

 HIT131B Combination pH Electrode
e HI7662-T Temperature Probe

Reagents

* HI70463 0.IN Hydrochloric Acid (1 L)
 HI70436 Deionized Water (1 gal)

Accessories

e HI70300L Storage Solution (500 mL)
 HI7082 Electrode Fill Solution (4% 30 ml)
e HI7004L pH 4.01 Buffer Solution (500 mL)
* HI7007L pH 7.01 Buffer Solution (500 mL)
e HI7010L pH 10.01 Buffer Solution (500 mL)
e HI920-053 100-mL Plastic Beaker (20 pcs.)
* 50 mL Class A Volumetric Pipette

Device Preparation

* (Connect the pH electrode and temperature probe to the fitrator.

* 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.

e For the determination of the exact concentration of the 0.1N hydrochloric acid, follow HI0002EN 0. TN Hydrochloric Acid Titrant
Concentration.

------------------

__________________

__________________

o (alibrate the electrode using pH 4.01, 7.01 and 10.071 buffers. Refer to the instruction manual for calibration procedure.
Sample Preparation

o Use a Class A volumetric pipette fo 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.
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start

Press m The titrator will start the analysis.

in mg/L as calcium carbonate.

Record the result.

METHOD PARAMETERS

Name : Alkalinity of Water
Method Revision: 4.0
Standard Titration

Analog CHI1

Analysis Type:
Measurement Input:
Stirrer Configuration:

Stirrer: Stirrer 1
Stirring Speed: 1400 RPM
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 mv
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(eqg/L)
Analyte Size: 50.000 mL
Analyte Entry: Fixed
Maximum Titrant Volume: 25.000 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:

At the end of the fitration, when pH 4.50 is reached, “Titration Completed” will appear with the result. The result is expressed

Remove the electrode and stirrer from the sample and rinse them thoroughly with deionized water.

CALCULATIONS

Calculations: Sample Calc. by Volume
Titrant units: N (eq/L)
Titrant volume dosed: vV (L)

Final result units: mg/L
0.1000 N(eqg/L)
0.500 mol/eq
100.09 g/mol

50.000 mL

Titrant Conc.:
Sample/Titrant:
mw of standard:
Sample Volume:

V(L)*1000*0.10*0.5*100.09*1000
50.00

89 caco, =
L

RESULTS
Titration Report
Alkalinity of Water
14:36 August 1, 2025
Ti 00036

Method Name:

Time & Date:

Report ID:
Titration Results

Method Name: Alkalinity of Water

Time & Date: 14:36 August 1, 2025

Analyte Size: 50.000 mL
End Point Volume: 9.336 mL
pH Fixed End Point: 4.500

Result:
Initial & Final pH:
Titration Duration:

934.44 mg/L

10.232 to 4.419

3:23 [mm:ss]
Titration went to Completion:

Analyst Signature:
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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 sumple 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

 HIT131B Combination pH Electrode
e HI7662-T Temperature Probe

Reagents

o HI70456 0.1N Sodium Hydroxide (1 L)
 HI70436 Deionized Water (1 gal)

Accessories

e HI70300L Storage Solution (500 mL)
 HI7082 Electrode Fill Solution (4% 30 ml)
e HI7004L pH 4.01 Buffer Solution (500 mL)
* HI7007L pH 7.01 Buffer Solution (500 mL)
e HI7010L pH 10.01 Buffer Solution (500 mL)
e HI920-053 100-mL Plastic Beaker (20 pcs.)
* 50 mL Class A Volumetric Pipette

Device Preparation
* (Connect the pH electrode and temperature probe to the fitrator.
* Install 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 HIO00TEN 0.TN Sodium Hydroxide
Titrant Concentration.

------------------

__________________

__________________

o (alibrate the electrode using pH 4.01, 7.01 and 10.071 buffers. Refer to the instruction manual for calibration procedure.
Sample Preparation

o Use a Class A volumetric pipette fo 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.
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Press m the titrator will start the analysis.

in mg/L as calcium carbonate.

Record the result.

METHOD PARAMETERS

Name: Acidity of Water
Method Revision: 4.0
Standard Titration

Analog CHI1

Analysis Type:
Measurement Input:
Stirrer Configuration:

Stirrer: Stirrer 1
Stirring Speed: 1400 RPM
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 mv
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(eqg/L)
Analyte Size: 50.000 mL
Analyte Entry: Fixed
Maximum Titrant Volume: 25.000 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:

At the end of the fitration, when pH 8.30 is reached, “Titration Completed” will appear with the result. The result is expressed

Remove the pH electrode, temperature probe and sfirrer from the sumple and rinse them thoroughly with deionized water.

CALCULATIONS

Calculations: Sample Calc. by Volume
Titrant units: N (eq/L)
Titrant volume dosed: vV (L)

Final result units: (mg/L)
0.1000 N(eqg/L)
0.500 mol/eq
100.09 g/mol

50.000 mL

Titrant Conc.:
Sample/Titrant:
mw of standard:
Sample Volume:

V(L)*1000*0.10*0.5*100.09*1000
50.00

89 caco, =
L

RESULTS

Titration Report
Acidity of Water
14:54 August 1, 2025
Ti 00023

Method Name:

Time & Date:

Report ID:
Titration Results

Method Name: Acidity of Water

Time & Date: 14:54 August 1, 2025

Analyte Size: 50.000 mL
End Point Volume: 5.879 mL
pH Fixed End Point: 8.300

Result:
Initial & Final pH:
Titration Duration:

588.43 (mg/L)
2.465 to 8.398

3:42 [mm:ss]
Titration went to Completion:

Analyst Signature:
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HIT007EN — CHLORIDE IN WATER
0 to 150 ppm (mg/L)

Description
Method for the defermination of chloride in water. The results are expressed as ppm (mg/L) as Chloride.

Reference
Standard Methods for the Examination of Water and Wastewater 21 edition, Method 4500-C|

Electrode
o HI4115 Silver/Sulfide Combination ISE

Reagents

o HI70448 0.02M Silver Nitrate (1 L)
 HI70427 1.5M Nitric Acid Solution (500 mL)
 HI70436 Deionized Water (1 gal)

Accessories
 HI7072  Electrode Fill Solution (4 %< 30 mL)
* 150 mL Glass Beaker
* 100 mL Class A Volumetric Pipette
* 10 mL Class A Volumetric Pipette

Device Preparation

o (Connect the Silver/Sulfide electrode to the titrator.

* Install a 25 mL burette 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 until all the air has been removed completely.

* For the determination of the exact concentration of the 0.02M Silver Nitrate, follow HI0200EN 0.02M Silver Nitrate Titrant
Concentration.

o Pressi goes, |

---------

Electrode Preparation
* Prepare the Silver/Sulfide electrode according to the procedure in the manual.

Sample Preparation

* Use a class A volumetric pipette to transfer exactly 100.00 mL of sample fo a clean 150 mL beaker.
* Add 10.00 mL of 1.5M nitric acid (HI70427) to the beaker.

Analysis
* Place the beaker under the stirrer assembly and lower it to immerse the 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 tip should be slightly submerged in the sample.
* Press m the titrator will starf the analysis.
o Atthe end of the fitration, after detection of the equivalence point, “Titration Completed” will appear with the result. The result
is expressed in ppm (mg/L) of chloride.

* Remove the electrode and stirrer from the sample and rinse them thoroughly with deionized water.
* Record the result.
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METHOD PARAMETERS CALCULATIONS

Name: Chloride in Water Calculations: Sample Calc. by Volume
Method Revision: 4.0 Titrant units: M (mol/L)
Analysis Type: Standard Titration Titrant volume dosed: vV (L)

Measurement Input: Analog CHI1

Stirrer Configuration:

Stirrer: Stirrer 1
Stirring Speed: 1400 RPM
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 mv

End Point Mode:
Recognition Options:

mv 1EQ point, 1lst Der

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: 100.000 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:

Final result units: (mg/L)
2.0000E-2 M (mol/L)
1.000 mol/mol
35.453 g/mol

100.000 mL

Titrant Conc.:
Sample/Titrant:
mw of sample:

Sample Volume:

mg _ V(L) *1000*0.02*1.0*35.45*1000
L 100.0

RESULTS

Titration Report
Chloride in Water
15:11 August 1, 2025
Ti 00052

Method Name:
Time & Date:
Report ID:
Titration Results
Method Name:
Time & Date:

Chloride in Water
15:11 August 1, 2025

Analyte Size: 100.000 mL
End Point Volume: 4.781 mL
mV Fixed End Point: 280.3

Result:
Initial & Final mV:
Titration Duration:

33.897 ppm (mg/L)
94.8 to 298.5
1:24 [mm:ss]
Titration went to Completion:

Analyst Signature:
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HITO008EN —NEUTRALIZATION WITH SULFURICACID
0 to 200 meq/L

Description

Method for the determination of strong or weak base concentration by titration of a sumple to the equivalence point with sulfuric
acid. The results are expressed as meq/L.

Electrode

* HIT131B Combination pH Electrode
e HI7662-T Temperature Probe

Reagents

 HI70459 0.05M Sulfuric Acid (1 L)
 HI70436 Deionized Water (1 gal)

Accessories

* HI70300L Storage Solution (500 mL)
 HI7082 Electrode Fill Solution (430 ml)
* HI7004L pH 4.01 Buffer Solution
 HI7007L pH 7.01 Buffer Solution
 HI7010L pH 10.01 Buffer Solution

e H1920-053 100-mL Plastic Beaker (20 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
Concentration.

---------

* Press: wemea : from the main screen. Use the arrow keys to highlight HITO08EN Neutralization w/H2504 and press

---------

------------------

* Press from the main screen, if necessary select the analog board and press
* (alibrate the electrode using pH 4.01, 7.01 and 10.071 buffers. Refer to the instruction manual for calibration procedure.

Sample Preparation

e Use a class A volumetric pipette to transfer exactly 10.00 mL of sample to a clean 100 mL plastic 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, 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 m the titrator will start the analysis.

o At the end of the titration, affer detection of the equivalence point, “Titration Completed” will appear with the result. The
result is expressed in megy/L.

* Remove the pH electrode and stirrer from the sample and rinse them thoroughly with deionized water.

* Record the result.
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METHOD PARAMETERS CALCULATIONS
Name: Neutralization w/ H2S04 Calculations: Sample Calc. by Volume
Method Revision: 4.0 Titrant units: M (mol/L)
Analysis Type: Standard Titration Titrant volume dosed: vV (L)
Measurement Input: Analog CHI1 Final result units: meq/L
Stirrer Configuration: Titrant Conc.: 5.0000E-2 M (mol/L)
Stirrer: Stirrer 1 Sample/Titrant: 2.000 eq/mol
Stirring Speed: 1400 RPM Sample Volume: 10.000 mL
Titrant Pump: Pump 1
Reagent Addition 1: Disabled meq _V(L)*1000*0.05*2.0*1000
Reagent Addition 2: Disabled L 10.0
Dosing Type: Dynamic
Min Vol: 0.050 mL RESULTS
Max Vol: 0.500 mL Titration Report
delta E: 20.000 mv Method Name: Neutralization w/ H2S04
End Point Mode: pH 1EQ point, 1st Der Time & Date: 09:46 August 1, 2025
Recognition Options: Report ID: Ti 00027
Threshold: 50 mV/mL Titration Results
Range: NO Method Name: Neutralization w/ H2S04
Filtered Derivatives: NO Time & Date: 09:46 August 1, 2025
Pre-Titration Volume: 0.000 mL Analyte Size: 10.000 mL
Pre-Titration Stir Time: 0 sec End Point Volume: 9.562 mL
Measurement Mode: Signal Stability mV Equivalence Point: 7.966
delta E: 1.0 mv Result: 95.620 meq/L
delta t: 2 sec Initial & Final pH: 11.655 to 6.248
Min wait: 2 sec Titration Duration: 1:24 [mm:ss]
Max wait: 15 sec Titration went to Completion:
Electrode Type: pH
Blank Option: No Blank Analyst Signature:
Calculations: Sample Calc. by Volume
Dilution Option: Disabled
Titrant Name: 0.05M H2S04
Titrant Conc.: 5.0000E-2 M (mol/L)
Analyte Size: 10.000 mL
Analyte Entry: Fixed
Maximum Titrant Volume: 20.000 mL
Potential Range: -2000.0 to 2000.0 mv
Volume/Flow Rate: 25 mL/50.0 mL/min
Signal Averaging: 1 Reading
Significant Figures: XXXXX
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HITO09EN —NEUTRALIZATION WITH SODIUM HYDROXIDE
0 to 200 meq/L

Description

Method for the determination of strong or weak acid concentration by titration of a sumple to the equivalence point with sodium
hydroxide. The results are expressed as meq/L.

Electrode

* HIT131B Combination pH Electrode
e HI7662-T Temperature Probe

Reagents

e HI70456 0.1N Sodium Hydroxide (1 L)
 HI70436 Deionized Water (1 gal)

Accessories

* HI70300L Storage Solution (500 mL)
 HI7082 Electrode Fill Solution (430 ml)
* HI7004L pH 4.01 Buffer Solution
 HI7007L pH 7.01 Buffer Solution
 HI7010L pH 10.01 Buffer Solution

e H1920-053 100-mL Plastic Beaker (20 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 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.

o For the determination of the exact concentration of the 0.1N sodium hydroxide, follow MIOOOTEN 0.TN Sodium Hydroxide
Titrant Concentration

---------

* Press: yiemes : from the main screen. Use the arrow keys to highlight HITO09EN Neutralization w/NaOH and press

---------

------------------

* Press from the main screen, if necessary select the analog board and press
* (alibrate the electrode using pH 4.01, 7.01 and 10.071 buffers. Refer to the instruction manual for calibration procedure.

Sample Preparation

* Use a class A volumetric pipette to transfer exactly 10.00 mL of sample to a clean 100 mL plastic 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, 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 m the titrator will starf the analysis.
o At the end of the fitration, affer detection of the equivalence point, “Titration Completed” will appear with the result. The
result is expressed in megy/L.

* Remove the pH electrode and stirrer from the sample and rinse them thoroughly with deionized water.
* Record the result.
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METHOD PARAMETERS CALCULATIONS

Name : Neutralization w/ NaOH Calculations: Sample Calc. by Volume
Method Revision: 4.0 Titrant units: N (eq/L)
Analysis Type: Standard Titration Titrant volume dosed: vV (L)

Measurement Input: Analog CHI1

Stirrer Configuration:

Stirrer: Stirrer 1
Stirring Speed: 1400 RPM
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, 1lst 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
Titrant Name: 0.1N NaOH
Titrant Conc.: 0.1000 N(eqg/L)
Analyte Size: 10.000 mL
Analyte Entry: Fixed
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:

Final result units: meq/L
5.0000E-2 M (mol/L)
0.1000 N(eg/L)

10.000 mL

Titrant Conc.:
Sample/Titrant:
Sample Volume:

meg _V(L)*1000*0.1*1.0*1000

L 10.0

RESULTS

Titration Report
Neutralization w/ NaOH
10:29 August 2, 2025
Ti 00017

Method Name:
Time & Date:
Report ID:
Titration Results
Method Name:
Time & Date:

Neutralization w/ NaOH
10:29 August 2, 2025

Analyte Size: 10.000 mL
End Point Volume: 15.970 mL
pH Equivalence Point: 8.431

Result:
Initial & Final pH:
Titration Duration:

159.70 meq/L
2.675 to 10.316

3:20 [mm:ss]
Titration went to Completion:

Analyst Signature:
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HIT0TTEN —TROUBLESHOOTING 1

Description

Method for verifying the dosing and potentiometric signal accuracy of the titrator. This method should be used fo troubleshoot a
titrator equipped with a 25 mL burette. The fitrator dispenses a 20.00 mL pre-titration volume, waits 20 seconds and dispenses
an additional 20.00 mL dose, bringing the total volume fo 40.00 mL. This procedure can also be used fo check the stability of the

mV and temperature channels.

The dosing accuracy of the 25 mL burette is +0.025 mL (+0.1% of the full volume).
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
HI762070C 70 °CTemperature Key
HI70436  Deionized Water (1 gal)
HI7662-T  Temperature Probe
Shorting Cap
Narrow Neck Beaker
* 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 (HI70436) 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.

Select

* Press{ wanes | from the main screen. Use the arrow keys fo highlight HIT0TTEN Troubleshoofing 1 and press{ setee 3.

Large Dose Dispensing Procedure

* Add a small amount of deionized water to a narrow neck beaker.

touch the beaker walls.

Press | Sop .

* This procedure can be repeated on pump 2.

Place the narrow neck beaker on an analytical balance and 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

Write down the exact weight displaced on the balance after each dose.

Other burette sizes can be checked using the following settings, see instruction manual for accuracy:

Burette Volume

Pre-titration Volume

Max. Titrant Volume

5ml 4.000 mL 8.000 mL
10 mL 8.000 mL 16.000 mL
METHOD PARAMETERS
Name: Troubleshooting 1 Pre-Titration Stir Time: 0 sec

Method Revision: 4.0
Analysis Type: Standard Titration
Measurement Input: Analog CHI1

Stirrer Configuration:

Stirrer: Stirrer 1
Stirring Speed: 0 RPM
Titrant Pump: Pump 1
Reagent Addition 1: Disabled
Reagent Addition 2: Disabled

Linear - 20.000 mL
Fixed 10.0 mV
20.000 mL

Dosing Type:
End Point Mode:
Pre-Titration Volume:

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 mVv
25 mL/50.0 mL/min

1 Reading

XXXXX

Potential Range:
Volume/Flow Rate:
Signal Averaging:
Significant Figures:
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Calculations
V- Volume of measure mass of water (ml)
m  Measure mass of water (g)
V=m* ; * 11 4 pp— - E—] pL  Density of dispensed water (g/ml)
L std

pair Density of ambient air (g/mL)

psid  Density of calibration standard weight (g/ml)
Alternative Calculations

If the actual values of the above parameters are not accessible the following equation can be used:

. V- Volume of measured mass of water (ml)

V=M*F )
F - Transformation factor

The values from the table have been calculated by correcting the air and water density with temperature, assuming the density of

dry air peir = 0.0012 g/ml and density of calibration steel standard weigh pso = 8 g/mL.

Temperature ( °C) Factor Temperature ( °C) Factor
17.0 1.002290 24.0 1.003752
18.0 1.002467 25.0 1.004002
19.0 1.002654 26.0 1.004261
20.0 1.002853 27.0 1.004531
21.0 1.003061 28.0 1.004809
220 1.003282 29.0 1.005097
23.0 1.003512 30.0 1.005395

Temperature Channel Fast Check Procedure

* (onnect the shorting cap to the BNC socket on Analog Board 1.

* (onnect the HI762000C 0°C temperature key to the RCA socket (femperature sensor input) on Analog Board 1.
* The fitrator should display ATC 0.0 =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.
o The titrator 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.
o (Connect the HI762000C 0°C temperature key to the RCA socket (temperature sensor input) on Analog Board 1.

------------------

e On the main screen select: mese 3 if necessary select the analog board and press: mv
* Press

------------------

---------

_________

_________

---------

_________

_________
""""""

---------

_________

e 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.
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HIT012EN — 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
fitrator dispenses a 10.00 ml pre-fitration 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 dosing accuracy of the 25 mL burette is +0.025 mL (+0.1% of the full volume).

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

 HI70436  Deionized Water (1 gal)

* HI7662-T  Temperature Probe

e Shorting Cap

* Narrow Neck Beaker

* 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 (HI70436) 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.

“Select 3V fnm tha main crroan ea tha arramr baue 10 hiahlinht HITOT2EN Tranhlachanting 9 and nrace i Seteet

o Press{ ooyt from the main screen. Use the arrow keys to highlight HI1012EN Troubleshoofing 2 and press{ setect .

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 and zero the balance.

* Place the dosing fip 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 w

* Write down the exact weight displaced on the balance after each dose.

* This procedure can be repeated on pump 2.

Other burette sizes can be checked using the following seftings, see instruction manual for accuracy:

Burette Volume Pre-titration Volume | Max. Titrant Volume
S5ml 4.000 mL 8.000 mL
10 mL 8.000 mL 16.000 mL
METHOD PARAMETERS
Name: Troubleshooting 2 Pre-Titration Stir Time: 0 sec
Method Revision: 4.0 Measurement Mode: Timed Increment
Analysis Type: Standard Titration Time interval: 10 sec
Measurement Input: Analog CHI1 Electrode Type: Shorting Cap
Stirrer Configuration: Blank Option: No Blank
Stirrer: Stirrer 1 Calculations: No Formula (mL only)
Stirring Speed: 0 RPM Titrant Name: DI Water
Titrant Pump: Pump 1 Maximum Titrant Volume: 20.000 mL
Reagent Addition 1: Disabled Potential Range: -2000.0 to 2000.0 mVv
Reagent Addition 2: Disabled Volume/Flow Rate: 25 mL/50.0 mL/min
Dosing Type: Linear - 0.500 mL Signal Averaging: 1 Reading
End Point Mode: Fixed 10.0 mV Significant Figures: XXXXX

Pre-Titration Volume: 10.000 mL



3-24 PART 3. APPLICATIONS / HI1012EN

Calculations
V- Volume of measure mass of water (ml)
m  Measure mass of water (g)
V=m* ; * 11 4 pp— - E—] pL  Density of dispensed water (g/ml)
L std

pair Density of ambient air (g/mL)

psid  Density of calibration standard weight (g/ml)
Alternative Calculations

If the actual values of the above parameters are not accessible the following equation can be used:

. V- Volume of measured mass of water (ml)

V=M*F )
F - Transformation factor

The values from the table have been calculated by correcting the air and water density with temperature, assuming the density of

dry air peir = 0.0012 g/mL and density of calibration steel standard weigh psto = 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
22.0 1.003282
23.0 1.003512
24.0 1.003752
25.0 1.004002
26.0 1.004261
27.0 1.004531
28.0 1.004809
29.0 1.005097
30.0 1.005395

Stirring Speed Fast Check Procedure
* On the main screen select} mose ', if necessary select the analog board and press

__________________
""""""

* Press! <o :and use the arrow keys to highlight Stirrer Configuration.

_________

""""""

_________
_________
""""""

_________

* From the main screen, press , use the up arrow key to increase the stir speed slowly to 2500 rpms.
e (heck that the propeller confinues fo increase speed, following the commands.
* This procedure can be repeated on stirrer 2.
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HITOT4EN — CONCENTRATION OF PHOSPHORIC ACID
0.00 to 0.01 M (mol/L)

Description

Method for the determination of phosphoric acid (H3P0s), by titration of a sumple to the point of inflection with sodium hydroxide.
The first inflection point corresponds to the H3PO4 content and the difference between the first and second corresponds to HzP04.
The results are express as M (mol/L) phosphoric acid.

I only phosphoric acid and no other acids or bases are present in the sample, then HsPO4 = HaP04". If H3PO4 is greater than
HaP04™ this means other weak acids or bases are present (e.g. citric acid / citrate or ascorbic acid / ascorbate).

Electrode

* HIT131B Combination pH Electrode
e HI7662-T Temperature Probe

Reagents

e HI70456 0.1N Sodium Hydroxide (1 L)
 HI70436 Deionized Water (1 gal)

Accessories

e HI70300L Storage Solution (500 mL)
 HI7082 Electrode Fill Solution (4 x 30 mL)
 HI7004L pH 4.01 Buffer Solution (500 mL)
 HI7007L pH 7.01 Buffer Solution (500 mL)
 HI7010L pH 10.01 Buffer Solution (500 mL)
* 100 mL Class A Volumetric Pipette

* 150 mL Glass Beaker

Device Preparation

* Connect the pH electrode and temperature probe to the titrator.

* Install 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 0.1 N sodium hydroxide, follow HIOO0TEN 0.TN Sodium Hydroxide
Titrant Concentration.

o Press{ ooecy from the main screen. Use the arrow keys fo highlight #11014EN Concentration of H3P04 and press

__________________

------------------

.
__________________

* (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 o 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.
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Press m the titrator will start the analysis.

is expressed in M (mol/L) of phosphoric acid.

Record the result.

METHOD PARAMETERS

Name : Concentration of H3PO4
Method Revision: 4.0
Standard Titration

Analog CHI1

Analysis Type:
Measurement Input:
Stirrer Configuration:

Stirrer: Stirrer 1
Stirring Speed: 1400 RPM
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, 1lst Der
Recognition Options:

Threshold: 50 mV/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 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(eqg/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:

At the end of the titration, after detection of the equivalence point, “Titration Completed” will appear with the result. The result

Remove the pH electrode and stirrer from the sumple and rinse them thoroughly with deionized water.

CALCULATIONS

Calculations: Sample Calc. by Volume
Titrant units: N (eq/L)
Titrant volume dosed: vV (L)
Final result units: M (mol/L)

Titrant Conc.: 0.1000 N(eg/L)
1.000 mol/eq

100.000 mL

Sample/Titrant:
Sample Volume:

mol V(L)*100*0.1*1.0
L 100.0

RESULTS
Titration Report
Concentration of H3P0O4
11:56 August 2, 2025
Ti 00034

Method Name:

Time & Date:

Report ID:
Titration Results

Method Name: Concentration of H3PO4

Time & Date: 11:56 August 2, 2025

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: 1:24 [mm:ss]

Titration went to Completion:

Analyst Signature:
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PART 4. TITRATION THEORY

4.1. TITRATION THEORY

4.1.1. INTRODUCTION

A titration is a quantitative, volumetric procedure used in analytical chemistry fo determine the concentration of an analyte (the
species being measured) in solution. The concentration of the analyte is determined by slowly adding a fitrant (reagent) to the
solution. As the titrant is added, a chemical reaction occurs between the titrant and the analyfe.
Titration reactions are relatively fast, simple reactions that can be expressed using a chemical equation. The fitration reaction
continues as the fitrant is added until all of the analyte is consumed and the analyte reacts completely and quantitatively with
the titrant.
The point at which all of the analyte has been reacted is called the equivalence point, also known as the theoretical or sfoichiometric
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
visually or by physical measurements.
Titrations cannot be used to defermine the quantity of all analyfes.
The chemical reaction between the titrant and analyte must fulfill four requirements:

o Must be fast and occur within approximately one second after the titrant is added

* Must go to completion

* Must have well-known stoichiometry (reaction ratios)

* A convenient endpoint or inflection point
Titrations provide many advantages over alternative methods; they are highly precise, quickly performed and require relatively
simple apparatus and instrumentation.

4.1.2. USES OF TITRATIONS

* Add 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, plastics, pharmaceutical products

* 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

4.1.3. ADVANTAGES & DISADVANTAGES

Advantages of fitrations as an analytical technique:
* More precise results than many instrumental methods, such as measurement by electrode, the accuracy of the measurement
isupto0.1%
* Simple methods, reasonable capital costs and easy training
o Suitability to measure major components of a mixture or product
* Automation can reduce time and labor spent on each analysis
Disadvantages of titrations as an analytical technique:
* The time it takes fo prepare standards and fitrants
* (ood technique is required fo achieve precise results (training and practice required)
e Not suitable for determining trace or minor components of a mixture or product
* Limited dynamic range, it may require additional sample preparation (dilution) and repeat analyses
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4.2. TYPES OF TITRATIONS
4.2.1. TITRATIONS ACCORDING TO THE MEASUREMENT METHOD

4.2.1.1. Amperometric Titrations

An amperometric titration is performed by placing two electrodes (typically a metal ion-selective electrode and a reference electrode)
into the sumple solution and keeping the potential of the metal electrode af a selected voltage.

The current that flows, due to the oxidation or reduction of a reactant or product, is plotted vs. volume of titrant to provide the
fitration 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 titration, the reactants are electroactive
and the products are not or vice-versa. Amperometric titration curves look like two straight lines intersecting at the equivalence
point, this is due o the change in the electroactivity of the solution.

Figure 1A shows an active analyte and non-reactive fitrant.

Figures 1B and 1D show a nonreactive analyte and a reactive fitrant.

Figure 1C shows a reactive analyte and fitrant.

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.
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Volume of Titrant Volume of Titrant

Figure 1: Amperometric fitrations

4.2.1.2. 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 fo the reference electrode, are monitored to 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
to 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 fitrations, platinum ORP
electrodes in redox titrations, ion-selective electrodes, such as chloride or fluoride for a specific ion titration, and silver electrodes
for argentometric (silver-based) titrations.
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In Figure 2A the pH of the solution is plotted against the volume of fitrant.
In Figure 2B the electrode potential is plotted against the volume of fitrant.
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Figure 2: Potetiometric titrations

4.2.1.3. Spectrophotometric Titrations

The name comes from the method used to detect the endpoint of the titration, not its chemistry. Highly colored indicators that change
color during the course of the fitration 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.

Figure 3A shows the absorption of a metal-indicator complex is being monitored.

The absorption is constant while the metal is complexed by the ethylenediaminetetraacetic acid (EDTA) titrant. The metal indicator
complex was stripped, causing a sharp break in the titration 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.

Figure Figure 3B shows 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 intersection of the two lines determines the equivalence point.
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Figure 3: Spectrophotometric titrations
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4.2.2. TITRATIONS ACCORDING TO THE REACTION TYPE

4.2.2.1. Acid-Base Titrations

Acid-base titrations are the most common type of titrations. They are based upon a reaction between an acid and a base, a
stoichiometric 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,07][1n]
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 [Hin] is one,
[H40 "]=K, and pH=pK,. The color change region s usually =1 pH unit around this point.
Table 1 contains a list of aqueous acid-base chemical indicators, the pH range, the pK, and the expected color (acid and base
form). It is generally recommended to select a chemical indicator that has a pK, as close to the endpoint of the titration as possible.
When chemical indicators are not suitable, a potentiometric pH titration can also be used. The pH of the solution is plotted versus
the volume of fitrant added.

Table 1: Aqueous acid-base chemical indicators

pH Range Indicator pkK, Acid Form Base Form
00-1.6 Methyl Violet Yellow Blue
12-28 Thymol Blue 1.65 Red Yellow
32-44 Methyl Orange 3.46 Red Yellow
3.8-54 Bromocresol Green 4.90 Yellow Blue
48-60 Methyl Red 5.00 Red Yellow
52-6.8 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
8.0-96 Thymol Blue 9.20 Yellow Blue
8.2-10.0 Phenolphthalein 9.50 Clear Pink
94-10.6 Thymolphthalein Clear Blue
10.1-12.0 Alizarin Yellow R Yellow Red
11.4-12.6 Indigo Carmine Blue Yellow




PART 4. TITRATION THEORY / Types of Titrations 4-5

Figure 4 shows a traditional strong acid-strong base titration curve, the volume of sodium hydroxide (NaOH) added to the solution
is plotted against the pH of the solution. Note the abrupt change in the pH at the equivalence point.
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Figure 4: Acid-base titration

4.2.2.2. Argentometric Titrations

Argentometric titrations 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. After 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 titrations) and a reference electrode.

Figure 5 shows the titration of a sodium chloride solution with silver nitrate (AgN03). The volume of AgNOs is plotted against the
potentiometric signal from a chloride ISE.

! I ! ! I
0 10 20 30 40 50 60 70
Volume of AgNO,, mL

Figure 5: Argentometric fitration

4.2.2.3. Complexomeric Titrations

A complex is a species where a central metal ion is covalently bonded to one or more electron donating groups called ligands. In a
complexometric titration, metal ions are titrated using a titrant that binds strongly to it. Often these titrants contain EDTA or (DTA,
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 foo slowly with EDTA for a direct titration.

An indicator electrode that responds to the metal ion can be used to monitor the titration progress. The titration curve will appear
similar fo o potentiometric titration. Complexation indicators change color af the endpoint as all metal ions are “consumed” or
complexed by the titrant,
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Figure 6 shows a typically complexometric titration curve when using an indicator electrode that responds to the metal ion.
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Figure 6: Complexometric titration

4.2.2.4. lon-selective Titrations

The most popular ion-selective titration is an acid-base titration. The hydrogen ion concentration is specifically measured and
monitored during the fitration 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 fitrating 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.

4.2.2.5. Non-aqueous Solvent Acid-Base Titrations

Non-aqueous solvents must be used to titrate very weak acids and bases due to the inherent leveling effect water has on all acids
and bases dissolved in it. A wide variety of weak acids and bases can be titrated using non-aqueous solvents. Mixtures of acids or
bases can often be individually analyzed in a single sequential fitration.

Titration of Acids

Weak acids with pKa's up to about 11 can be titrated 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 fo strong acids (pKe less than
5). Titrating a weaker acid with a strong base fitrant requires 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 titrations of strong, medium and weak 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 quaternary ammonium hydroxides (such as
fetrabutylammonium hydroxide) due to good solubility of tefraalkylammonium salts of the titrated acids and the clean potentiometric
fitration curve obtained.
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Figure 7, shows an example of titration with tributylmethylammonium hydroxide titrant.
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Figure 7: Non-aqueous fifration
Titration of Bases

Weak bases with pKy's up to about 11, which do not ionize with water, can be titrated 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 titration of medium strength bases, such as aliphatic amines (pKs = 4 to 5), but not the titration of weaker bases such
as pyridine (pKy = 8.8). Glacial acetic acid works well for weak bases and has heen used extensively. Less basic solvents such as
acefone, acetonitrile and nitromethane extend the range of titrable compounds.

The endpoint for non-aqueous fitrations 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 or chloroform, when high electrical resistance of the
solvent causes unstable potentials.

4.2.2.6. Precipitation Titrations

Precipitation titrations allow for faster analysis when compared to gravimetric analysis, where a precipitate is formed, filtered, dried
and weighed to 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 to occur, and then unreacted titrant is titrated with a standard solution of another reagent.
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4.2.2.7. Redox Titrations

There are a number of oxidation-reduction reactions that can be used to determine unknown concentration by itration. If the
reaction goes fo completion, is fast and has an analytical signal available to follow it, a titration 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.

Figure 8 shows an example of a redox titration using Cerium (IV) as  titrant.

Redox fitrations are potentiometric titrations where the mV signal from a combination ORP (redox) electrode (usually with a platinum
indicator electrode) is used fo follow the reaction of oxidant/reductant. The electrode potential is determined by the Nemst equation
and is controlled by the oxidant reductant ratio.
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Figure 8: Redox fitration

Visual indicators, such as Ferroin, are also available. The oxidized and reduced form of the indicator will have different colors and
can be used fo determine the endpoint.

Various reductants can be defermined 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 af the equivalence point.

4.2.2.8. 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 determine 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 content is critical to understanding chemical and physical properties of materials and ascertaining product quality. Water
confent 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 sumples 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.
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4.2.3. TITRATIONS ACCORDING TO THE TITRATION SEQUENCE

4.2.3.1. Back Titrations

Back titrations are generally used when a reaction is too slow to be directly accomplished during 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 defermined from the second ftitration is the quantity of reagent required to complete the first reaction.

4.2.3.2. Multiple Endpoint Titrations

Under certain conditions, some fitrations can exhibit more than one equivalence point and be fitratable to the individual endpoints
to determine the concentration of each individual component. Examples of these types of titrations include acid-base (different
strengths acids or bases are in a mixture), redox (each species has a different reduction potential), complexometric (different species
are separately titratable), and acid-base, using polyprotic acids (the pKa of the different protons varies enough to separate them).

In Figure 9A a titration of a polyprotic acid is shown, the different acid strengths of the first and second proton can be determined.

Figure 9B shows a titration with two different metal redox species, the different redox potentials allow the species to be separated.
In Figure 9C the solution being titrated contains a mixture of strong, weak, and very weak acids, the different pKa’s allow the
species fo be separated.
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Figure 9: Multiple endpoint titrations
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4.3. TITRATION PROCEDURE

4.3.1. MANUAL TITRATION

Apparatus required for manual fitration include:
* Volumetric burette, for precisely controlled delivery of fitrant to the reaction vessel
o Erlenmeyer, or similar flask, that facilitates constant mixing or swirling required
fo ensure solution homogeneity
* Volumetric pipettes for the precise addition of samples and indicator solutions
* Titrant solutions of known concentration
e Avisual or instrumental indicator for detecting the completion of the reaction

Wrap fingers around tap,
keeping pressure on
to stop fap coming out

A typical manual titration consists of the following steps:

1. Avolumetric pipette is used to add a known volume of saumple to the flask.

2. An indicator solution or instrument probe is added to the flask.

3. Aburette is used to measure the addition of titrant to the flask and dispense
fitrant in a controlled manner.

4. Titrant is added via the burette until the method indication signals the reaction
endpoint.

5. Analyte concentration is calculated based on the concentration and volume
of titrant required to reach the endpoint.

4.3.2. AUTOMATICTITRATION

Automatic titrators are high-precision analyfical instruments that deliver the titrant, monitor the physical change associated with
the titration reaction, automatically stop at the endpoint and calculates the concentration of the analyte. Automatic fitrators are
best for repetitive titrations and high-accuracy analyses.

An automatic titrator must have an accurate liquid dispensing system. In high-accuracy systems, the liquid dispensing system consists
of three main components: motor-driven syringe burette capable of accurately and precisely dispensing very small volumes of fitrant,
valve system capable of switching between titrant intake and outlet and a dispensing tip. These three main subsysfem 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 itration include:
* An qutomatic titrator, equipped with a burette
* A beaker
* An electronic stirring system, either a propeller stirrer or a magnetic stir bar and stir plate
* Volumetric pipettes for the precise addition of samples
* Standard titrant solutions of known concentration
* 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 titrator according to the manufacturer’s instructions.
2. Use a volumetric pipette 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 fitration.
5. The fitrator will automatically stop at the endpoint and determine the concentration of the analyte.
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4.4. TITRATION RESULTS

4.4.1. ACCURACY

The factors most critical to achieving accurate results are the concentration of the sample, size of the sumple, and having an
optimized set of method parameters.

44.2. REPEATABILITY
Repeatability or the agreement between replicate determinations, is expressed quantitatively as the relative standard deviation (RSD).

4.4.3. SOURCES OF ERROR

One of the advantages of volumetric analysis is excellent accuracy and precision. The sources of error can be grouped into sumpling,
fitrant and standards, chemical reactions, endpoint determination and calculations.

44.3.1. Sampling Errors

* Selection of a non-homogeneous or non-representative sample

* Sample changed or was contaminated during collection, sforage or transfers
* Poor technique when transferring sample to beaker or flask

* Enors in the balance (calibrate and check balance regularly)

4.4.3.2. Preparation Errors

Incorrect preparation due fo:
* Poor technique in weighing the salt or when transferring o volumetric glassware
e Low-purity salts or water used to make titrant and standard
e Dirty or wet glassware
* Improper storage of fitrant or standard which allows water gain, evaporation or deferioration
* Failure o standardize frequently, to adjust for change in titrant
* Failure to flush titrator tubing with a volume of fitrant 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)

4.4.3.3. Dispensing Errors

Incorrect dispensing due to:
* Dead valve volume and leaking valve
* Inaccuracy in motor drive and gear lash or backlash
* Poor burette or piston seal
* Non-uniform diameter of burette glass cylinder
* (hemical incompatibility with tubing or bubble generation
* Density or temperature changes in fitrant
* Inadequate volume to cover electrode

4.4.3.4. Chemical Reaction Errors

* Inappropriate solvent or sample, resulting in side reactions
* Poor mixing in the titration vessel

Reaction between titrant and sample is not rapid

Reaction does not go to completion

Reaction has side reactions
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44.35. 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 titration and the equivalence point. There are two predominant methods
used to defermine the equivalence point, first derivative and second derivative.

The first derivative is often used to determine the inflection point. The inflection point of the titration curve (mV vs. volume) is
normally assumed to be the equivalence point. The maximum value of the first derivative (AmV vs. AV) 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 determined by interpolating the first derivative data points.

The second derivative (AmV? vs. AV?) can also be used fo 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 defermining the endpoint can result from:

* Incorrect signals from the sensor

e Sensor drift

* Sensor or instrument has slow response (it is recommended to keep the sensors in good condition)

* Inappropriate setting on the titrator

45. CALCULATIONS

The main variables used in calculating a result from a fitration are the sumple volume, the concentration of the itrant, and the
volume of titrant required fo reach the equivalence point. At the equivalence point, an equal number of equivalents of the analyte
and titrant has been added.

4.5.1. SAMPLE CALCULATION BY MASS

Ve X Co X Ratio X FW
fitrant ™ Mitrant analyte %100

Csumple =
Msomple

Cample ~ Sample concentration (g/100g)

Viitant~ Volume of fitrant

Gitant ~ Titrant concentration (eq/L)

Ratio  Equivalence ratio of analyte / titrant (mol analyte / eq fitrant)
FWanalyte  Formula weight of the analyte (g/mol)

Msample  Mass of sample (g)

4.5.2. SAMPLE CALCULATION BY VOLUME

VTiTmnT X CTiTmnT X Ratio < FWononte

x 100

Csumple = V
sample

Comple  Sample concentration (g/100mL)

Vitant~ Volume of fitrant

Gitant ~ Titrant concentration (eq/L)

Ratio  Equivalence ratio of analyte / titrant (mol analyte / eq titrant)
FWanalyte  Formula weight of the analyte (g/mol)

Vsample ~~ Volume of sample (ml)
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45.3. STANDARDIZE TITRANT BY MASS

Titrant standardization is the second most important calculation in titrations. A primary standard is fitrated in order to determine
the concentration of the titrant. This is essentially a typical titration calculated in “reverse”, where the concentration of the solution
is known and the titrant is unknown.

Mtondord < Ratio

Ctitrum =
FWstondmd X Vﬁtrunt

GitantTitrant concentration (N)

Msandord  Mass of standard (g)

Ratio Equivalence ratio of titrant / standard (eq titrant / mol standard)
FWstandard  Formula weight of the standard (g/mol)

Vit~ Volume of fitrant (L)

4.5.4. STANDARDIZE TITRANT BY VOLUME

Titrant standardization is the second most important calculation in fitrations. A primary standard is fitrated in order to determine
the concentration of the titrant. This is essentially a typical titration calculated in “reverse”, where the concentration of the solution
is known and the titrant is unknown.

VsTundurd X (] L/] 000 ml.) X CSTGﬂded

Vﬂtrunt

(Titrunt =

Gitant~ Titrant concentration (N)
Vstondord ~ Volume of standard (ml)
Cstndord ~ Concentration of standard (eq/L)
Vitrant - Volume of titrant (L)

45.5. BLANKTITRATION

In a blank itration a pre-titration 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 fitrant 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 titrant used in the blank titration should be subtracted from the regular fitration titrant volume.

. (ﬂtrunt X (Vsumple'vblunk) X Ratio X I:WanulyTe

sample —

x 100

Msomple

Cample  Sample concentration (g/100 g)

Gitont~ Titrant concentration (eq/L)

Vsample ~ Volume of titrant required for the sample (L)

Vbionk ~ Volume of titrant required for the blank (L)

Ratio Equivalence ratio of analyte / titrant (mol analyte / eq titrant)
FWanalyte  Formula weight of the analyte (g/mol)

Msample  Mass of sample (g)
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4.5.6. 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
fitrant volume used to reach the next sequential endpoint.

Ve oy X G X Ratio X FW
fitrant 1 fitrant analyte] %100

Csumple] =
Msample

(V‘ritmn‘rZ'menﬂ) X CTitrunt X Ratio < FWanolyreZ

x 100

(sumpleZ =
Msample

(VtitrunTB'Vnmmz) X (‘ritrunt X Ratio < FWunulyre3 %

Msomple

Csample3 = 100
Csamplet ~ Sample 1 concentration (g/100g)

Ceamplez ~ Sample 2 concentration (g/100g)

Camples — Sample 3 concentration (g/100g)

Vint 1 Volume of fitrant required to reach the first endpoint (L)
Viant2 ~ Volume of fitrant required to reach the second endpoint (L)
Vitant3 ~ Volume of fitrant required to reach the third endpoint (L)
Gitat~ Concentration of fitrant (N)

Ratio  Equivalence ratio of analyte / titrant (mol analyte / eq titrant)
FWanalyte 1 Formula weight of the analyte T (g/mol)

FWanalyte 2 Formula weight of the analyte 2 (g/mol)

FWanalyte 3 Formula weight of the analyte 3 (g/mol)

Mample  Mass of sample (g)

4.5.6.1. Back Titration

The equation used in back titration calculations is also similar to the equation for a blank fitration. Instead of subtracting the iniial
amount of fitrant needed to react with the blank, the amount of second titrant needed to react with the excess fitrant 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
fitrant necessary to reach the first equivalence point.

(c‘ri‘rranﬂ X erunﬂ 'CritmmZ X V‘ri‘rruntZ) X Ratio X FWanaIyte %100

Csomple = V
sample

Cample ~ Sample concentration (g/100mL)

Gitant1~ Concentration of titrant 1 (N)

Virant 1~ Volume of fitrant 1 (1)

Gitant2 ~ Concentration of titrant 2 (N)

Vit~ Volume of fitrant 2 (1)

Ratio  Equivalence ratio of analyte / titrant (mol analyte / eq itrant)
FWanalyte  Formula weight of the analyte (g/mol)

Vsample ~~ Volume of sample (ml)
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4.6. 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 a base.

Activity A physical property corresponding to the concentration of all ions in a solution. Electrodes
respond fo activity.

Amperometric Titration Titrations where the current flow between two electrodes (often a metal electrode and
a reference electrode) are used to monifor the titration progress.

Analyte The chemical species being measured in  fitration.

Argentometric Titration Titrations that use silver (nitrate) as the titrant. These titrations are fypically precipitation
fitrations.

Automatic Titrator An instrument designed to automatically carry out a titration. It will add the appropriate
amount of titrant, determine the endpoint and calculate the results.

Back Titration A type of titration 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” fitrated with
a second titrant.

Base A chemical species that can accept one or more protons (hydrogen ions).

Biamperometric Indication

Uses a dual platinum pin electrode to measure the current flow through a fitration
solution.

Bivoltametric Indication

Uses a dual 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 offen 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 fitration. Titration endpoints typically coincide with the
equivalence point. A fixed value endpoint (pH or mV) can be used as well. The fitration
will stop at the desired point regardless if the titration is complete.

Equivalence Point

The point where the quantity of titrant s 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 determination of an analyte based on the mass of the solid.
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Indicator Electrode

An electrode that responds to the species of inferest. 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 fitrators.

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 to
the concentration or activity of that ion in the solution being measured.

Karl Fischer Titration

A titration that uses a chemical reaction that is specific for determining water.

Manual Titration

A titration that is carried out by hand. The analyst must add the appropriate amount
of titrant, defermine 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 < 1023 atoms
or molecules.

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 Atitration that reacts multiple species in solution, sequentially, using the same 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 fitrate 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 if 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 determined by monitoring the voltage of the solution

using an electrode.
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Precipitation Titration A titration in which the analyte reacts with the fitrant 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 o 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 sample measurements taken by a single person or instrument under
the same conditions.

Spectrophotometric Titration A titration in which the endpoint is marked by a change in color and/or color intensity.
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 defermine the

concentration of an analyte in solution. The concentration of the analyte is determined
by slowly adding a fitrant to the solution. As the fitrant 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 titrant) vs. a dependent variable (pH of the solution).
From the itration curve, the equivalence point or endpoint can be determined.
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CERTIFICATION

All Hanna® instruments conform fo 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
fo the appropriate collection point for the recycling of electrical and electronic equipment, which will conserve natural resources.

Ensuring proper product disposal prevents potential negative consequences for the environment and human health.
For more information, contact your city, your local household waste disposal service, or the place of purchase.

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 fo the supplied equipment may degrade the meter’s performance. For your 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 fo instructions. This warranty is limited to repair or replacement free of charge. Damage due to accidents,
misuse, tampering, or lack of prescribed maintenance is not covered.

If service is required, confact your local Hanna Instruments™ office. If under warranty, report the model number, date of purchase,
serial number (engraved on the bottom of the meter), and the nature of the problem. If the repair is not covered by the warranty,
you will be nofified of the charges incurred. If the instrument is fo be returned fo 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.

MAN932 01/26
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