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OTHER ACCESSORIES

HI 710005/8  Voltage adapter from 115 VAC / 12 VDC 800 mA (USA plug)

HI 710006/8  Voltage adapter from 230 VAC / 12 VDC 800 mA (European plug)
ChecktempC  Pocket-size thermometer (range —50.0 to 150.0 °C)

HI 76404N  Electrode holder

HI 8427 pH and ORP electrode simulator with 1 m (3.3) couxial cable ending in female BNC
connectors

HI 931001 pH and ORP electrode simulator with LCD and 1 m (3.3') coaxial cable ending in female BNC
connectors

HI 76312 Platinum 4-ring conductivity/TDS probe with temperature sensor and 1 m (3.3) cable

HI 7662-T  Temperature probe with 1 m (3.3) cable

HI 92000 Windows® compatible software

HI 920010 9 to 9-pin RS232 cable

RECOMMENDATIONS FOR USERS

Before using these products, make sure they are entirely suitable for the environment in which they are used.

Operation of these instruments in residential areas could cause unacceptable interferences to radio and TV
equipment, requiring the operator fo follow all necessary steps to correct interferences.

The glass bulb at the end of the pH electrode is sensitive to electrostatic discharges. Avoid touching this glass
bulb at all times.

During operation, ESD wrist straps should be worn to avoid possible damage to the electrode by electrostatic
discharges.

Any variation introduced by the user to the supplied equipment may degrade the instruments’ EMC
performance.

To avoid electrical shock, do not use these instruments when voltages at the measurement surface exceed
24 VAC or 60 VDC.

To avoid damage or burns, do not perform any measurement in microwave ovens.
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ORP ELECTRODES

HI 3131B

Glass-body, refillable, combination platinum ORP electrode.
Use: fifration.

—
Ikti HI 3131 . )_

| 150 mm 1
59"

HI 32308
Plastic-body, gel-filled, combination platinum ORP electrode.
Use: general purpose.

%Q(| HI 3230 | . |=.
Y

| 120 mm -
4.7

HI 44308
Plastic-body, gel-filled, combination gold ORP electrode.
Use: general purpose.

R([ HI 4430 | 0|=.T

| 120 mm
47"

Consult the Hanna General Catalog for more electrodes with screw-type or BNC connectors.

EXTENSION CABLE FOR SCREW-TYPE ELECTRODES
(SCREW TO BNC ADAPTER)

HI 7855/1 Extension cable T m (3.3) long
HI 7855/3 Extension cable 3 m (9.9') long

HI 7855 SERIES CABLE CONNECTORS
CONNECTOR AND 3.0 mm (0.12") CABLE WITH BNC

CONNECT TO CONNECT TO THE
SCREW TYPE [E]:):;):m:@@ BNC SOCKET
ELECTRODES OF THE METER
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Dear Customer,

Thank you for choosing a Hanna Instruments product. This manual will provide you with the necessary
information for correct use of the instrument.

Please read this instruction manual carefully before using the instrument.

If you need additional technical information, do not hesitate to e-mail us at tech@hannainst.com or see the
back side of this manual for our worldwide sales and technical service contacts.

These instruments are in compliance with C€ directives.

WARRANTY

HI 4521 and HI 4522 are warranted for two years against defects in workmanship and materials when used
for their intended purpose and maintained according to instructions. Electrodes and probes are guaranteed for
six months. 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 the dealer from whom you purchased the instrument. If under warranty, report
the model number, date of purchase, serial number and the nature of the failure. If the repair is not covered
by the warranty, you will be notified of the charges incurred. If the instrument is to be returned to Hanna
Instruments, first obtain a Retumned Goods Authorization 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.

To validate your warranty, fill out and return the enclosed warranty card within 14 days from the date of
purchase.
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FC 200B
Plastic-body, open junction, conic, Viscolene, non-refillable, combination pH electrode.

Use: meat & cheese.
6 mm
025 —l

R(] Fc2o0 | = =
i

(S 72 grg:n 4>‘

FC 210B
Glass-body, double junction, conic, Viscolene, non-refillable, combination pH electrode.
Use: milk, yogurt.

12 mm
0.5° j!
R(I FC 210 . ‘>7

| 120 mm |
4.

FC 220B
Glass-body, triple-ceramic, single junction, refillable, combination pH electrode.
Use: food processing.

9.5mm DIA 12 mm
0.37" 0.5"
—
Ft({ FC 220 "D

| 120 mm |
47

A

FC911B
Plastic-body, double junction, refillable with built-in amplifier, combination pH electrode.
Use: very high humidity.

12 mm
05
fmm |
W(I FC 911 o D
|

| 110 mm
4.3
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HI 2031B
Glass-body, semimicro, conic, refillable, combination pH electrode.
Use: semisolid products.

6 mm
0.25"
 — |
F——\
=] HI 2031 >
I 1
Li75 mm4>‘
2.95"

HI 13328
Plasfic-body, double junction, refillable, combination pH electrode.
Use: general purpose.

12 mm
05"
— l
R(I HI 1332 | . CD:
|

| 120 mm
4.7

HI 1413B

Glass-body, single junction, flat tip, Viscolene, non-refillable, combination pH electrode.

Use: surface measurement.

12 mm

05" 1

t/-/t(| HI 1413 | || B
I

[ 110 mm »l
4.3

FC 100B
Plastic-body, double junction, refillable, combination pH electrode.
Use: general purpose for food industry.

12 mm
05°
o
ﬁa(l FC 100 o c(j:
|

| 120 mm
47"
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PRELIMINARY EXAMINATION

Remove the instrument from the packing material and examine it carefully to make sure that no damage has
occurred during shipping. If there is any damage, notify your dealer or the nearest Hanna Service Center.

The meters are supplied complete with:
* HI 1131B Glass-body Combination pH Electrode
* H1 76312 Four-ring Conductivity Probe with built-in temperature sensor and ID
* HI 7662-T Temperature probe
* pH 4.01 & 7.01 Buffer solutions, 20 mL each
* HI 700661 Cleaning solution, 2 x 20 mL
 HI 7071S Electrolyte solution
* HI 76404N Electrode Holder
* 12 Vdc Power Adapter
* Instruction Manual

HI 4521 and HI 4522 are supplied with 12 Vdo/230 Vac adapter.
HI 4521-01 and HI 4522-01 are supplied with 12 Vd¢/115 Vac adapter.

Note: Save all packing material until you are sure that the instrument works properly. Any defective item
must be returned in the original packing with the supplied accessories.



GENERAL DESCRIPTION HITI31B

Glass-body, single junction, refillable, combination pH electrode.
HI 4521 and HI 4522 are professional bench meters with color graphic LCD for pH, ORP (Oxidation Reduction Use: general purpose.
Potential), ISE (HI 4522 only), conductivity, resistivity, TDS, salinity and temperature measurements.

The display can be configured as a single channel or dual channel display in various modes: Basic information 9-5',;‘_';7P'A\“f,\_5.nm 1
only, GLP information, Graph and Log History mode. =

I/’Qq HI 1131 . :D

|

The main features of the instruments are:
*  Two input channels;

J

| 120 mm
4.7

o Fight measurement parameters: pH, mV, ISE (HI 4522 only), conductivity, resistivity, TDS, salinity and HI 13308
temperature; - S . -

*  Manual selection, automatic and semiautomatic pH calibration in up to five points, with standard (1.68, Glass-body, semimicro, single juncton, refillable, combinafion pH electode.
3.00, 4.01, 6.86, 7.01, 9.18, 10.01 and 12.45) and custom buffers (up 1o 5 custom buffers); Use: laboratory, vials.

* Manual Selection and Custom Standard ISE calibration in up to five points, with standard (up to five standard p—TY P

solutions for each measurement unit) and custom solutions (up to 5 custom solutions), with or without — 02" \o_zwl
D)

Y

temperature compensation (HI 4522 only); ‘/’Qf| HI 1300 |

*  Pure water checking using the USP < 645> standard; - 120 mm -

*  (onductivity probe automatic recognition;

*  Automatic or custom standard conductivity calibration in up to four points, probe offset calibration; HI 13318
*  One fixed point salinity calibration (Percent Scale only); Glass-body, semimicro, single junction, refillable, combination pH electrode.
*  AutoHold feature to freeze first stable reading on the LCD; Use: flasks.
* Two selectable alarm limits (for pH, mV, ISE, conductivity, resistivity, TDS, salinity);

* Three selectable logging modes: Automatic, Manual, AutoHold logging; S5 —l 7'53'.'5'9-'3"\\5

* Upto 100 logging lots for automatic or manual modes and up to 200 USP reports, up to 100 ISE methods ,Qd " 1301
reports;

*  Selectable area and sampling period feature for automatic logging;
*  GLP feature;

' HI 12308
*  Online and offline graph;
o User-friendly interface on large color graphic LCD (240 x 320 pixels);
e (pto-isolated PC interface via RS232, respectively USB.

— i ‘

210 mm i
8.25"

Plastic-body, double junction, gel-filled, combination pH electrode.
Use: general, field.

;Q(i HI 1230 . (Q:‘

| 120 mm
47"




pH ELECTRODES

All electrodes part numbers ending in B are supplied with a BNC connector and 1 m (3.3') cable, as shown

below:
N - D

HI 1043B
Glass-body, double junction, refillable, combination pH electrode.

Use: strong acid/alkali.
9.5mm DIA 12 mm
0.37" N\.s'

&Q(i HI1§ - D
|

| 120 mm
a7

-

HI 1053B
Glass-body, triple ceramic, conic shape, refillable, combination pH electrode.
Use: emulsions.

12 mm
05 1

Q(I HI 1053 | >
)

| 120 mm -
4

HI 1083B
Glass-body, micro, Viscolene, non-refillable, combination pH electrode.
Use: biotechnology, micro fitration.

1

2 mm
0.5 § mm 3 mm
0.2 0.12° 3.0 mm DIA
012
1] Hi 1083 - I

| 120 mm |
47
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FUNCTIONAL DESCRIPTION

HI 4521/4522 DESCRIPTION
FRONT PANEL

HBNNA Hi 4521
[15:04:15

6995. 1 | &

AT
La=t Cal: Mar 05, 2008 1d:dd o
Elestiode Cand. 1007 22.1c

TChannel 2
Stable

9.368..

Sl M 06, 2008 14045 AT
ell Canstart 3 e o
Oiser D000,5 a2.1-c

Display ‘ f‘:‘; ‘ Channel
-

SEEEHS

REAR PANEL

) Liquid Crystal Display (LCD)

) Main Keyboard

) USB connector

) ON/OFF switch

) Power adapter socket

6) RS232 serial communication connector
) Conductivity probe connector

) Temperature probe socket

) BNC electrode connector for pH/ORP/lon measurements
10) Reference input socket



KEYBOARD DESCRIPTION HI 7035M 111800 S/cm (umho/cm), 230 ml bottle
HI 70351 111800 S/em (mho/em), 500 mL bottle
FUNCTION KEYS HI 8035L 111800 uS/cm (umho/cm), 500 mL FDA approved bottle

P To enfer/exit calibration mode; HI 7037L  100% NaCl sea water standard solution, 500 mL
m To select the desired measurement mode, pH, mV, Rel mV, ISE (HI 4522 only), Conductivity,
Resistivity, TDS, Salinity; ELECTRODE STORAGE SOLUTIONS
To enter Setup (System Setup, pH Setup, mV Setup, ISE Setup (HI 4522 only), Conductivity HI 70300L  Storage Solution, 500 mL bottle
Setup, Resistivity Setup , TDS Setup or Salinity Setup) and to access Log Recall function; HI 80300L  Storage Solution in FDA approved bottle, 500 mL

To obtain general information about the selected option / operation.
ELECTRODE AND PROBE CLEANING SOLUTIONS

VIRTUAL KEYS HI 70000P Electrode Rinse Sachets, 20 mL, 25 pcs

. . ) HI 7061L  General Purpose Solution, 500 mlL bottle
The upper row keys are assigned to the virtual keys placed on the bottom of the LCD, which allow you to HI7073L  Proten Cleaning Soluton, 500 mL. bftle

perform the displayed function, depending on the current menu (e.g. | ooy | | 2% " and | cramne | in HI 7074 Inorganic Ceaning Solufion, 500 mL bottle

Measure mode). HI 7077L  0il & Fat Cleaning Solution, 500 mL bottle
HI 8061L  General Purpose Solution in FDA approved bottle, 500 mL
HI 8073L  Protein Cleaning Solution in FDA approved bottle, 500 mL
HI 8077L 0l & Fat Cleaning Solution in FDA approved bottle, 500 mL

ELECTRODE REFILL ELECTROLYTE SOLUTIONS

HI 7071 3.5M KO + AgCl Electrolyte, 4x30 ml, for single junction electrodes
HI 7072 1M KNO, Electrolyte, 4x30 mL
HI 7082 3.5M KCI Electrolyte, 4x30 ml, for double junction electrodes

LCD GENERAL DESCRIPTION HI 8071 3.5M KO + AgCl Flectrolyte in FDA approved bottle, 4x30 ml, for single junction electrodes
e Date Measure — Selected HI 8072 1M KNO, Electrolyte in FDA approved bottle, 4x30 mL
N FrcflepH Stle mode HI 8082  3.5M KCI Electrolyte in FDA approved bottle, 4x30 mL, for double junction electrodes
Stabilty HI 8093 1M KU + AgCl Electrolyte in FDA approved bottle, 4x30 mL
. pH indicator
/ Last Cal.: Mar 06, 2006 14:44 AZC1 oRP PRETREATME"T soluTIo“s
Measuqed Electrade Cond.: 100 22' l Ci— Me_asurement
value el ] _ unit HI 7020L  Test Solution 200-275 mV, 500 ml hottle
\ A Frofile EC Stable
9 HI 7021L  Test Solution 240 mV, 500 mL bottle
o . ms compenaation HI 7022L  Test Solution 470 mV, 500 ml bottle
information ~{Last Ca: Har 06, 2006 14:45 2 1*\:%2“ B mode HI 7091L  Reducing Pretreatment Solution, 500 mL
Reminder-__|Ofset BOMS : T emperature H1 7092L  Oxidizing Pretreatment Solution, 500 mL
messages area
Virtual keys— ] Display Iif;"lt | Channel
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pH BUFFER SOLUTIONS

HI 6001 pH 1.679 Buffer Solution, 500 mL bottle

HI 6003 pH 3.000 Buffer Solution, 500 mL bottle

HI 8004L  pH 4.01 Buffer Solution in FDA approved bottle, 500 mL
HI 6004 pH 4.010 Buffer Solution, 500 mL bottle

HI 8006L  pH 6.86 Buffer Solution in FDA approved bottle, 500 mL
HI 6068 pH 6.862 Buffer Solution, 500 mL bottle

HI 8007L  pH 7.01 Buffer Solution in FDA approved bottle, 500 mL
HI 6007 pH 7.010 Buffer Solution, 500 mL bottle

HI 6091 pH 9.177 Buffer Solution, 500 mL bottle

HI 8009L  pH 9.18 Buffer Solution in FDA approved bottle, 500 mL
HI 8010L  pH 10.01 Buffer Solution in FDA approved bottle, 500 mL
HI 6010 pH 10.010 Buffer Solution, 500 ml bottle

HI 6124 pH 12.450 Buffer Solution, 500 ml bottle

CONDUCTIVITY BUFFER SOLUTIONS

HI 70033P 84 S/am (umho/cm), 20 ml sachets (25 pcs.)

HI 7033M 84 iS/am (umho/cm), 230 mL bottle

HI 7033L 84 uS/am (umho/cm), 500 mL bottle

HI 8033L 84 uS/cm (umho/cm), 500 mL FDA approved bottle
HI 70031P 1413 S/ (umho/cm), 20 ml sachets (25 pes.)
HI 7031M 1413 S/ (umho/cm), 230 mlL bottle
HI 7031L 1413 uS/em (umho/cm), 500 mL bottle
HI 8031L 1413 uS/em (umho/cm), 500 mL FDA approved bottle
HI 70039P 5000 S/cm (umho/em), 20 ml sachets (25 ps.)
HI 7039M 5000 uS/em (umho/cm), 230 mlL bottle

HI 7039L 5000 uS/em (umho/cm), 500 mL bottle

HI 8039L 5000 wS/em (umho/cm), 500 mL FDA approved bottle
HI 70030P 12880 uS/cm (umho/cm), 20 mL sachets (25 pes.)

HI 7030M 12880 S/cm (umho/cm), 230 mL bottle

HI 7030L 12880 wS/cm (umho/cm), 500 mL bottle

HI 8030L 12880 wS/cm (umho/cm), 500 mL FDA approved bottle
HI 7034M 80000 uS/cm (umho/cm), 230 mL bottle

HI 7034L 80000 uS/cm (umho/cm), 500 mL bottle

HI 8034L 80000 wS/cm (umho/cm), 500 mL FDA approved bottle

108

SPECIFICATIONS

Hl 4521 | H 4522
pH Range -2.000 to 20.000 pH
Resolution 0.1 pH /0.01 pH /0.001 pH
Acuracy +01pH
=0.01 pH
=0.002 pH = 115D
(alibration Up to five-paint calibration, 8 standard buffers available
(1.68,3.00, 401, 6.86, 7.01, 9.18,10.01, 12.45), and 5 custom buffers
mV Range +2000.0 mV
Resolution 0.1 mv
Accuracy +0.2mV = 1LSD
Relative mV offset range +2000.0 mV

ISE

Range 1¥10- 10 9.99*10°° conc.
Resolution 1 onc. /0.1 conc. /0,01 conc. / 0001 conc
Accuragy +0.5% (monovalent ions)

+1% (divalent ons)
(alibration Up to five-point calibration,

5 fived standard solutions available
for each measurement unit,
and 5 cwstom solufions




HI 4521 HI 4522

Condudtivity

Range

0.000 to 9.999 14S/cm
10.00 to 99.99 uS/em
100.0 to 999.9 uS/em
1.000 to 9.999 mS/cm
10.00 to 99.99 mS/cm
100.0 to 1000.0 mS/cm

Resolution

0.001 S/em
0.01 uS/em
0.1 pS/em
0.001 mS/em
0.01 mS/cm
0.1 mS/cm

Accuracy

1% of reading (==0.01 S/cm)

Cell constant

0.0500 to 200.00

Cell type

2, 4 cells

Calibration type/points

Auto standard recognition, User standard
Single Point / Multi Point calibration

Calibration reminder

Yes

Temperature compensation

Disabled / Linear / Non linear (natural water)

Temperature coefficient

0.00 to 10.00 %/°C

Reference temperature

15.0 °C to 30.0 °C

Profiles

Up to 10

USP compliant

Yes

Resistivity

Range

1.0 to 99.9 Ohms x cm
100 to 999 Ohms x cm
1.00 to 9.99 KOhms x cm
10.0 to 99.9 KOhms x cm
100 to 999 KOhms x cm
1.00 to 9.99 MOhms x cm
10.0 to 100.0 MOhms x cm

Resolution

0.1 Ohms x cm
1 Ohms x cm
0.01 KOhms x cm
0.1 KOhms x cm
1 KOhms x cm
0.01 MOhms x cm
0.1 MOhms x cm

Accuracy

+2 % of reading (=1 Ohm x cm)

Calibration

No

DS

Range

0.000 to 9.999 ppm
10.00 fo 99.99 ppm
100.0 to 999.9 ppm
1.000 to 9.999 ppt
10.00 to 99.99 ppt
100.0 to 400.0 ppt
actual TDS (with 1.00 factor)

Resolution

0.001 ppm
0.01 ppm
0.1 ppm
0.001 ppt
0.01 ppt
0.1 ppt

Accuracy

+1% of reading (==0.01 ppm)

10

TEMPERATURE CORRELATION
FOR pH SENSITIVE GLASS
The resistance of glass electrodes partially depends on the temperature. The lower the femperature, the higher the

resistance. It takes more time for the reading to stabilize if the resistance is higher. In addition, the response time
will suffer to a greater degree at temperatures below 25 °C (77 °F).

Q

yabi
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* AR
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=20 -10 0 +10+20+30+40+50+60+70+80+90 °C

£

Since the resistance of the pH electrode is in the range of 50 — 200 Mohm, the current across the membrane is in the pico
Ampere range. Large curents can disturb the calibration of the electrode for many hours.

For these reasons high humidity environments, short circuits and static discharges are detrimental to a stable
pH reading.

The pH electrode’s life also depends on the temperature. If constantly used at high temperatures, the
electrode life is drastically reduced.

Typical Electrode Life

Ambient Temperature 1 — 3 years
90 °C (194 °F) Less than 4 months
120 °C (248 °F) Less than 1 month

Alkaline Error

High concentrations of sodium ions inferfere with readings in alkaline solutions. The pH af which the inferference
starts to be significant depends upon the composition of the glass. This inferference is called alkaline error and
causes the pH to be underestimated. Hanna's glass formulations have the indicated characteristics.

Sodium Ton Corredtion for the Glass at 20-25 °C (68-77 °F)
Concentration pH Error
0.1 Mol L' Na* 13.00 0.10
13.50 0.14
14.00 0.20
12.50 0.10
13.00 0.18
1.0 Mol L No* 13.50 0.29
14.00 0.40
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mV / pH / ISE CHANNEL

HI 4521 HI 4522

SYMPTOMS

PROBLEM

SOLUTION

Slow response/excessive
drift.

Dirty pH electrode.

Soak the electrode tip in
HI 7061 solution for 30
minutes and then dean
the electrode.

Readings fluctuate up
and down (noise).

(Clogged/dirty junction.

Low electrolyte level
(refillable electrodes

only).

(Clean the electrode.
Refill with fresh solution
(for refillable electrodes

only).

Range

Salinity

Practical Scale
0.00 to 42.00 psu

Water Scale
0.00 to 80.00 ppt

Percent Scale
0.0 to 400.0 %

Resolution

0.01 for Practical Scale / Natural Sea Water
0.1 % for Percent Scale

Accuracy

+1% of reading

Calibration

Percent Scale - 1 point
(with HI 7037 buffer)

The LD displays "--—-"
during measurements
(pH, mV, mV Rel or
ISE).

Out of range in the
appropriate scale.

Make sure the sample is
in the spedfied range.
Recalibrate. Check the
electrolyte level and the
general state of the
pH/ORP or ISE electrode.

Range
Temperature

-20.0 t0 120.0 °C
-4.0 o 248.0 °F
253.15 10 393.15 K

Resolution

0.1°C/01°F/01K

Accuracy

+02°C/ +04°F/ +02K
(without probe)

Keyboard

8 keys

Out of range in the
mV scale.

Dry
membrane/junction.

Soak in HI 70300
Storage solution for at
least one hour.

Input channels

2

PC interfoce

opto-isolated RS232 and USB

6LP

Cell constant, ref temp / coefficient,
calibration points, cal time stamp, probe offset for condudiivity

The instrument does
not work with the
temperature probe.

Out of order
temperature probe.

Replace the probe.

Auto-Hold

Yes

The meter fails to
calibrate or gives
faulty readings.

Broken or out of order
electrode.

Replace the electrode.

Record samples

100 lots with 10000 records / lot

Logging feature Logging interval

Settable between 1 and max log fime

Type

Automatic, Log on demand, AutoHold

Replafinization

Yes

Explicit warnings are
displayed during
calibration.

Dirty/broken electrode,
contaminated buffers.

Follow displayed
instructions.

The electrode
condition is nof
displayed after
calibration.

Only one-point
calibration has been
performed.

Perform at least a two-
point calibration.

L(D Color Graphic LCD 240 x 320 pixels
Bucklight Yes (with setfable backlight saver)
Inputs 8 pin DIN, BNC
Outputs RS232, USB
Power 12VDC adapter
Dimensions 160 x 231 x 94 mm (6.3 x 9.1 x 3.7")
Weight 1.2 Kg (2.6 Ib)
Implemented standards USP stage 1, 2, 3
Conducivity probe recognition Yes

The instrument does
not override the
loading process.

Internal or software
error.

Restart the instrument
using the power switch.
If the error persists,
contact your vendor.

EC calibration solution

84.0 uS/am, 1413 uS/am, 500 mS/am, 12.88 mS/am, 80.0 mS/am, 111.8 mS/am

Accesories

2 cell probe (0.1 cell const, 0 to 400 1iS)
4 cell probe (1.0 cell constant wide range)
USP kit (flow cell, resistor set for low range checking)

106
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OPERATIONAL GUIDE

POWER CONNECTION

Plug the 12 VDC adapter into the power supply socket.

Note: These instruments use non volatile memory to refain the meter settings, even when unplugged.
ELECTRODE AND PROBE CONNECTIONS

For pH or ORP measurements connect a pH / ORP electrode with internal reference to the BNC connector

located on the rear panel of the instrument.

For ISE measurements (HI 4522) connect, an ISE electrode with internal reference to the BNC connector
located on the rear panel of the instrument.

For electrodes with a separate reference connect the electrode’s BNC to the BNC connector and the electrode’s
reference to the reference input socket.

For temperature measurements and aufomatic femperature compensation connect the temperature probe to the
appropriafe socket (mV channel only).

For conductivity, resistivity, TDS or salinity measurements connect a conductivity probe to the DIN connector
located on the rear panel of the instrument.
INSTRUMENT START UP

* Tum the instrument on from the power switch located on the rear panel of the instrument.
* Please wait until the instrument finishes the initialization process.

Note: It is normal for the loading process to take a few seconds. If the instrument doesn’t display the next
screen, restart the meter using the power switch. If the problem persists, contact your dealer.

HI 4521
wl.0

HIENNNLY

instruments

Loading.....

12

TROUBLESHOOTING GUIDE

CONDUCTIVITY / RESISTIVITY / TDS / SALINITY CHANNEL

SYMPTOMS

PROBLEM

SOLUTION

Reading flucuates up
and down (noise).

Conductivity probe
not properly
connected.

Insert the probe.

Display shows "-—
during measurements.

Reading out of
range.

Recalibrate the meter;
Check the sample is
within the measurable
range.

Meter fails fo calibrate
or gives faulty
readings.

Broken Condudtivity
probe.

Replace the probe.

The instrument doesn't
measure the
temperature from the
probe.

The probe
temperature sensor is
broken. / The
femperature source is
set as manual.

Replace the probe. / Set
the temperature source as
aufomatic.

The meter fails fo The probe is Replace the probe.
calibrate or gives damaged.

faulty readings.

Explicit warnings are | Dirty / dumaged Follow displayed

displayed during
clibration.

probe, contaminated
standards.

instructions.

The instrument does
not overide the
loading process.

Initializing / software
error.

Restart the instrument
using the power switch.

If the emor persists confact
your vendor.

"Error Detected"
pop-up at start up.

Initialization error.

Visualize the eror (by
pressing "Yes" key).
Contact your vendor if
aitical error occurs.
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For AmpHel® electrodes:

If the electrode does not respond to pH changes, the battery run down and the electrode should be replaced.

MEASURE
Rinse the pH electrode tip with distilled water. Immerse the tip (bottom 4 cm /1%2") in the sample and
stir gently for a few seconds.

For a faster response and to avoid cross-contamination of the samples, rinse the electrode tip with a few drops
of the solution to be tested, before taking measurements.

STORAGE PROCEDURE
To minimize clogging and assure a quick response time, the glass bulb and the junction of pH electrode should
be kept moist and not allowed to dry out.

Replace the solution in the protective cap with a few drops of HI 70300 or HI 80300 Storage Solution o, in its
absence, Filling Solution (HI 70771 or HI 8071 for single junction and HI 7082 or HI 8082 for double junction
electrodes). Follow the Preparation Procedure on page 103 before taking measurements.

Note: NEVER STORE THE ELECTRODE IN DISTILLED OR DEIONIZED WATER.

PERIODIC MAINTENANCE

Inspect the electrode and the cable. The cable used for connection to the instrument must be intact and there
must be no points of broken insulation on the cable or cracks on the electrode stem or bulb. Connectors must
be perfectly clean and dry. If any scratches or cracks are present, replace the electrode. Rinse off any salt
deposits with water.

pH Probe Maintenance

For refillable electrodes:

Refill the reference chamber with fresh electrolyte (HI 7071 or HI 8071 for single junction or HI 7082 or
HI 8082 for double junction electrodes). Allow the electrode to stand upright for 1 hour. Follow the Storage
Procedure above.

pH CLEANING PROCEDURE
* General Soak in Hanna HI 7061 or HI 8061 General Cleaning Solution for approximately "2 hour.

* Profein Soak in Hanna HI 7073 or HI 8073 Protein Cleaning Solufion for 15 minutes.

* Inorganic ~ Soak in Hanna HI 7074 Inorganic Cleaning Solution for 15 minutes.
* Oil/grease  Rinse with Hanna HI 7077 or HI 8077 Qil and Fat Cleaning Solution.

IMPORTANT: After performing any of the cleaning procedures, rinse the electrode thoroughly with distilled
water, refill the reference chamber with fresh electrolyte (not necessary for gel-filled electrodes) and soak the
electrode in HI 70300 or HI 80300 Storage Solution for at least 1 hour before taking measurements.
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CHANNEL SELECTION

o Press | chamel whlle in Measure mode to access channel

selection menu. Four available options will be displayed:
Channel 1, Channel 2, or multi-channel with the first or the
second channel focused. The “Choose Channel Configura-
is displayed in the Reminder messages area

pressed.

* Select rhe desired opnon by pressing the appropriate key:

Channel 1 {"Channel 1 §
EChannEHEJ Chan"e'zl TRl Channe 2 . The instru-

ment will enter in the selected option Measure mode.

13

0700
Mar 06, 2006

Channel 1

Measure

G Frofile pH Stable

B .9 9 4 rH

Last Cal.: Mar 06, 2006 14:44 et
ast Cal.: Mar 0, :

Electrode Cand.: 1005 22- 2 °C
Channel 2

8 @gogECB Stable
Last Cal: Mar 08, 2006 14:43 ATC2
Cell Constant [3] 1.1618cm
Olffset: 0.000pS 22' 1 °C
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DISPLAYING MODES

For each measurement mode (pH, mV, Rel mV, lon, Conductivity, Resistivity, TDS or Salinity) the following
display configurations are available: Basic, Good Laboratory Practice (GLP), Graph and Log History.

Basic

Accessing this option, the measured value and its units are
displayed on the LCD, along with the temperature value, tem-
perature compensation mode, and minimal GLP data.

To choose the Basic displaying mode:

messages area.

o Press [ rwe | The instrument will display the basic infor-
mation for the selected measurement mode.

GLP

Accessing this option, a detailed GLP data will be displayed on

the LCD for pH / ISE: Last Calibration Date and Time, Offset and

Slope values, Calibration Buffers, Electrode Condition and for

conductivity / salinity: Last Calibration Date and Time, Calibra-

tion Standards, Cell Constant, Probe Offset, Reference Temperature,

Compensation Coefficient, Temperature Compensation.

Note: If only a one-point pH calibration is performed or the current
calibration does not include af least two consecutive standard
buffers of pH 4.01, 7.01 (6.86) and 10.01 (9.18) buffers, the
Electrode Condition will be unknown.

To access the GLP displaying mode:

* Press while in Measure mode. The “Choose Display
Configuration” message will be displayed in the Reminder
messages area.

e Press| = | The instrument will display the defailed GLP
dofo.

14

Measure
P Profile pH Siable
L ] rH
Last Cal.: Mar 06, 2006 14:44 i
ast Lal.: Mar 2, 3
Electrade Cond.: 1003 22- 1 °C
Channel 2
@ Frofile EC Stable
L4 m3
Last Cal: Mar 08, 2006 14:43 ATC2
Cell Constant [3]: 1.161 8fcm
Offset; 0.000uS 22.1°c
" Start
Display | Lol | | Charnel

B 993 Stable
- pH ATCA
22.2°C

Fampls I0: a0t
Last Calibration: Mar 06, 2006 14:44
Ozt 1.4 my Average Slops 3824

et =1
Calibrated: JHanna Hanna Hanna
4.010 7.010 10.010)
Elec. Cond: [e—— 100
Channel 2

g 143 Stable
- mS ATCEZ
22.2°C

Sample I0: a0t
Last Calibration: Mar 06, 2006 14:43
Ref.T. 25.0 'C__ T.Coof..1.303 Offzet: 0,000

Calibrated: | zq00 1415 1255

Cell Const: 1.1014/cm 1.1635/cm 1.1618/cm

Start |

Cogl | Charnel

Dizplay |

ELECTRODE CONDITIONING
& MAINTENANCE

I

Reference
Fill Hole

Sensing
Wire

Reference
Wire

Reference
Junction

Glass i&
Bulb — |

Plastic Body
pH Electrode

Reference
Wire
Reference
Junction
Platinum or
Gold tip

Plastic Body
ORP Electrode

il

Reference

— Fill Hole

Reference
Wire

Sensing
Wire

Reference
Junction

&Y Glass

Uj/ Bulb

Glass Body
pH Electrode

Reference
Wire
Reference
Junction
Platinum or
Gold tip

Glass Body
ORP Electrode

PREPARATION PROCEDURE

Remove the protective cap of the pH electrode.

DO NOT BE ALARMED IF SALT DEPOSITS ARE PRESENT. This is normal with electrodes. They will disappear

when rinsed with water.

During transport, tiny bubbles of air may form inside the glass bulb affecting proper functioning of the electrode.
These bubbles can be removed by “shaking down” the electrode as you would do with a glass thermometer.

If the bulb and/or junction is dry, soak the electrode in HI 70300 or HI 80300 Storage Solution for at least one hour.

For refillable electrodes:

If the filling solution (electrolyte) is more than 2%z cm (1”) below the fill hole, add HI 7082 or HI 8082 3.5M
KCl Electrolyte Solution for double junction or HI 7071 or HI 8071 3.5M KCI+AgQl Electrolyte Solution for

single junction electrodes.

For faster response, unscrew the fill hole screw during measurements.
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PROBE CONDITIONING & MAINTENANCE

MEASURE
Rinse the conductivity probe with distilled water. Immerse the tip (bottom 4 cm /1'4”) in the sample and
stir gently for a few seconds.

For a faster response and to avoid cross-contamination of the samples, rinse the probe with a few drops of the
solution to be tested, before taking measurements.

PERIODIC MAINTENANCE

Inspect the probe and the cable. The cable used for connection to the instrument must be intact and there must
be no points of broken insulation on the cable. Connectors must be perfectly clean and dry. Rinse off any salt
deposits with water.

If more cleaning is required, remove the probe sleeve and clean the probe with a cloth or a nonabrasive
detergent. Make sure to reinsert the sleeve onto the probe properly and in the right direction. After cleaning
the probe, recalibrate the instrument.

The platinum rings are sustained with glass. Take great care while handling the probe.

T 1T 1 ==

R == m—

IMPORTANT: After performing any of the cleaning procedures, rinse the electrode thoroughly with distilled
water.
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Graph

Accessing this option, the online graph with the currently logged @

values (pH, mV, Rel mV, ISE respectively Conductivity, Resistiv- [ Chanel1

. .. . . Eofile pH Stable

ity, TDS, Salinity vs. Seconds) will be displayed. B 993

If there is no active log, the previously logged data for the pH

selected parameter will be plotted. iren
Eemvods topd to0z 0 22.5°C

Notes:  If no data were logged, the graph displaying mode
will not be accessible.

* If no automatic log is saved, the offline graph will "
not be available. 100 dur
To access the offline / online graph: ; S
o o while in /M?asure mode. The. Choose Dllspluy e | 0% | 9| B
Configuration” message will be displayed in the Reminder
messages ared.
o Press| o |
When the online graph is displayed:
* Use| =1 |and| r= |fomove the graph along horizontal (7ime) oxis.

* Press [ serue ] to access the zoom menu for the verfical (Paramefer) axis. Use | s | of [ise cur | for

zooming vertical axis.

® Press | escape ! fo return fo the main menu.

When the offline graph is displayed:
o Use the arrow keys to move the graph along the horizontal and vertical axes.

* Press o access the zoom menu for horizontal and vertical axes. Use |
(o )/ (o) () vespectively (2o )/ (o )/ (e )/ (|
between the active zooming axes. Press | o m | or {_ | fo zoom the selected xis.

Note: While in zoom graph menu the [ wooe ] m key is not accessible.

® Press | escape ! to return fo the main menu.
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Log History

Accessing this option, last logged records will be displayed on the LCD.
The log history list also contains the appropriafe main parameter
values, the logged temperature, the temperature compensation
source / mode, as well as the records time stamp.

To access the Log History displaying mode:

Configuration

“message will be displayed in the Reminder

messages area.

o Press| % |- The instrument will display the log history
regarding the selected measure mode.

Notes:

15:33:33
Mar 06, 2006
Channel 1

i Erafile pH Stable
B .9 8 9 rH
Last Cal.: Mar 06, 2006 1444 AT
ast Cal: Mar O, :
Electrode Cond.: 1005 22- B °C
Channel 2

8 935 Stable
. mS ATCE2

22.7 °C
Canductivity
3.537 m3 22T A 15:33:00)

T.658 mS 227 A 15:32:59

6452 mS 227 A 15:32:585

6476 mS 227 A 15:32:57]
Dizplay | Ii::; | | Channel

When an alarm condition is active, all logged records will have an exclamation mark (1).
When a meter is in auto-hold, the logged records will have an “H” symbol.

If another measure mode is selected, the Log History will be cleared.

If the temperature unit is changed, all logged temperature values will be automatically displayed

in the new temperature unit.
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pH BUFFER TEMPERATURE
DEPENDENCE
Temperature has an effect on pH. The calibration buffer solutions are affected by temperature changes to a
lower degree than normal solutions.

During calibration the instrument will automatically calibrate to the pH value corresponding to the measured
or sef temperature.

TEMP pH BUFFERS

°C | °K [ °F | 1.679 | 3.000 | 4.010 | 6.862 | 7.010 | 9.177 | 10.010 | 12.454

0 | 273 32 | 1.670 | 3.072 | 4.007 | 6.982 | 7.130 | 9.459 | 10316 | 13.379

5 | 278 41 | 1670 | 3.051 | 4002 | 6.949 | 7.098 | 9.391 | 10245 | 13.178

10 | 283 [ 50 [ 1.671 | 3.033 | 4000 | 6.921 | 7.070 | 9.328 | 10.180 | 12.985

15 (288 [ 59 | 1.673 | 3.019 | 4.001 | 6.897 | 7.046 | 9.273 | 10.118 | 12.799

20 | 293 68 | 1.675| 3.008 | 4.004 | 6.878 | 7.027 | 9.222 | 10.062 | 12.621

25 | 298 | 77 | 1.679 | 3.000 | 4010 | 6.862 | 7.010 | 9.177 | 10.010 | 12.450

30 | 303 | 86 | 1.683 | 2.995 | 4017 | 6.851 | 6.998 | 9.137 | 9.962 | 12286

35 (308 95 | 1.688 | 2991 | 4026 | 6.842 | 6.989 | 9.108 | 9.919 | 12128

40 [ 313 [ 104 | 1.693 | 2990 | 4037 | 6.837 | 6.983 | 9.069 | 9.881 | 11.978

45 [ 318 113 | 1.700 | 2990 | 4.049 | 6.834 | 6.979 | 9.040 | 9.847 | 11.834

50 | 323 | 122 1707 | 2991 | 4062 | 6.834 | 6978 | 9.014 | 9.817 | 11.697

55 (328 ( 131 1715 | 2993 | 4076 | 6.836 | 6.979 | 8.990 | 9793 | 11.566

60 (333 ( 140 | 1724 | 2995 | 4.091 | 6.839 | 6.982 | 8.969 | 9.773 | 11.442

65 (338 ( 149 | 1734 | 2998 | 4107 | 6.844 | 6.987 | 8.948 | 9757 | 11323

70 | 343 158 | 1.744 | 3.000 | 4123 | 6.850 | 6.993 | 8929 | 9.746 | 11.211

75 | 348 [ 167 | 1755 | 3.002 | 4139 | 6.857 | 7.001 | 8910 | 9.740 | 11.104

80 | 353 | 176| 1.767 | 3.003 | 4156 | 6.865 | 7.010 | 8.891 | 9.738 | 11.003

85 | 358 | 185 1.780 | 3.002 | 4172 | 6.873 | 7.019 | 8.871 | 9.740 | 10.908

90 [ 363 | 194 1.793 | 3.000 | 4187 | 6.880 | 7.029 | 8.851 | 9.748 | 10.819

95 [ 368 | 203 | 1.807 | 2.996 | 4202 | 6.888 | 7.040 | 8.829 | 9.759 | 10.734

During calibration the instrument will display the pH buffer value at 25 °C.
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PC INTERFACE

Data transmission from the instrument to the PC can be done with the HI 92000 Windows® compatible
software (optional). HI 92000 also offers graphing and on-line help feature.

Data can be exported fo the most popular spreadsheet programs for further analysis.

HI 4521 and HI 4522 instruments have two available serial interfaces: RS232 and USB. The desired serial
interface can be selected from the settings window of the HI 92000 software.

If choosing the RS232 serial interface, use the optional Hanna HI 920010 cable connector to connect your
instrument to a PC. Make sure that your instrument is switched off and then plug one connector to the
instrument RS232 socket and the other one to the serial port of your PC.

Note: Other cables than HI 920010 may use a different configuration. In this case, communication between
instrument and PC may not be possible.

If choosing the USB serial inferface, use a standard USB cable to connect your instrument to the PC.

For both serial interfaces, make sure that the instrument and the HI 92000 software have the same baud rafe
and the appropriate communication port.
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The System Setup menu allows the user to customize the user interface, consult the meter information, set the
external serial communication inferface and to restore the manufacturer settings.

Accessing System Setup EEREW System Setup

o Press while in Measure mode. SR P TR

* Press | i | The system setup options will be displayed | Saving Confiratir: Enabled
on the LCD. o S

To access a System Sefup option: O viostion seon b

eter Information

* Uej A lor| v |tohighlight the desired option. Festore Factory Seings
* Press to access the selected option.
The following is a defailed description of the System Setup opfion | oo
screen. announced by besper,
Essape | Select | Fiy | W

Beeper

This option allows the user to enable or disable the beeper. When the beeper is enabled, a specific beep will
be heard when the reading becomes stable, when an alarm condition is reached, when pressing a key or if
a wrong key is pressed.

Stability Indicator

When the reading becomes stable, the instrument delivers a medium beep only if this option is ON, along with the
“Stable” indicator on the LCD.

Alarm

If this option is ON, a continuous double beep will be heard each time the set limits in Measure mode are
exceeded, along with the “Alarm” indicator on the LCD.

Key Pressed

If this option is ON, a short beep will be heard each time a valid key is pressed.
Wrong Key

If this option is ON, a long beep will be heard when an incorrect key is pressed.

17



To set the Beeper: - Beeper highlighted lot. The “Please wait...” message will be dis- &2t Log Report
R IR e — played on the LCD for a short period. The user customised T e
Alarmn: Oy i i Campany Name Harra
. o o report will be displayed on the LCD. e o, 20 L5052
viong Key: Note:  For automatic logging only, it is possible to view the Crorstcr 0 Top v
Additional Infa 1
|0”ed 1 h [Additional Info 2
° p g p Lazt Calibration Mar 06, 2006 16:40
Calibrated Bufers
[ ] o ; 1 7392 —22. 5. & 16:45:53)
along the horizontal or vertical axis with the arrow keys. S T e mis toese
4 7354 -222 254 A 16:46:02]
. . . . 5 g -230 254 A 16:46:03)
Press (Seeet 1o chocse the euenis o |f pressing while the graph is displayed, the o Tam  Cmroamea  fossos
zoom menu for the horizontal and verfical axes will be o A T
Ezzape Seleat | M | W i ¢ v Becaps Graph | |
accessed. Press | 7o L - Y
. . . ; N . Mar 0, 2005 Log Report
Saving Confirmation R N A R TN WA W Ay e
— ; \ p | K K Leg Type Autematic
When enabling this opnon uprompt will uppeuron the LCD olemng A System Setup [ Zeom /1 Zeem o switch between the active | [ or 06, 2006 16.60000
d d Instrument 10 o1
Charvel Corfig. e on Charvel | zooming axes and then zoom in or out on the selected | [Sezrete® Tap wat
EEpEr . . . . 4 dditional Infa 1
Saving Confirmatiar axis by pressing the appropriate virtual key. . [Graph View]
GLF Data . . o
P F . Date & Time ° i i i 1 ) X
and refum fo the edifing mode by pressing| cawes | Ifdisabled, the | P25 & T Press | |10 return o the previous menu at any time. I
Ha : . Language: English i}
modified values will be saved automatically. e i %500 e g
H . . . Ideter Imformation TO delete IO‘SI 5. T T
To enable / disable the saving confirmation: Frostore Fartory Setlings : i oo Rocal mod LA
* Press [ sevwe | while in Log Recall mode.
g | B 7308 -177 254 A 16:46:04| |
7 6313 57 254 A 16:46:05|
. 0 access delete or delete all mode.
Shift
Press <Select> to enable or dizable . Escape . <] D
the sa:ing co:ﬂ:mation option. feTUm TO lOg RBCU// View mOde ’ s | |
Ezcape Sielect ‘ ﬂ ‘ V °
cuncel operunon | M suto Log Recall
LO017_FPH , 200
LO1E_FH <har UB, ZDDE 16:27:00:
wait...” message will be displayed on the LCD unfil the | |Loraftt - car 06 2008 161345
GLP Data selected lot or all lots are deleted. tggﬁ:gg M 05 2005 160435
- ._| <Plar ., ol
This option allows the user to set general information which will appear in the log reports. The options can have o Press and then press | UMY er 06, 2005 16025
. i | | <hdar 0, <0236
o max of 10 characters. refum fo Log Recallview mode. LODS Myl 06, 200 180740
Operator ID — this option allows you to edit the name of the operator. o Press exit log Recallmode and refum fo Measure mode. | oo Sher 06 2008 15520
Instrument 1D — this option allows you to edit an identification name/number for the instrument. Note: Logged lots should also be deleted whenever “Please Delete __ __
. . . o " . " ress CView? to view selected lot.
Company Name — this option allows you fo edit the company name. 0ld Log Files” or “Low Data Logging Space” message appears Frass CSETUPD 1o chang optian.
. . ress to filker og o=,
Additional Info 1 & Additional Info 2— for general purpose notations. on the LCD, in the Reminder messages arec. - S
SCape lew
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set as Direct/AutoHold in order to use this logging mode.
To log data using this mode:

while in Measure mode to start the logging session. The logged values are only the ones
frozen on the LCD, after {_ e | was pressed and the stability criferion reached.
* To store another frozen value, press, |To return o normal logging mode and then {_ | ogain.

e Press

* To stop the logging session, press | SL‘;’ __________ - |/| e

Notes:  For the automatic logging, if the maximum Ioggmg time (24h) has been reached, a warning pop-
up will be displayed on the LCD in order to stop the current log and start another one in a new lot.
* 1f 100 lots have heen saved or maximum 10000 records have been manually stored, a warning
pop-up will be displayed on the LCD in order to delete one lot or to select a new lot for the
manual logging fo log other records.

lOG RECA“- Measure
This feature allows the user to view all stored data. If no data were  IEEEEEER

logged, the “No records were found” message will be displayed on
the LCD in the Log Recall screen. Otherwise, the instrument will
display all the memorized lots in accordance with the selected option:
Automatic Log, Manual Log ISE Method Report (HI 4522), or USP

&P Profile 1 Stable

To set the GLP Datu:

select the GLP Data option.

Press
desired opTion.

Select

Lor{ 7] to highlight the

Press|

4 BCDODEFGHI JKL
will be dlspluyed on the LCD. MNOPGRSTUYWX
. Y2 abeode Fahi|j
Enfer the desired information by using | [= |and} v jto | Lkt mee e s L
............................ S

highlight the desired character. It is also p055|b|e todeletethelost | Hlo 123456783

character by posmomng the cursor on the Backspace character (%) | |mformsten snms.
. : Ezcape Select | D | V

(onf/rmaﬂon is enubled press

to the edmng mode Otherwise, the modified options are saved
automatically.

15:35:58
Mar 0B, 2008

Operator 1D

Company Mame

i
A
[« I \

Report.

To view the memorized datu:

Press while in Measure mode.

Press {_ % |- The “Choose Log Report Type” message will

]

be displayed in the Reminder messages area.

Press | “en 1 Moo | o select
the desired Log / ISE/ USP Report type. Al logged Iots for the

tomatic ¢ { Manual ¢ [15% Watad 0[
Log Log J Ngpori

3.925..

Last Cal.: Mar OB, 2006 17:02 ATCH
Electrode Cond.: 502 28 1 °oC

Ezcape

Chooze Log Report Type

Automatic | Manual | ISE Method
Log Log Fepart

16:34:03

LMl Auto Log Recall

LO17_PH %

selected Log Report type will be displayed on the LCD. T e O 200 Toare

) . LO15_PH <hdar 06, 20068 161348

To filter the displayed lofs, press and then the | [oiaPH  <viar 05, 2008 161754

) ) . . . LOT3ISE  <har DB, 2008 16:04:38>

desired unit ( i i b omv b1 ose  (HI 4522), LO12ZISE  <Mar 0, 2008 16:03:30>

iR oA : LOT1_bkAv <hdar 06, 20068 16:02:56:

I L0710k <kdar 06, 20068 16:02:36:

P Cond | I' | | Or | _sainiy ) Only the se- LOD9_ MY <Mar 0, 2008 16:01:4%

LO0s_PH <kdar 06, 2006 16:01:00:

lected measurement unit lots will be dlspluyed on the LCD. 00T P i 0 2006 156520

Y { LOOE_bA Mar 06, 2006 15:55:46

Select the desired lot with | A Jor{ v | and press = o -
[ view | to display the logged / report dum from the | [Eress (e 1o ven celectedion

"""""""""""""""" Prezz <MODE> to filter log lots.
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Ezcape

g | M | 1%

Date & Time
This option allows the user to set the current date & time and the format in which they appear.

Set Date and Time
This option allows you to set the current date (year/month/day) and time (hour/minute/second).

Notes: * Only years starting with 2000 are accepted.
* The time is set using the selected time format. For 12 Hour time format only, the AM/PM can also
be selected with | A Jori Vv |

Set Time Format
This option allows you to choose between 12 Hour (AM/PM) time format and 24 Hour time format from the
displayed pop-up menu.

Set Date Format

This option allows you to choose the desired date format from 6 available options: DD/MM/YYYY; MM/DD/YYYY;
YYYY/MM/DD; Mon DD, YYYY; DD-MM-YYYY and YYYY-Mon-DD.

To set the Date & Time:

e Use

select the Date& Time option.

o Press| seect | A jor v |tohighlight the desired option you want to modify.
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043,40
Und Jan 15, 2008

Enter the date and time:

year marith day

hour minute second

‘ 10 ‘ 43 ‘ 30 ‘

Prezs <Escape’ to et to previous screen.
Press <Edit> to edit the focused entry.
Press <Mexty or <Previous> to select entry.

Ezcape Edit Mewt Previous

foescapewithoutsaving or| zsse= |foretumtothe edmng mode
Otherwise, the modified opnon is suved aufomatically.

o |f the time is changed with more than one hour before
last pH/ION calibration, a pop-up warning will appear on the LCD, notifying the user that a date/time
conflict has occured and some time-dependent modes could work improperly (e.g. Measure, GLP,

Log).

LCD Setup
This option allows the user to set the Contrast, the Backlight of the LCD and the Backlight Saver. The Contrast
parameter can be adjusted within 7 steps, while the Backlight parameter within 4 steps. The Backlight Saver can
be set from 1 to 60 minutes or it can be OFF (disabled). All the changes are visible on the LCD for each parameter.
Note: Ifthe instrument backlight is turned off after the set period of

time, press any key fo tum it back on.

10:4d:45
Jan 18, 2006

Adjust the contrast and backlight and
press <Escapel.

To set the LCD Setup

Backlight (— ]
Backlight Saver: 10 minutes

select the LCD Setup option.

_smmmm

Prezs <Mexts to mowe to the nest
entry far edit.

Escape

Meut ‘ A ‘ V
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The “Logging”, sampling period and “AutoHold” indicators will be displayed on the LCD.

* To store another frozen value, press [ %%, | /[ 4 | ogain.
* To stop the logging session, press | [ b= /'_ -

LOGGING MODE 3 M::,2DDB Me asure

This logging mode can be used for any sample measurements. By | Prair s
choosing this logging mode, r Leg? /i_ w2 | will be avail-

o Press | | while in Measure mode to manually log o 1240ppm
record. The * “logged” indicator will be displayed on the LCD.

able in Measure mode.
To log data using this mode:
e The records will be stored in one lof. In order to change the  |Las Cal: tar 05 20051504
+ hlaride TEMP 1

logging lot, see the measured parameter setup for details, Log 26.1°c
option, New Lot generation.

Dizplay ‘ Log ‘ ‘ Channel

LOGGING MODE 4
This logging mode can be used for mulﬂple samples measurement. By choosing this logging mode, i_ e |

land | 25 | /| s | will be available in Measure mode.

To log data using this mode:

* Press| s |/[ sz | whilein Measure mode to manually log a record. Each value s logged ot the fime
when the key was pressed. When the measured value s fiozen on the LCD by pressing | 527 | /[ 4%
and the stability criterion is reached, the logged value is the one that has been frozen on the LCD.

* Tostore another frozen value, press |* _| to return to normal logging mode and then {__| again.

* The records will be stored in one lot. In order to change the logging lot, see the measured unit Sefup for
details, Log option, New Lot generation.

LOGGING MODE 5
This logging mode can be used for mulfiple samples measurement. By choosing this logging mode, |
and {_ | will be available in Measure mode.

Notes:  The| = Jor| == |ond| 27 |or| & |will be available in multichannel Measure

Log1 =i

mode, depending on the focused channel.
* |f the Reading Mode option is set as Direct and the Logging Mode 5 session is started, a warning
pop-up will be displayed on the LCD, informing the user that the Reading Mode option must be
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* Tosfop the logging session, press| 5= | /| 22 | The

Log Save screen will display thelog lot ID, the setfable log
interval / sampling:

* Press '_,f.:;,. |t0 adjust the log interval andy/or the log

sampling or pressl to save the current log in
the displayed formut.

1 1o enter log interval edit menu and use

v | ud|ust the Ioggmg start-stop

current value and use | nex
next / prevmus pommeter

. | to save the current log.

* While the instrument is saving the data, a “Please
wait...” pop-up message will be displayed on the LCD.

LOGGING MODE 2
This logging mode can be used for mulfiple samples measurement.
By choosing this logging mode, | =% | /| % | and

Log1

'_::]“, |/'_,‘;:,u | will be ovailable in Measure mode.

To log dum using this mode:

/'_ “+. | while in Measure mode to start the
logging session. When rhe measured value is frozen on the L(D

by pressing e |/ i | and the stability riferion is

reached, the Iogged value is the one that has been frozen on the

Log Save

Lat name: LOD9_PH

Start Time: 10:47:46 Mar 06, 2006
Stop Time: 10:48:19 Mar 0B, 2006
Sampling: 0o:00:01

Prezs <Saver to save the current log,
Press <Set Interval: to adjust log intereal
or lag sampling.

Ezcape

Set |

Save
Interual

Channel 1

Log Save

Lat name: LO09_PH

Start Time: 10:47:45 Mar 08, 2008

Stop Time: 10:48:19 Mar 0B, 2006
Sampling: 0o:00:01

Press <Mestr or < Previous> ta select entry.
Prezz <Edity to edit time value.

Ezcape

Edit | [{E | Previaus

Last Cal.: Mar 08, 2006 10:37 AT
Electrode Cond.:Unknown 22 Boc

Measure

AutcHald Loggirg 1=
P Profile pH Stable

6.370..

LCD unfil refurning to normal logging mode by pressing | “225.
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Continuous
Reading

Stop

Log Channel

Dizplay |

Language
This option allows the user to choose the desired language in which
all information will be displayed.

To selecT the Longuuge
1o select the Language option.

o Press| see anduse; A Jorj v ohighlight the

desued language.

confirm your selection and return to the System

Setup menu or press
menu without changing.

to return to the System Setup

Serial Communication

This option allows the user to set the desired speed for the serial
communication (baud rate) between the instrument and PC from
1200, 2400, 4800 or 9600.

To set the serial communication:

o Use| A Jorf v |toselectthe Seria/ Communication
option.

o Press| see anduse; A Jorj v ohighlight the

desired buud rate.

Note: The meter and the PC program must have the same baud rate.

21

53526 o ”
bt o 2006 System Setup

Channel Config:
Elceper

Saving Confirmation;
GLF Data

Ciate & Tirne

LCD Setup
Language:
Sierial Cornmmuni cation: 9600 bps|
eter Information

Festore Factory Settings

pH on Channel 1

Prezz <Selects to choose the curnent

language.

Escape Select ‘ ﬂ ‘ V
15.33.06 o o
Mar DF, 2005 System Setup

Charnel Config:
Elceper

Saving Confirmation:
GLF Data

Date & Time

LCD Setup
Language:

Serial Comrnunication:
Ileter Information
Fiestore Factory Settings

pH on Channel 1

Press <Selects to view and choose the
baud rate parameter.

Seleat | M | 17

Escape




Meter Information

This option provides general information about the instrument serial

number (each instrument has an unique identification serial number),

the software version and the factory calibration date and time (for mV,

conductivity and temperature).

Note: Al the instruments are factory calibrated for mV, conductivity
and temperature. After one year following factory calibration,
the “Factory Calibration Due” message will appear on the
LCD, in the Reminder messages area, notifying the user that
the instrument should be taken to the nearest Hanna Customer
Service for factory calibration.

To view the meter information:

to select the Meter Information option.

Restore Factory Seftings

This option allows the user to reset the instrument to the default
factory settings.

To restore the factory settings:

to return without restoring defaults.

Setup or press

22

o confirm and fo view the meter information or press|

15:33:31
Mar 06, 2006

System Setup

Charnel Config:
Eeeper

Saving Confirmation;
GLF Data

Date & Time

LCI

Ser|  Software Version: w10
Feg Conductivity Factory Calibr.:

Temperature Factary Calibr.:

— Press <Escape? to return.
Py

pH on Channel 1

Meter Information
Lar  Serial Mumber: 00000000 Jish|

mi: Mar 08, 2006 14:24
Mar 06, 2006 14:16

] Mar OB, 2006 14:22

Enabled

identification parameters.

Escape

15:33:54
Mar OB, 2008

to return to the System Setup

Systemn Setup

Channel Config:
Eeeper
Saving Confirmnation:

Serial Cornrnuni cation:
Ieter Informnation

Are you sure you want to
reset the meter to factary
defauls?

pH on Channel 1

Enabled

default Factary settings.

Yes | Ma | |

This feature allows the user to log pH, mV, ISE (HI 4522), conductivity, resistivity, TDS, salinity and
temperature. The logging behaviour is dependent on the Logging Type and Reading Mode options from the
parameter sefup.

The Logging Data Configuration options from the appropriate unit setup must be set first in order to be saved
into the log report.

The maximum number of logged records is 10.000/lot, the maximum logging time is 24h and up to 100 lots
can be saved.

Regarding data logging, the available logging modes are shown in the table below:

Logging Mode | Logging Type | Reading Mode
1 Automatic Direct
2 Automatic | Direct/AutoHold
3 Manual Direct
4 Manual Direct/AutoHold
5 AutoHold Direct/AutoHold

LOGGING MODE 1

This logging mode can be used to monitor a chemical reaction. By choosing this logging mode,
be available in Measure mode.
To log data using this mode:

o Press| Se “’/i_“;:; | while in Measure mode to start the  [==mte — gogu,y L

6.373..

Measure

Ft. S

logging session. The “Logging” and the Sampling Period indica-
tors will be displayed on the LCD and data will be stored at the
set sampling period.

Note: While automatic logging is running, the measured pa-
rameter setup is not available. A warning message will
be displayed if the setup is accessed.

* |f accessing Graph option while logging, the online graph can

IEiast Czl.: E"Iar SB,SSDDB 1702 AT
jectrode Cond. 500
be visualized on the LCD (see Display Mode section). 26.9°c
* | accessing Log History option while logging, last logged data : o

Dizplay | Log | | Charnel

can be visualized on the LCD (see Display Mode).
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TEMPERATURE CALIBRATION

The temperature user calibration menu can be accessed at the meter startup by pressing simultaniously three
keys as in the below drawing:

PUSH ALL THREE
BUTTONS SAME TIME

g m SETUP HELP

Note: The femperature user calibration is performed in three points: around 0°C, 50°C, 100°C.

To perform temperature user calibration:

o Select the desired temperature channel by pressing [ crares |

(the temperature channel is switched between temperature EC
channel and temperature pH channel).

WG Temp. Calibration
> Ch:

Calibrated: Jan 18, 2008 10:58

o Press| .| to start the temperature calibration. Adjust the
femperature preset value using | A Jor{ v | when '-':Er:a“““""
alibrated:  Jan 13, :
necessary.

* Insert the probe in the beaker with water at 0°C.

-------------------- Press <Start User Calib to start calibr.

e Wait fo stabilize and then press | 0 confirm the | | Press <Clear User Calt> 1o clear caib.
| S— Presz <Escaper to euit calibration made.
calibration point.

Sttart Clear

Escape , , Channel
* Repeat the previous three steps for 50°C and 100°C. P | e ol | s S
* Save the calibration.
* Press | escepe | fo retum fo measure mode.
Note: Press [ Z% 1 if you want to clear the femperature user calibration.
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The pH Setup menu allows the user to set the parameters associated with pH measurement and calibration.

pPH Setup

Accessing pH Setup

* Press while in Measure mode and then |

i i Profile 1
select pH range for the desired channel. Citagtion
; . Sarnple 1D
* Press  sevue Jand then | 2, |10 access pH Setup menu. | [sibiliy Crieria Medium
: g Feading hode: Direct
10Nn- Log
To access a pH Setup option: Los
H 1 H H ANE . . | ial Paint: 7.000 pH
e Usef A Jor{ W |to highlight the desired opfion. et s
* Press to access the selected option.
Press <Select’ ta access the profiles
manager.
The following is o detailed description of the pH Setup opfion L5522 | > [ 2]V

screens.

Profile

Choosing this option the measuring and the calibration mode can be customized. Up to 10 profiles can be
defined by the user.

The available options are:

Save Current Profile: save the current profile.
Load Profile: load from available profiles.
Delete Profile: delete a profile.

Save Current Profile pH Setup

To save the current profile:

. . Save Current Profile
o select the Profile option. Load Froiile
Celete Profile

o Press| seet | and then select Save Current Profile option. The

the text bar. Itis also possible to delete the last cha
the cursor on the Backspace character (%) and pressing ;

Prezs <Select> ta save the current profile
and give it the name for future use.

-~

o return to the Profile options. Escape

. PfeSSg Select | M | WV




Note: The saved profile will automatically become the current profile. PRACTICAL SALINITY SCALE (UNESCO 1978)

According to the definition, salinity of a sample in psu (practical salinity units) is calculated using the
following formula:
_ C, (sample)

CBG5;15) 1,

Load Profile
To load one profile:

T

r. = 1.0031-107°T* —6.9698 107 T +1.104256-107' T* + 2.00564 - 107 T + 6.766097 - 10~

5 k 3 & c Cf(t)
SaI:Zak-R% +f(t)-2ka%— . T 5 3
~ = 1+1.5X+ X" L+Y2 472

f(t) T-15

T 1:0.0162-(T-15)

Press <Escape? to return in previous panel.
Press <Select to use the selected profile.

where:
Esciape Select A | v
R, - coefficient;
Delete Profile FEEWN Dolote Profile C(sample) - uncompensated conductivity at T °C;
To delete one of the existing profiles: wip ((35,15)= 42914 pS/cm - the corresponding conductivity of KCI solution containing a mass of 32.4356 g
o Usef - 1o select the Profile option. Frofle 1 KCI/1 Kg solution;
. : E o ighiht e r, - femperature compensation polynom
Fh 0,=0.008 b,=0.0005
0,=-0.1692 b,=-0.0056
’ 0,=125.3851 b,=-0.0066
0,=14.0941 b,=-0.0375
. — a,=-7.0261 ,=0.0636
Prezs <Escape’ to return in previous panel.
Press <Delete? to delete selected profile. 05: 2708] b5: _00] 44
° Escape DOelete A | v 0 = 0008
,=0.0005
X=400R,
Y=100R,

() =(T-15)/[1+0.0162(T-15)]

Note: The formula can be applied for salinity values between 0 and 42 psu.
The formula can be applied for temperatures between -2 °C and 35 °C.
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SALINITY CALIBRATION

Salinity calibration is a one-point calibration procedure at 100.0% NaCl. Use the HI 7037L calibra-
tion solution (sea water solution) as a 100% NaCl standard solution.

To enter salinity calibration:

o Set the meter for salinity range;

o Select the Percent Scale (see Salinity Setup section);

* Rinse the probe with some of the calibration solution or deionized water;

* Immerse the probe into HI 7037L solution. The sleeve holes must be completely submerged. Tap
the probe repeatedly to remove any air bubbles that may be trapped inside the sleeve.

* Enfer in calibration mode by pressing [ oa J;
o Wait fo stabilize;

e Press to finish salinity calibration or press | cancel calibration.

SALINITY MEASUREMENT

Three measurement scales are available for salinity (Natural Sea Water Scale, Practical Salinity Scale and
Percent Scale).

NATURAL SEA WATER SCALE (UNESCO 1966)

According to the definition, salinity of a sample in ppt is calculated using the following formula:
_ C,; (sample)
T CB5:15) T,
rp =1.0031-10° T* —6.9698-107 T +1.104259-107 T? + 2.00564-107 T + 6.766097 - 10~
R=R,+107R (R, =1.00(T-15.0)[96.7—72,0R, +37.3R] —(0.63+0.21R2)(T-15.0)]
S = -0.08996 + 28.2929729R +12.80832R > —10.67869R * + 5.98624R* ~1.32311R’

where:
R, - coefficient;

C(sample) - uncompensated conductivity at T °C;

((35,15)= 42914 pS/cm - the corresponding conductivity of KCI solution containing a mass of 32.4356 g
KCl / 1 Kg solution;

r, - femperature compensation polynom.

Note: The formula can be applied for temperatures between 10 °C and 31 °C.
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Temperature

The temperature has a direct influence on pH. This option allows the user to choose the temperature source and
units, as well as the desired manual temperature for manual temperature compensation mode.

Temperature Source

If using a temperature probe, Automatic Temperature Compensation will be performed relative to the displayed
temperature, with the “ATC 1/ 2 indicator displayed on the LCD. The ATC option can be selected for Channel 1
or Channel 2, in accordance with the configurated channel utilizing a temperature probe. If no temperature probe
is detected, Manual Temperature Compensation will be performed, with the “MTC” indicator on the LCD.

Temperature Unit

Accessing this option, the desired temperature unit can be chosen (Celsius, Fahrenheit or Kelvin degrees) and the
meter will automatically make the conversion for the selected unit.

Manual Temperature

If no temperature probe is connected or the Temperature Source is set as Manual, the desired temperature can be
set manually.

To set one of the temperature options:

o

o Usei

select the Temperature option.

Temperature
- Aaral Temperature

o Pressi see anduse] A Jor{ Vv |tohighlight the
desired temperature option you wish to modify.

o Press| seer jonduse] A Jorj v |fo highlight the
desired option (for Tempemfure Source & Unit options) or use

Presz <Selectr ta choose the temperature
source.

Unitopions) or press| accest | to save the current value (for Manual | exoape

Selaat | M | 1%

Temperature opion). Otherwise, press | escae o cancel operation.

Calibration
This option allows the user to set all the data regarding the pH calibration process.

Buffer Entry Type
Three entry modes for the pH buffers used for calibration are available:

Automatic — the instrument automatically selects the closest buffer to the measured pH value from the edited
buffer group.

Semiautomatic — the instrument automatically selects the closest buffers to the measured pH value from all
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available buffers and you can choose the one used.

Manual Seledion — the desired pH buffer is manually selected from all available buffers, regardless of measured value.

To select the Buffer Entry Type:

Edit Buffer Group [
Calibration Fernir
Set Rerninder Period
Clear Calibration

cancel operation.

Prezz <Selectr to choose the entry mode
of pH buffer.

Escape

Select | M | WV

Ist Cal. Point

Two options are available for the 1st Cal.: Point and Offset.
If Point option is selected, the slope values adjacent to the calibration points will be reevaluated (normal calibration).
If at least a two-point calibration has been performed and an offset correction of the electrode is wanted
(maintaining the existing slope values), perform a one-point calibration using the Offset option.

To set the Tst Cal. Point:

pH Setup

aral Selection

Cal. Paint: it

Custorn Buffers
Edit Buffer Group

Calibration Ferninder:

Set Rerninder Period

Clear Calibration

Prezz <Selects to zet the function of the
next first pH calibration buffer,

Escape

Select | M | WV

Edit Custom Buffers

If you want to use other buffers than the ones already memorized (standard buffers), the Edit Custom Buffers option
is available, allowing you to set the desired pH buffers. Up to five pH custom buffers can be set.
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TDS MEASUREMENT

Make sure the TDS factor has been set before taking TDS measurements (see 7DS Sefup section).

DIRECT MEASUREMENT Measure
. . . Channel 2
To measure the TDS of a sample using the Direct reading mode: [ & Frofle 2 Stable
o Press and then | | to select TDS measure mode.
* Select the Direct reading mode (see 7DS Setup section).
* Proceed s for the conductivity measurement (see Conductivity
Measurement section). o%¥ ppm
Eelfl E_Ironstant2[52]6 lc‘:l 073 em aTCE
T.eC;:ve;Tﬁ..-SDZ. Lirear 23-4°C
Dizplay ‘ SLt:; ‘ ‘ Channel

DIRECT/AUTOHOLD MEASUREMENT

MMeasure

To measure TDS of a sample using the Direct / AutoHold reading mode: — [oomieer g et 2 sl
o Select the Direct / AutoHold reading mode (see TDS Setup
section).

* Proceed s for the conductivity measurement. (see Conductiv-
ity Measurement section)

1233..

Cell Constant [2]: 1.1073fcm aTCE
Ref. Temp.: 25.0°C
T.Coelf: 1.90% Linear 23.9°c
- Sitart Continuous
Dizplay | Log Reading Channel
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RESISTIVITY MEASUREMENT

Make sure the instrument has been calibrated before taking resistivity measurements.

DIRECT MEASUREMENT

To measure the resistivity of a sample using the Direct reading ] Y ——
mode: ' & Prafile 2 Stable
* Press and then [ =sses. | to select resistivity mea-
sure mode.
* Select the Direct reading mode (see Resistivity Sefup section). 3 9
* Proceed as for the conductivity measurement (see Conductivity * KOhm
Measurement section).
gelfl E_Ironstant [2]D 1 E‘:I 073icm AT
TeCoe;m? SDA. Linear 22-800
Display | SLt:; | | Charnel

DIRECT/AUTOHOLD MEASUREMENT
To measure resistivity of a sample using the Direct / AutoHold reading

TEa7aT . )
Mar 05, 2006 Measure

mOde Channel 2 SRR
. ) . & Profile 2 Stable
o Select the Direct / AutoHold reading mode (see Resistivity Sefup
section).
* Proceed as for the conductivity measurement. (see Conductivity
Measurement section)
. KOhm
gelfl E_Il_onstantz[sZ]D 1 E‘:| 073em ATCE
TeCoeﬁm?l SUA. Linear 22-800
Dlizplay | ?_t:; C;r;ir;::;s Channel
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To edit the Custom Buffers: Custom Buffers

o Use to select the Calibration option.

o Pressi see anduse| A ori v tohighlight the
Edit Custom Buffers option.

Fora previoussetvolue pressi’"

Prezs <Meust Buffer: to chooze the nest
custom buffer for edit.

Ezcape

et Edit
Eiuiffer Eiuiffer

Edit Buffer Group

Accessing this option the user can edit the desired group of five pH buffers for automatic buffer recognition
(Automatic Buffer Entry Type). If the Buffer Group already contains five pH buffers, at least one pH buffer has to
be removed in order to add another buffer.

B:52:5d4
Mar 06, 2006

Channel 1

o Pressi select und usei A lor] v |tohighlight the e | ] Farma] ] o
H H H i 1673 F.000 4.010 6562 7010
o
I burier roup oprion.
o Press| seect [anduse| [= |and| ¥ to choose the
pH buffer fo be included in the buffer group [ BiierGo [

* Pressi asa | or remove | to add / remove the selected pH —]

buffer o / from the buffer group

Buffer Group

To set the Buffer Group

" to select the Calibration option.

Presz <AddiRemaover to add/remoue the

to return to Calibration options and to save the changes. | | curen butfer toffrom butfer grovp.
> [ v

o Pres

Escape Remaue
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Calibration Reminder
In order o have accurate readings, the instrument must be calibrated frecquently. Three options are available for
the calibration reminder: Daily, Periodic or Disabled.

To set the Calibration Reminder: pH Setup

1o select the Calibration option. _
Effer Entry Type: Parual Selection

] { H B . 1zt Cal. Paoint: Faint
th v fo hlghhght The Edit Custorn Buffers

Edit Buffer Group
Calibration Rerninder:
Set Rerninder Period

1 fo h|gh||ghT The Clear Calibration

cancel operation.

Press <Selects to chooze a calibration
reminder type or to disable it

Seleat | M | 17

Escape

Set Reminder Period

If choosing Daily or Periodic options for the Calibration Reminder, the Set Remind Period must be accessed in order fo sef

the fime interval until next calibration. The time interval between two calibrations can be set up to 1 day / 1 year for

Daily / Periodic options.

Note: If Set Reminder Period parameter is accessed and the Calibration Reminder is disabled, a warning
message appears on the LCD informing the user that the reminder period can be set only if the Calibration
Reminder is set as Daily or Periodic.

To set the Reminder Period:

142,33‘:3?12005 Periodic Reminder

Channel 1

| o select the Calibration option.

Erter the time period that must be

A ‘ or v ‘ m hlghhghr The paszed zince the last calibration before

the time reminder will appear.

days hours minutes

Press <Escape’ to exit to previous screen.
Prezz <Edit> ta edit the focused entry.
Press <Mestr or <Previousr to select entry.

Escape Edit | et | Previous

110 escape wnhout saving or, cavsa | fo refum fo the edifing mode. Otherwise, the modified
opnon s saved uuTomuhcuIIy
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Stage 3 - this is an off-line test.

To perform this test:

* Take the water sample from the previous test and increase its ionic strength for a pH measurement at
25 °G

* Record the pH and round it to the nearest 0.1 pH;

* Look up the corresponding conducivity value measured in Stage 2 above;

o If the conductivity is lower than the conductivity from the below table, then the sumple has met the USP
requirements. Otherwise, the water didn’t meet the USP requirements.

Condudivity Condudivity

o (S/a) o (uS/m)
50 47 6.1 24
51 41 6.2 25
52 36 6.3 24
53 33 6.4 23
54 30 6.5 22
55 28 6.6 21
5.6 26 6.7 26
57 25 6.8 31
58 24 6.9 38
59 24 70 46
6.0 24

To access the USP menu:

* Select the Direct / USP reading mode (see Conductivity Setup);
e Return to measure mode;

* Press (USP) and then select the desired USP stage.
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DIRECT/USP MEASUREMENT

In this measure mode the user can check for ultra pure water using the United States Pharmacopeia standard
(USP <645>).

This USP standard consists of three sfages (one in-line and two off-line tests) as following:

Stage 1 - this is an in-line test.

To perform this test:

* Measure the temperature of the water and the uncompensated conductivity readings. The measurement
may be performed in a suitable container or as in-line measurement.

* The temperature will be round down to the nearest 5 °C and look up the corresponding conductivity value
in the below table.

e |f the measured conductivity is lower than the conductivity in the table, then the water meets the USP
requirements.
* Otherwise, proceed to Stage 2 testing.

Temperature Condudivity Temperature Condudivity

Q (1S/cm) qQ (uS/cm)
0 0.6 55 21

5 0.8 60 2.2
10 0.9 65 24
15 1.0 70 25
20 1.1 75 27
25 1.3 80 27
30 1.4 85 2.7
35 15 90 27
40 1.7 95 29
45 18 100 31
50 1.9

Stage 2 - this is an off-line test.

To perform this test:

* Store the water sample in an enclosed clean container that has been rinsed previously with water of the
same quality.

* Adjust the sample’s temperature to 25 °C and agitate the sample to ensure that it has equilibrated with
ambient €0,

o |f the measured conductivity is less than 2.1 S/cm, then the sample has met the USP requirements.

* Qtherwise, proceed to Stage 3 testing.
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Clear Calibration
Accessing this option, the existent pH calibration can be cleared. If the calibration is cleared, another calibration
has to be performed.
To clear Calibration:

pH Setup

Eviffer Entry Type: Fanual Selection|
Papt H Ll 1st Cal. Poirt: Puaint]

A or vV fo hlghllghT The Edit Custorn Buffers

Edit Buffer Group

Calibration Ferninder: Periodic|

Set Ferninder Period

* Press| seect  andu

(lear Calibration option..

Clear Calibration

displayed asking for confirmation.

* Pressi fo confirm or press
saving and return to the Calibration options.

to escape without

Prezz <Select> to clear the calibration
relative to current channel.

Select | M | WV

Ezcape

Sample ID
This option allows the user to give to the measured sumples an identification number/name. Two Sample D
options are available: /D Increment Mode and Edit Sample ID.

ID Increment Mode

Two increment modes for the sample 1D can be selected:

None — the sample ID will be fixed and it can be set alphanumerically.

Automatic — the sample ID will be increased with 1 for each new log lot.

To set the ID Increment Mode:

o Use|

o

o Press:
ID Increment Mode option.
o Pressi see anduse] A Jor{ ¥ |fohighlight the

see anduse; A or{ v |fohighlight the

desired option.

Preszz <Selecty to chooze the increment
miode for zample identifier.

Ezcape

Select | M | WV
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Ed./'fSar?vp/e ) | CONDUCTIVITY MEASUREMENT

This option allows the user to edit the sample ID.
Note: If the ID Increment Mode is set to None, the sample ID can be set alphanumerically, otherwise it can be Make sure the instrument has been calibrated before taking conductivity measurements.
set only numerically.

To edit T.e Sample ID: DIRECT MEASUREMENT

select the Sample 1D option.

_ To measure the conductivity of a sample using the Direct reading 7= Y
° elec inri ‘ inhli Edit Sarnple [Cx Tap waterl . -
Press | SI ...... t ........ (1 nd USG ; \v fo hlgh|lghf the : : mode: & Profile 2 Stable
Edit Samp/e ] option. * Press and then { cona | to select conductivity
o Press fo confirm your selection. (] < measure mode.
ABCDEFGHI JKEL . . ..

* |f the selected increment mode is None, the Text Editor menu will be MNDFORSTUY WX * Select the Direct reading mode (see Conductivity Setup). 256 9
displayed on the LCD, allowing you to enfer the desired sample | | |V T2 200 %S L e Submerge the conductivity probe and tap it repeatedly fo o s
number/name by accepting the highlighted character which is added A = remove any air bubbles that may be trapped inside the sleeve.
in the fext bar, using | LThe| = |ond[ v keys :ﬁhanu”r:;.?u;ﬁZ?S,Z;';';]Z".“d:ét.f.e, Allow time for the reading to stabilize. LasCal: 16,2000 1719
help the user to seloct he desired charader, It is also p055|b|e to * The measured conductivity valve will be disployed. Ot DOM0RS I v
delete the last character by positioning the cursor on the Backspace [ 5= | =#&=! R e =07
character and pressing Edit Sample 1D Note: If the reading is out of range, “~---- will be disployed. =2 [ o ] [ ot

Channel 1

* Press| 110 retun to Sample 1D options. If the Saving
) ) - o . Edit a numeric value for sample identifier:
Confirmation is enubled press’ | to accept the modified DIRECT/AUTOHOLD MEASUREMENT

_lm ot To measure conductivity of a sample using the Direct / AutoHold

fo the edmng mode. Otherwise, the modified options are saved Lmitlow ot eading mode: . . .
automatically T * Select the Direct / AutoHold reading mode (see Conductivity

. . . . Setup).
e [fthe selected mcrement mode is Automatic, the desired sample ID Hse <Hp and {Doun? arows ta set valuz. 2

o If pressing | 7 | the “AutoHold” indicator will start blink- 255 4
Press CAcospt to savs the curent uslue. ing on the display unfil the stability criterion is reached. The o S

Press <Escape’ to exit to previous screen. . . K .
conductivity value will be frozen on the display, along with

MMeasure

option, |

Pl AutoHold
& Profile 2 Stable

cancel operunon. Esozpe

fosept | & | v ”AUTOHOld” Indl((]TOf Last Cal.: Mar 06, 2006 17:13
I | d _l Bﬁ" coro.saaurg [251;' 1.107%em
* To refurn fo normal measure mode press | et a2
TCosft. 190 Linear 22.4°c
Stability Criteria iy | S [ontimaons] ol

This option allows the user to select the signal stability criterion for the measured parameter (pH, mV, ISE):
Fast — this criterion will give faster results with less accuracy.

Medium — this criterion will give medium speed results with medium accuracy.

Accurate — this criterion will give slower results with high accuracy.

30 87



* Insert and rinse the probe in the first beaker in order to decontaminate it;
* Insert the probe in the second beaker;
* Tap the probe repeatedly fo remove any air bubbles that may be trapped inside the sleeve.

* Enfer in calibration mode by pressing

o Wait fo stabilize;

* When the automatic standard recognition is selected, the calibration point will be automatically selected
from the Hanna standard list (84 wS, 1413 1S, 5.0 mS,12.88 mS, 80.0 mS, 111.8 mS). The user can

also select the desired standard value by using | A Jond| v

e Qtherwise (user standard), the pop-up will prompt for the custom standard value.

3

* Press | o abort calibration.

to finish the calibration or |

Note: The calculated cell constant will be used for the whole range.

Multi Point Calibration

* Up to 4 calibration points can be performed in order to
increase the measurement accuracy on the wide range;

T Stable
o Select the multi point calibration (see Conductivity Setup -> l 10 0
Calibration); Ums
* Repeat the steps from the single point calibration for each 2.0
L : 0°c
calibration point. The meter will calculate a cell constant
. . . . Calibrated Standards
corresponding to each calibration point;
* Press to exit calibration mode. Last Calibration: Mar 0, 2008 14:46
Note: For each range the corresponding cell constant will be displayed. | | Press <Acoep> 1o update caitration.
Escape | Acowpt | oty | Seamind

CELL CONSTANT CALIBRATION (edited by the user)
* A known value of the probe cell constant can be set by the user for the whole range (see Conductivity
Setup ->Cell Constant section)

Note: When the user cell constant is used the old calibration (in solution) will be cleared.
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To set the Stability Criteria:
. Ul

16:53:21
Mar 06, 2006

Channel 1

pH Setup

to select the Stability Criteria option.

Frofile: Profile 1
H v Y AT Ternperature
® Press; seect landuse; A for; V [fo highlight the | |calibration
o . ’ : P ’ Sarnple |0
desired option. Stebility Criteria
. . - . Feading kode:
* Press fo confirm your selection or press | Log
- arrm

Cﬂncel Opemﬂoﬂ. |zopotertial Pairnt:
PH Rezolution:

Prezs <Select> to choose the stability
criteria during measurement.

Escape

Seleat | M | 17

Reading Mode

This option allows the user o select between Directand Direct/ AutoHold

pH reading mode. If choosing the second option, the current reading can be frozen on the LCD when {__| is
pressed and if the stability criferion is reached.

ode:

16:53:56
Mar OB, 2008

Channel 1

pH Setup

i Frofile: Profile 1
{ ] { Voo ] AT T kb
o Press| seect landuse] A lor{ v |fohighlightthe | [caitmaton
. . g g g Sarmple D
desired option. Stability Criteria: Medium]

cancel operation. | opotertial Poirt

PH Fesolution:

Prezz <Selects ta chooze the reading
mode for measurements.

Select | M | WV

Ezcape

Log
This option allows the user to edit the logging settings: Logging Type, Logging Data Configuration, Sampling Period
and New Lot

Logging Type
Three logging types are available: Automatic, Manual and Autotold. With the Automatic type the values are
logged automatically at constant time intervals while with the Manual type the user has the capability to log a

measured value by pressing | e 1. With the AutoHold type the stored values are only the ones frozen on the LCD

|
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after the logging session was started.

To sef the Logging Type:
o Usel ’ select the Log option.
* Press| sect Jand use| vV [tohighlight the | sarmpiing Ferioa
Logging Type option. N
* Press fand use | v |to highlight the
cancel operation.
Presz <Selectr ta set the made of lagging
the readings.
Ezcape Select | ﬁl | Y?

Logging Data Configuration

This option allows the user to select the parameters that accompany a logged value: Date/ Time, Calibration Data,

Sample 10, Instrument 10, Operator 1D, Company Name, Aditional Info T and Aditional Info 2.
To set The Logging Data Configuration:

R ooging Data Config.

Channel 1

select the Log option.

Date/Tirme: Yes
* Pressi seect |and use v |fohighlight the | 3o P N
Logging Data Configuration option. intrument D e

Clperator 1D: Yes

. Press seiect | and use | A or vV | 1o highlight the

addifional Info 1:
Additional |nfo 2

Prezz {Selecty to choose if the curent
data will be logged in file.

Ezcape

Seleat | M | WV

cncel operunon
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CONDUCTIVITY CALIBRATION

It is recommended to calibrate the instrument frequently, especially if high accuracy is required.
The conductivity range should be recalibrated:

* Whenever the conductivity probe is replaced.

* At least once a week.

* Before USP measurements.

* Mfter festing aggressive chemicals.

* When calibration reminder is activated (“Conductivity Cal Expired”).

o |f the readings are far from the calibration point.

Note: TDS and Resistivity readings are automatically derived from the conductivity readings and no specific
calibration is needed.

OFFSET CALIBRATION

The meter allows the user to calibrate the probe for the offset.

o Sef the meter for conductivity range;

* Select the automatic standard recognition (see Conductivity Setup -> Calibration);
* Leave the dry probe in the air;

* Ener in calibration mode by pressing
* Wait to stabilize. The 0.000 WS calibration point will appear on the screen;

1 to finish the probe offset calibration.

to exit calibration mode or continue calibration in the other standard solutions.

Note: The offset calibration can be performed only if it is perfomed first (no other calibration points present).
Clear the old calibration if it is present.

CELL CONSTANT CALIBRATION (in solution)

Single Point Calibration

* Select the single point calibration (see Conductivity Setup -> Calibration);

o Pour a small quantity of the standard solution into a clean beaker. If possible, use plastic beakers to
minimize any EMC inferferences.

* For accurate calibration and to minimize cross-contamination, use two beakers for each standard solution.

One for rinsing the probe and one for calibration.
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Clear Calibration
Accessing this option, the existent salinity calibration (Percent Scale) can be cleared.

Sampling Period
To clear cullbrunon

This option allows the user to select the desired sampling period for
automatic logging type.

17:01:24

pH Setup

Logging Type: Atornaticy
To set the Sampling Period: S Fine
lews Lot

o Use to select the Log option.

o Pressi see anduse| A ori v tohighlight the

Sampling Period option.
o Press| seet landuse; A jori V| to select the
Salinity Scale desued logging fime inferval, —
.. . . 0 c‘rre:z Omzeicc:totoi:‘et the zampling perio
The meter uses three salinity scales: Natural Sea Water 1966, Practical Scale 1978, Percent Scale [%)]. R 1o confirm your selection or press | for automatic lagaing.
ancel operunon Esoape | sk | A |V
To select the salinity measurement scale: T Salinity Setup
. G Channel 2
Press while in salinity measure mode. —— S—
s Fieading hode: Direct]
° Termperature NeW lof . . .
Clesr Calibration Accessing this option, a new manual lot can be generated next time you want to manually log a measured value.
° o . . . . .
Sample Note:  If New Lot option is accessed and the Logging Type is Automatic, pH Setup
L . . . bl o
. A a warning message appears on the LCD informing the user  =m
that a new lot can be created only if the Logging Type is set | [Coagrg Tope Maral
Logging Data Configuration
. as M(an(1|. Sampling Period: I
: To generate a New Lot: -
CUncel Opemnon Press <Select> 1o change the zalinity
zosle e, o Use o to select the Log option.
Escaps | Select | A | v o Press; seect landuse; A orj 7 |tohighlight the
N lo]‘ Opnon : fn d ;he neHLmanuaI refonil will
. . ew . L | be storedin anew Lat!
Sample ID - see Conductivity Setup section. ) fre you s you want 1o
Y continue ¢
Prezg
generate a new manual lag,
Log - see Conductivity Setup section.
° Yes ‘ Mo ‘ ‘
Alarm - see Conductivity Setup section. saving and reTurn o the Log opnons
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Alarm
This option allows the user to edit the alarm settings: Alarm State and Alarm Limits. If the Alarm option is enabled,
a confinuous double beep will be heard, along with the “Alarm” indicator blinking on the LCD, each time the set
limits in Measure mode are exceeded.

Alarm State

Three modes are available for the Alarm State option:

Disabled — the alarm will b disabled.

Inside Limts — the alarm will notify the user when the measured value is inside the set limits.

Qutside Limits — the alarm will notify the user when the measured value is outside the sef limits.

To sef the Alarm State:

| to select the Alarm option.

Jor[ v |to highlight the

Lin

| o highlight the

e Pres
cancel

Prezz <Select> to set the alarm status,
relative to the curent measurement.

Ezcape

Select | M | i

Alarm Limits
This option allows the user to set the alarm limits for the measured value.
Note: The Alarm High value can not be lower than the Alarm Low value.

To set the Alarm Limits:

pH Alarm Limits

Alarm Low:

-2.000

Alarm High:

20,000 |pH

Prezs <Escape’ to exit to previous screen.
Press <Edit> 1o edit the focused entry.
Press <MNestr or <Previousy to select entry.

Ezcape

Edit | [{E | PreviaLis
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SALINITY SETUP

The Salinity Setup menu allows the user to set the parameters related to Salinity measurement and
calibration.

Accessing Salinity Setup

* Press while in Measure mode and then { s

select Salinity range. Reading Mode: Direc]

Ternperature

° ! Clear Calibration
PfeSS Und Theﬂ i Salinity Scale: Practical Scale 1978
menu Sarmple 1D
: Log
To access an Salinity Setup option: flarm

e Ui A

for{ v |to highlight the desired option.

* Press | seect | to access the selected opfion.

Press <Select> to access the profiles

The following is a description of the Salinity Setup option screens. | |men=s=

Escape

Select ‘ M ‘ 5

Profile - see Conductivity Setup section.

Reading Mode - see Resistivity Setup section.

Temperature
This option allows the user to choose the temperature source and units.
To access a Temperature options:

e Ui A

fori v 1o highlight the Temperature option.

* Press to access Temperature option.

* Press{ seeat | fo confirm your selection and use|

, | to enable the parameter by selecting
Yes or to disable it by selecting No.

Temperature Source, Temperature Unit - see Conductivity Setup section.
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TDS factor

With this option the user can set the TDS factor.
v | fo highlight the TDS options.

e Usei A

Sample ID - see Conductivity Setup section.

Log = see Conductivity Setup section.

Alarm - see Conductivity Setup section.
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ME:SE13 » 3
Mar OF, 2006 TDS Factor

Channel 2

Edit TOS Factor :

0.50
Lirnit Low: 0.40
Limit High: 1.00

Use <Up> and <Dlown: arows to set value.

Prezs <Accepts to save the curent value.
Press <Escape’ to exit to previous screen.

Escape

Accept | A | v

Confirmation is enabled, press

| fo accept the modified option, to escape without saving

o[ canes | o refurn fo the edifing mode. Otherwise, the modified option is saved aufomatically.

Isopotential Point

This option allows the user to edit the isopotential point of the electrode used for pH measurements. The isopotential point
is the mV reading for an electrode at which temperature has no effect on the measurement. The ideal electrode has an
isopotential point of 0.0 mV and 7.00 pH, while an actual electrode tipically deviates slightly from the ideal values.

If the actual isopotential pH for an electrode is known, it can be set by accessing this option. The isopotential pH
limits (low and high) will be displayed on the LCD.

Note: If the isopotential point has been modified, recalibration must be performed for the pH channel.
To set the Isopotential Point:

Isopotential Point

Edit the walue far izopotential paint.

I

Limit Low: -Z2.000 pH
Limit High: 20.000 pH

Uze <Up> and <Downs arrows to set value.

Prezz {Acceptr ta save the current value.
Press <Escape’ to exit to previous screen.

Escape

Accept | Zl | Y7

pH Resolution
Accessing this option, the desired pH resolution can be set, with one (x.x), two (x.xx) or three (x.xxx) decimals.
To set the pH Resolution:

pH Setup

"o select the pH Resolution option.

Profile: Profile 1
Temperature
Calibration
Sarmple 1D
Stability Criteria:
Feading hdode:
Log

EE
|zopotential Point:

o Press| seext landuse] A Jori v fohighlightthe

desired option.

1 to confirm your selection or press |
cancel operation.

Press <Select> ta set the pH rezalution
far direct reading.

Ezcape

Select | M | WV
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The mV Setup menu allows the user to set the parameters associated with mV and Relative mV
measurements.

Accessing mV Setup

Channel 1

mV Setup

Frofile: Prafile 1
Sample 1D
Stability Criteria: Fediurm)
Feading hode: Direct,
X Log

To access a mV Setup option: larm

o Usei A |or] v | fohighlight the desired option.

* Press to access the selected option.

The following is a detailed description of the mV Setup 0ption | [Precs <seleas 10 chosss the emperatre
source and units.
screens.

Ezcape

Seleat | M | WV

Profile — See pH Setup section.
Temperature — See pH Sefup section.
Sample ID — See pH Setup section.
Stability Criteria — See pH Setup section.
Reading Mode — See pH Setup section.
Log — See pH Setup section.

Alarm — See pH Setup section.

Note: The Alarm Limits (Low and High) are set in mV units.
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The TDS Setup menu allows the user to set the parameters related to the TDS measurement.

Accessing TDS Setup

* Press while in Measure mode and then | | 0

select TDS range.

* Press( serve Jand then| 725 | to access TDS Setup menu.

To access a TDS Setup option:
|V | to highlight the desired option.

e Usei

o Press | seect | to access the selected option.

—

The following is a description of the TDS Setup option screens.

Profile - see Conductivity Setup section.
Reading Mode - see Resistivity Setup section.

Temperature - see Conductivity Setup section.

Units
This option allows the user to set the TDS measuring range

ppm(mg/L), ppt(a/L), AutoRanging

To select the suitable unit:
For{ v o highlight the TDS Units.

o confirm your selection or press |
cancel operation.
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=]

Feading kdode: Direct]
Termnperature

Uitz AutoRanging,
TDS Factor: 0.50)
Sample D

Log

larm

Press <Select: to access the profiles
manager.

Select | M | W

Escape

TDS Setup

Profile: Profile 2
Feading kode: Direct]
Ternperature

Lrits:

TDS Factor:
Sarnple 1D
Log

Al arm

Prezz {Select to zet the TOS
measurement units.

Escape

Select | M | WV




Temperature - see Conductivity Setup section.

Units

The user can choose between Ohm, KOhm, MOhm, AutoRanging
measuring modes.
To select the units:

e Usei A

V | fo highlight the Units option.

fo confirm and then use {

Sample ID - see Conductivity Setup section.

Log - see Conductivity Setup section.

Alarm - see Conductivity Setup section.
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Ilﬂ?aFDZBSTZDDB Resistivity Setup
Channel 2

Profile: Frofile 2|
Feading kode: Direct,
Termnperature
Llrits:
Sarmple D
Log

EEL

Press <Select> o set the resistivity
measurement units.

Select | M | WV

Escape

ISE SETUP (HI 4522 only)

The ISE Setup menu allows the user to set the parameters regarding ISE measurement and calibration.
These parameters can be set specifically for each channel. The settings will be applied only to the focused
channel.

Accessing ISE Setup

ISE Setup

o Press { wmooe | while in Measure mode and then | s
. L g Profile: Profile 1
select ISE range for the desired channel. Reading Mods: Direct
. Ternperature
° ISE Calibration
Press [ serve | and then| JSE, | o access /SF Setup menu. Catralon .
. C trati Lrit:
To access an /SF Sefup option: e D PR
; y . y o . . Stability Criteria: Iedivrm
o Usei A iV | to highlight the desired option. Log
d EE
o Press | see | to access the selected option. JSE Sigrificant Digits: il
The following is o defailed description of the ISE Setup option | o
screens. manager.
Escape Select ‘ & ‘ V

Reading Mode

This option allows the user to select the desired reading mode: Direct, Direct / AutoHold, Known Addition, Known
Subtraction, Analyte Addition and Analyte Subtraction. Except Direct and Direct / AutoHold, all the other methods
are incremental (see ISE Theory section for details).

Direct

If using Direct reading mode, the ion concentration can be read directly from the instrument. Make sure the
instrument was calibrated before taking measurements.

Direct / AutoHold

If using Direct/AutoHold reading mode, the ion concentration can be frozen on the LCD after starting the AutoHold
mode.

Known Addition

In the Known Addition method a standard with a known concentration of the measured ion is added to the sample. The
difference in mV potential is then used to calculate the concentration of the ion in the sumple.

Known Subtraction

In the Known Subtraction method a standard with a known concentration is added to the sample, reacting with the
ion to be measured. The stoichiometric ratio between standard and sample must be known. The ion concentration
is then calculated using the difference in mV potential.

The method is especially usefull when there is no available ISE for the measured ion.
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Analyte Addition

This method is similar to the Known Addition method, with the difference that an aliquot of sample is added to a
standard of known concentration. The sample and standard contain the same ion to be measured. The ion
concentration is then calculated using the difference in mV potential.

Analyte Subtraction

In the Analyte Subtraction method an aliquot of sumple is added to a standard of known concentration, reacting
with the ion to be measured. The stoichiometric ratio between standard and saumple must be known. The ion
concentration is then calculated using the difference in mV potential. The method is especially usefull when there
is no available ISE for the measured ion.

To set the Reading Mode:

0 select the Readling Mode option.
A Jor[ v ]tohighlight the

Feading MMode:
Ternperature
Calibration Ciirect! AutoHold
Electrade Tvpe: i< e Addition
Concentration Ui e Subtraction
Sarnple 1D Analute Addition

Stability Criteria |4 malure Subtraction
Log

&larmn
ISE Significant Digits: )

Press <Select> ta choose the reading
made for ISE concentration measurements.

Select | M | 1%

Escape

Temperature — See pH Sefup section.
Note: The Temperature Compensation option is also included in the Temperature parameter.

Temperature Compensation

This option allows the user to enable / disable the temperature compensation for the measurement of lon
conceniration.

ISE Setup
To set the Temperature Compensation:

Ternperature Source: FH Chanrnel
Ternperature Lnit: O
harnual Temperature: 250
Temperature Compe
|sopotential Point:

° P[eSS Select
Tempera

the Te"rnpermure Compeﬁsahon.

Fress <Select> ta set the temperature
COmpensation option.

Select | M | 1%

Escape
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RESISTIVITY SETUP

The Resistivity Setup menu allows the user to set the parameters related with the resistivity measurements.

Accessing Resistivity Setup

* Press while in Measure mode and then | saes. | fo
) Praof

select resistivity range. Reading Modk: Direct

Termnperature

* Press [ serve | and then [ % | to access Resistivity Sefup | i AutcRanging

Sarmple D
menu. Log

EEL

Resistivity Setup

To access a Resistivity Setup option:

o Use

Press < Select to access the prafiles
manager.

The following is a description of the Resistivity Setup option
screens.

Select | M | WV

Escape

Profile - see Conductivity Setup section.

Reading Mode

This option allows the user to select between Directand Direct/AutoHold
resistivity reading modes.

Termnperature
LIt
Sarmple D

o Press| seex |anduse| A Jor{ v |tohighlightthe | [;'5,,
desired option.

1 1o confirm your selection or press |

cancel operation.

Press <Select> to choose the reading
made for measurements.

Select | M | WV

Escape

19



Alarm
This option allows the user to define two alarm limits.

Alarm State
The following options are available:
Disabled — the alarm will b disabled.

Inside Limits — the alarm will notify the user when the measured
value is inside the preset limits.

Qutside Limits — the alarm will notify the user when the measured
value is outside the preset limits.

To sef the alarm state:
) highlight the Alarm Stae option.

Alarm Limits

This option allows the user to set the alarm limits for the measured

value.

Note: The alarm high value cannot be lower than the alarm low
value.

To set the alarm limits:

L —

to select the low /high alarm limit and

then press (Edit) .

o Use| A lorj v toincease/ decrease the selected
alarm value.

110 return fo the Alarm options.
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R%ISSES?ZUDB Conductivity Setup
Ch

Presz < Select to zet the alarm status,
relative ta the curent measurement.

Escape

Select | M | WV

Alarm Low:

925.0 ps

Alarm High:

2.000 ms

Prezs {Ezcapel toreturn from Edit made.
Press {Accept> to save the curment value.
Uze <Up: and <Down? arrows to set value,

W

Accept | A

Escape

1 1o confirm your selection or press | escare | fo cancel operation.

Note: If an ISE calibration was performed and the Temperature Compensation option is changed, a warmning
message appears on the LCD informing the user to perform a new calibration or to set the previous option
in order to perform accurate measurements.

Calibration
This option allows the user to set all the data regarding the lon calibration process.

Standard Entry Type

Two entry modes for the standard solutions used for calibration are available:

Manual Selection — when the calibration is started, the desired standard solution can be manually selected from
a standard solutions list (0.1 ppm, 1 ppm, 10 ppm, 100 ppm and 1000 ppm).

Custom Standard — when the calibration is started, each standard solution can be manually set (in ppm units)
in a displayed pop-up menu.
To sef the Standard Entry Type:

JPUSS———

o Use|

select the Calibration option.

o[V o highlight the | (2 et 7+

Clear Calibration

o Press| seect |and use
Standard Entry Type option.

A Custorn Standard

o Press| seext Janduse; A for{ v |to highlight the
desired option.

o confirm your selection or press |

cancel operafi

Press <Select> to choose an entry mode
far standard salution concentration.

Calibration Reminder — See pH Setup section.
Set Reminder Period — See pH Setup section.
(lear Calibration — See pH Setup section.

Escape

Select | M | WV

Electrode Type

This option allows the user to select the desired lon Selective Electrode used for measurements from a list:
Ammonia, Bromide, Cadmium, Calcium, Carbon Dioxide, Chloride, Chlorine, Cupric, Cyanide, Fluoride, lodide,
Lead, Nitrate, Potassium, Silver, Sodium, Sulfate, Sulfide and five custom ISE. For the standard ISE it is possible
to view the lon constants (Name, Molar Weight and Electric Charge/Slope), while for the custom ISE all these
constants can be manually set.
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To set the Electrode Type: Electrode Type Sampling Period
VI
. Channel 1 . . . . .
o select the Electrode Type opfion. This optlpnl ullo.ws the user to select the desired sampling period for Conductivity Setup
vy Bromide automatic 0gging. Channel 2
. | LA orp Vo oselect the | |Sadmiom : _ .
' Calcium To set the sampling period: Losara e
desired standard ISE or o custom one from fhe ||st arbor Dioide Losors Lo Coto
For standard ISE Crioride \tohighlightthe Sampling Periodopfion. | Fiew Lot :
i 1 § Y 2
Eni * Press{ see Janduse|{ A or{ v |toselect the 3
Fluorid
ocide desited option fom 12 5 10, 30 seconds, 0
o Press | ] to-confirm your selection or press | eseape
i Press <View? to display lon parameters. -
S(;’fU 0 TIOI'IS Press <Select> to use selected electrode. cuncel Opemnon
p p Press <Select> ta set the sampling periad
F0|’ CUSTOm ISE iew | Select | ;ﬂ | v for automatic logging.

Seleat | M | 1%

Escape

Ion Constants

cwstom ISE. Use| A Jor

desired lon constant and pres ]
tolar ‘wWeight: 10,000 gémal

E 16

constant edit mode or
New Lot

* Forthe lon name the TexT Ed”m menu will be d|sp|uyed Accessing this option, the new manually logged readings will be put in a new log lot.

on the LCD. Enter the desired information by accepting
the highlighted character which is added in the text bar,
| e LThe| [= |and| © lkeyshelp
the user fo select the desired character I is also possible
to delete the last character by posmomng the cursor on used lon.

To generute a new Iot

Escape

the Buckspuce character and pressing | seeet | Press

Select | [= | WV

Note: If New Lot option is accessed and the Lagging Type is Automatic, a warning message appears on the LCD

W 1on Molar Weight informing the user that a new lot can be created only if the Logging Type is set on Manual.

Set the value far lan malar weight.

or| e [0 retum to the editing mode. Otherwise, the

m6d|f|ed option is saved automatically. [ 10000  PROS

* Toset the appropriate lon molar weight (in g/mol unifs) use

Limit Law: 0.001 gémal
Limit High: 1000.000 gfmal
Uze <Up: and <Down: arrows to set value,
* To select the appropriate Electric Charge/Slope use
Press < fAccepts ta save the curent value.
H the Press ¢Escape® to exit to previous screen.

lon electric charge is None, its slope can be manually set | Ecape

Acoept | A | v
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Log
This option allows the user to edit the settings related to the logging feature, as following:

Logging Type

Three logging types are available: Automatic, Manual and AutoHold.

Automatic logging - the readings are logged automatically at  constant

time infervals (see Sampling Period option). Looging Type:
Logging Data Configuratio

Manual logging ( log on demand)- the readings are logged each time ampling Pericd

Ilﬂ?aragsz??DDB Conductivity Setup

Press < Select> o set the made of logging
the readings.

Automatic, Manual or Auto Hold. Eeoape | Selewt | 4 | v

o confirm your selection or press {
cancel operation.

Logging Data Configuration

This option allows the user to select the parameters that accompany
a logged value: Date/Time, Calibration Data, Sample ID, Instrument

IlgrSDBl:S?‘lzDDB Logging Data Config.

ID, Operator I0, Company Name, Aditional Info T and Aditional Info 2. | Baerrime Ved
To set the logging data configuration: e 0 Yo

Instrurnent 10:

o Usei A lori v |tohighlight the Logging Data Cpertr I
: : ornpary Marmne:
Configuration option.

Additional Info 2
* Press;

Prezs < Select to chooze if the current
data will be lagged in file.

Ezcape

Seleat | M | WV
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1. A pop-up menu will be displayed

on the LD, in which the slope value can be set using

X . . 2 /2958
A jori Vo Press| accent | fo save the | flgils

| fo retum to the lon N

modified value or press |
Constants menu.

Note: If an ISE calibration was performed and a different lon
Selective Electrode is selected (standard or custom), a
warning message appears on the LCD informing the user to
perform a new calibration or to select the previous ISE in Pras <Salect 10 updae the clecotio
order fo perform accurate measurements. harge and dope vales

|Se|ect| M | WV

Concentration Unit

Accessing this option, the user can select the desired concentration unit for the measured ion or chemical compound.
The available concentration units are: ppt (¢/L), ppm (mg/L), ppb (Lzg/L), mg/mL, M (mol/L), mmol/L and Yow/v.

To set the Concentration Unit: =

Channel 1

ISE Setup

e Usei A Jorj Vv |toselec the Concentration Unit

. Frofile: Profile 1
OpTlon. Fieading Mode: Diirect]
Termperature

o Pressi see onduse| A ori v tohighlightthe | |aiiraion

Electrode Type: Chilaride

desifed OpTion. Concentration Unik:
Sarnple D
Stability Criteria:

to confirm your selection or press ; o

I &larm
Cﬂncel Opemnon' ISE Significant Digits:

Prezz <Selecty to chooze the unit for
SONGEntration Measurements.

Sample ID — See pH Setup section.

Select | M | 1%

Escape

Stability Criteria — See pH Sefup section.

Log — See pH Setup section.

Note: The Logging Data Configuration option includes also the lon Constants parameter. If you want it to appear
in the log reports, it must be enabled.

Alarm — See pH Setup section.

Note:  The Alarm Limits (Low and High) are set in the selected concentration unit of the measured ion or chemical
compound and are displayed in a scientific format (value and value exponent).
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Isopotential Point

This option allows the user to edit the isopotential point of the electrode used for ion measurements. The ion
selective electrodes have different isopotential points. If temperature compensation is desired for the ion
measurements, the isopotential point value is absolutely necessary.

The isopotential point is always edited in ppm (mg/L) units.

To set the Isopotential Point:

Channel 1

1o select the Isopotential Point option.

Edit the value far izopatential paint.

-

Limit Law: 0.01 ppm
Limit High: 1.00E+5 ppm

bori v |toincease /

option, | o 1o escape without saving or | caves | fotefumto | [Pz Eroape o retan o ot mode

Presz < fAccepts to save the current value,
Use <Up: and <Down: arows to set value,

Acoept | A v

the editing mode. Otherwise, the modified option is saved automatically.

Escape

Note: If an ISE calibration was performed and the Isopotential Point option is changed, a warning message
appears on the LCD informing the user to perform a new calibration or fo set the previous option in order
fo perform accurate measurements.

ISE Significant Digits
Accessing this option, the number of ISE significant digits can be set, with one (x), two (xx) or three (xxx)
significant digifs.

To set the ISE Significant Digits:

o Usej A Jor{ v | toselect the ISF Significant Digits

ISE Setup

Channel 1

. Profile: Profile 1
0p“°“~ Feading kode: Direct
Termnperature
° Calibration
Electrode Tupe: Fluoride|
Concentration Lnit: ppMm
Sarnple D
° Stability Criteria:

LA Log
&l arm
ISE Significant Digits:

Presz < Select> to et the number of
significant digits for ISE comcentration.

Select | M | WV

Escape
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Sample ID

This option allows the user to give to the measured samples an identification number/name. Two Sample 1D
options are available: /D Increment and Edit Sample ID.

ID Increment
None — the sample 1D will be edited alphanumerically by the user.

Automatic — the sample 1D will be automatically incremented at | o
every new log lot nofification. Ecit Sample 1D

To select the 1D increment mode:

Prezzs < Selecty to choose the increment
made for sample identifier.

Select | M | WV

Escape

Edit Sample ID
This option allows the user to edit the sample ID (numeric - autoincrement mode, alphanumeric - user editable).

o Press| seect landuse] A Jorf Vv gtohighlighttheEdifSamp/e/Doprionundthenpress{_

o Edit numerically / alphanumerically the sample ID.

o]

* Press| ' to save the current sample ID or press fo cancel operation.
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(lear Calibration

Accessing this option, the existent conductivity calibration can be cleared. If the calibration is cleared, another
calibration has to be performed.

To clear calibration:

v to highlight the Clear Calibration option.

LA

to clear calibration. A pop-up menu will be displayed asking for confirmation.

Probe Type

This option allows the user to obtain some information about the connected conductivity probe: name, default cell
constant, range and rings number.

Units
The user can select the desired measurement unit. The available options are: 1S, mS or AutoRanging.

V| fo highlight the Unifs option. Conductivity Setup

e Use;

® Press| seect | to confirm your selection.

Frmne Frofile: Praofile 2
1 H Fieading Mode: Direct]
e Usei A V| toselect S, mS or AutoRanging. o
. . 5 Calibration
* Press fo confirm your selection or press ; Cell Constart

. Frobe Tupe:
cancel operation. '

Sarmple [0
Log

larmm

Press <Select> ta set the conductivity
measurement units,

Escape

Select ‘ M ‘ 5
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pH CALIBRATION

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

The instrument should be recalibrated:

o Whenever the pH electrode is replaced.

* At least once a week.

* Mfter festing aggressive chemicals.

* When “No pH Calibration” or “pH Calibration Expired” message appears on the LCD, in the Reminder messages area.
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 heakers for each buffer solution. One
for rinsing the electrode and one for calibration.

If you are measuring in the acidic range, use pH 7.01 or 6.86 as first buffer and pH 4.01/3.00 or 1.68 as
second buffer. If you are measuring in the alkaline range, use pH 7.01 or 6.86 as first buffer and pH 10.01/
9.18 or 12.45 as second buffer.

For extended range measurements (acidic and alkaline), perform a five-point calibration by selecting five of
the available buffers.
CALIBRATION PROCEDURE

Calibration has a choice of 8 memorized 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.

pH Calibration screen description

pH Calibration

Measured
Stable /Buf'fer Value
Calibration 1 0 061 _—]
Buffer . pH
\ ATEN
10.010 o
Calibrated 23.1c
Buffers Calirated Euffer:|
\\ Calibration
Last Calibration: Mar 0, 2005 15:21 Messages
Press <Accept to update calibration.
Ezcape Accept | Bl\lljfﬁetr | pé:;E:S
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Three buffer entry types are available: Automatic, Semiautomatic and Manual Selection. The default option is Calibration Reminder

Manual Selection. Th|§ option G|'|0WS the user to set the calibration reminder as Daily, Conductivity Setup
Periodic or Disabled.

To calibrate the instrument using Manual Selection buffer entry type:

) ) . To set the calibration reminder: Standard Recogrition: Automatic
o Press . If the instrument was calibrated before and calibration was not dleared, the old Catrstor Prts. it Ports
_alibration FReninder: J) 1 [l

s Ui A Jor{ v | tohighlight the Calibration re- | (85 Ferirees Peries

Clear Calibration

calibration can be cleared by pressing [

from calibration screen.

Note: It is very important to clear calibration history when a new electrode is used
because most errors and warning messages that appear during calibration
depend on calibration history.

* Immerse the pH electrode and the temperature probe approximately 4 cm
(12") into a buffer solution of your choice (pH 1.68, 3.00, 4.01, 6.86, 7.01,
9.18, 10.01, 12.45 or a custom buffer) and stir gently. The temperature probe Escape
should be close to the pH electrode.

1 After 10 seconds, | 1 will no longer be available

minder option.

o confirm your selection and then use |

Prezz <Selecty to chooze a calibration
reminder tupe or ta disable it.

(11127)

4cm

Seleat | M | 1%

o Select the used pH calibration buffer using | ¢ 1 or| Previess | The “Please

wait...” message will appear on the LCD until the reading is stable or the buffer is validated.

¢ Set Reminder Period
Daily reminder - the user can set the time of day when the reminder is to appear.
* Immerse the pH eI?cTrode and the femperoture probe info the next buffer solution and follow the above Periodic reminder - the user can sef the fime from the lst calibration (days, hours and minutes) after which the
procedure or press | to exit calibration. reminder appears.

-

Notes: * The new added calibration point will replace an old one

15:23:23
Mar 06, 2006

pH Calibration

if the difference between them is +0.2 pH. Charnel 1 To sef the reminder period: : —r ,
Stable [ Periodic Reminder
o |f the existing stored calibration is full (five calibration 10 061 o se 10 highlight the Sef Reminder Period =R
points), a pop-up menu will be displayed on the LCD in . PH option. Entr the time period that mut be
i ith ™ = _— e A1t . . . e el e T e
which you can select with | < |0r! = | keys 2.1 o Press s and use [ )/ [rvere ) fo select et / the d \ prear.
. d b dA d aus ours minutes
the buffer you want fo replace with the current buffer. " | previous entry fo be edited. o “
sot0 |rom e Pressi eat landusel A iorl VV ifosetthe desired
Last Calibration: Mar 05, 2006 15:21 s ¢ - s " o8 J
value, then press; accert | t0 save the modified value.
Press < Accepts to update calibration. °
* When in MTC mode, f pressing offer enfering T e T
. ) . B . Escape Acoept | EiquHetr | ;;lfc::s Press <Meuts or <Previous? to select entry.
pH calibration and while a HANNA pH calibration buffer
with a x.xxx resolution is selected, a pop-up menu will Feospe | v | Mew | Freview

be displayed on the LCD in which the temperature value can be adjusted usin

V| Press| aceest | fo save the new femperature value.
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Calibration Points
The user can choose between Single Point and Multi Points calibration.
To set the calibration points:

e Usef A lori v | tohighlight the Calibration Points

option.

Cell constant manual editing:

The conductivity probe can also be calibrated by entering the cell
constant value.

To edit the cell constant value:
| o highlight the Cell Constant option.

* Press and then use | A | or|
crease / decrease the value.

v |foin-

o Press| = | to preset the cell constant value fo the probe
auto-recognizable default cell constant.

i

Rﬂi—j;zgé?%uos Conductivity Setup
Channel 2

Calibration Paoints:
Calibration Rerninder:
Set Rerninder Period (e

Clear Calibration

Iulti Points

d

Press < Selecty to chooze the number of
calibration points.

Escape

Select | M | WV

R%,zgg l Edit Cell Constant
Channel 2

Edit custom walue of cell constant:

I -

Lirmit Lowe: 0.0500fcm
Limit High: 200,000 cm

Uze <Up: and <Down: arrows to set value,

Press < fAccepts ta save the curent value.
Press ¢Escape® to exit to previous screen.

Acoept | A | v

Escape

e When in MTC mode, if pressing affer entering

calibration and while a custom pH calibration buffer is
selected, a pop-up menu will be displayed on the LCD in
which the custom buffer and the temperature value can

Std. Buffer fH @ 25.0°C

7 Temperature 231 |°C

previous value to

e When in ATC mode, if pressing after enter-

ing calibration and while a standard pH buffer (with o
xxxx resolution) or a custom pH buffer is selected, 0 | geoape
pop-up menu will be displayed on the LCD in which

the buffer value can be adjusted using | A | or|
buffer value.

Press <Accept: to update calibration.

Edit | et | Pravious

V L Press| accert | to save the new

o If the Automatic buffer entry type has been selected for the calibration procedure, the instrument
will automatically select the closest buffer to the measured pH value from the edit buffer group
(see pH Setup for details).

o |f the Semiautomatic buffer entry type has been selected for the calibration procedure, the instrument
will automatically select the dlosest buffers to the measured pH value from all the available buffers

and the used buffer value can be selected with | et~ For | Prevees |

CALIBRATION MESSAGES

Wrong buffer. Please check the buffer: this message appears when the difference between the pH
reading and the value of the selected calibration buffer is significant. If this message is displayed, check
if you have selected the appropriate calibration buffer.

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

(lean the electrode or check the buffer. Press <Accept> to update calibration: this message alerts the
user that some dirt or deposits could be on the electrode. Refer to the electrode Cleaning Procedure (see page 65).

Slope too low. Please check the buffer / Slope too high. Please check the buffer: these messages appear
if the cument slope is under 80% or over 110% of default slope. Recalibrate the instrument using fresh buffers.

Slope too low. Press <Clear Cal> to clear old calibration / Slope too high. Press <Clear Cal>
to clear old calibration: these messages appear as a result of an erroneous slope condition. Follow
displayed instructions.
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* Unrecognized buffer. Please check the buffer or the buffer list (for Semiautomatic and Automatic buffer entry
type): this message appears if the current buffer value is not close to any of the buffers from the buffer list/group.
Check if the current buffer is present in the buffer list or the appropriate buffer group was selected.

* The current buffer was already calibrated. Press <Accept> to recalibrate in this point, or change
the buffer: this message appears when calibration is performed in one of the previous calibrated buffers.

Follow displayed instructions.
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Compensation Coefficient (only for Linear temperature compensation)

R%IZSQ%DDB Temp. Coefficient
Channel 2

To set the compensation coefficient:

e Use|{ A Jorj v |to highlight the Compensation

* Press:
cancel operation.

Calibration
Cell Constant

Edit Temperature Compensation Coeff.:

Lirmit Lowe: 0.00
Limit High: 10.00 3

Uze <Up: and <Down: arrows to set value,

Press < fAccepts ta save the curent value.
Press ¢Escape® to exit to previous screen.

Escape

Acoept | A | v

The conductivity probe can be calibrated using the conductivity standards or by entering the cell constant of the

probe by the user.

Using standard solutions:

The meter can be calibrated in a single or multi-points (up fo four points), using 6 Hanna sfandards (84 S, 1413
S, 5.0 mS,12.88 mS, 80.0 mS, 111.8 mS) or using the custom standards.

The following options are available for calibration:

Standard Recognition

The user can choose between Aufomatic recognition (from 6 Hanna

standards available) or User Standard (when custom standards are

used for calibration).

o Ui A Jori v | tohighlight the Standard Recogni-
fion option.

e Uef A lori v | tochoose from Automatic or User
Standard option.

* Press "1 1o confirm your selection or press |
cancel operation.
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Calibration Points:
Calibration Ferninder:
Set Ferninder Period
Clear Calibration

d

User Standard

Prezz <Selecty to chooze the standard
recognition mode.

Escape

Select | M | 1%




Temperature Unit

The user can choose from the Celsius, Fahrenheit o Kelvin temperature
unifs.

To set the temperature unit:
o Usef A Jor
option.

v | o highlight the Temperature Unit

° PreSSr Select

tand thenuse] A for|

| S

| | V | toselec
Celsius, Fahrenheit or Kelvin degrees unit.

o Presst
cancel operation.

-

REIZSQ%DDB Conductivity Setup

Channel 2

Ternperature Source:
Ternperature Compensation:
Ternperature Units:
Feference Ternperature:
Cormpenzation Coefficient;
Manual Termperature:

Fress <Select> ta choose the temperature
units.

Escape

Seleat | M | 1%

Reference Temperature (only for Linear or Non-Linear temperature compensation)

m?gg?éms Reference Temp.

To set the reference temperature:
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Channel 2

Edit reference temperature:

25.0 o
Limit Low: 15.0°C
Limit High: 300°C

Use <Up> and <Down? arows to set value,

Press <Accepty to save the current value.
Press <Escape? to et to previous screen.

Accept | A | v

Esciape

pH MEASUREMENT

Make sure the instrument has been calibrated before taking pH measurements.

DIRECT MEASUREMENT
To measure the pH of a sample using the Direct reading mode:

o Press| mooe |and then| e | to select p/f Measure mode.

* Select the Direct reading mode (see pH Setup for defails).

* Submerge the electrode fip and the temperature probe
approximately 4 cm (14”) into the sample to be tested.
Allow time for the electrode to stabilize.

* The measured pH value will be displayed on the LCD, together
with a short GLP information or “Default Calibration” message
if no pH calibration was performed.

Note: If the reading is out of range, “-----" will be displayed on

the LCD.

DIRECT / AUTOHOLD MEASUREMENT
To measure pH of a sample using the Direct/AutoHold reading mode:

o Press| mooe |and thenj o | to select pif Measure mode.
* Select the Direct/AutoHold reading mode (see pH Setup for
details).

* Submerge the electrode fip and the temperature probe
approximately 4 cm (14”) into the sample to be tested.
Allow time for the electrode to stabilize.

* The measured pH value will be displayed on the LCD. If pressing
#ee |, the “AutoHold” indicator will start blinking on the

LCD unil the stability criterion s reached. The pH value will be
frozen on the LCD, along with “AutoHold” indicator.

* To refurn to normal Measure mode press |*

Note: If the reading is out of range, “-----" will be displayed on
the LCD.
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Outside Cal Range feature warns the user if the current reading is  fea Table for non-linear temperature compensation:
g g P P

MMeasure

out of the calibrated area. The calibrated area is that part of the pH  m

. . ' . . & Profile 1 Stable
range in which the calibration point assures an accurate reading. If ‘ 0 ! i ° ‘ > ¢ 4 s ’
the reading is taken out of the calibration area, the “Outside Cal o TN | v | e | AR | e | e ] Teer | vers | e | rees
Range” message will start blinking on the LCD. The calibrated area ' Tob7 | eR ] TeMR | TOM0 | e | Tew | Tom ] eV | TeTT | T
is calculated in according with the pH resolufion used during the ? B A e I N T I I ) B
reading. To avoid having this message, the calibration points have fo . pH BN S S N N i A A N N M
L. . . Outside Cal Range 4 1.693 1.688 1.683 1.678 1.673 1.668 1.663 1.658 1.653 1.648
be well distributed in the desired measurement range.
. . . .. 5 1.643 1.638 1.634 1.629 1.624 1.619 1.615 1.610 1.605 1.601
If measurements are taken successively in different samples, it is
. . . . Last Cal.: Mar 06, 2006 14:55 ared 6 1.596 1.591 1.587 1.582 1.578 1.573 1.569 1.564 1.560 1.555
recommended fo rinse the elecfrode thoroughly with deionized |Eitias Eanaci e 97 4! - T T T T o T T o T T w0
water or fap water and then with some of the next sample to . T T T oo T oo T T Tooe T T
prevent cross-conrurlr]nnuhon Iund lTo condition the electrode before | ouemy [ St ] | chenrel 5 oo | ames | vame | vmes | o 1 aar 1 ams T o | vme | vaes
ImmerSIHQ IT Inro T e S[]mp e SO U“Oﬂ 10 1.428 1.424 1.420 1.416 1.413 1.409 1.405 1.401 1.398 1.394
The pH reading is affected by temperature. In order to measure the pH accurately, the temperature effect must " 1390 | 1887 | 1ses | 179 | t1e7e | 1872 | 1369 | 1865 | 1sez | 1958
be compensated. To use the Automatic Temperature Compensation (ATC) feature, connect and submerge the 12 1350 | 1sst | 1saz | 1saa | vsm | vssz | 1ssa | sz | 1szr | 1ses
temperature probe info the sumple as close as possible to the electrode and wait for a few seconds. 13 1320 | 1a17 | 1ma | 10 | 1s07 | 1aos | 100 | 1297 | 1zea | 12%
If the temperature of the sample is known, Manual Temperature Compensation (MTC) can be performed by 14 1287 | 128 | 12s1 | 1278 | 274 | 127 | o12es | 1265 | 1260 | 1259
d]sconnecﬁng the Tempemfure pmbe. 15 1.256 1.253 1.249 1.246 1.243 1.240 1.237 1.234 1.231 1.228
Notes: * When in MTC mode, the femperature can be modified by pressing [ = | for pH Measure mode and B N Il I B I I N N Il IR
. 17 1.196 1.193 1.191 1.188 1.185 1.182 1.179 1177 1.174 1.7
18 1.168 1.166 1.163 1.160 1.157 1.155 1.152 1.149 1.147 1.144
19 1.141 1.139 1.136 1.134 1.131 1.128 1.126 1.123 1.121 1.118
20 1.116 1.113 .11 1.108 1.105 1.103 1.101 1.098 1.096 1.093
- 3 ” ” ) . . 21 1.091 1.088 1.086 1.083 1.081 1.079 1.076 1.074 1.071 1.069
o When in ATC mode for pH, respectively TEMP for mV/Rel mV, “----- will be displayed on the LCD if
22 1.067 1.064 1.062 1.060 1.057 1.055 1.053 1.051 1.048 1.046
H 0 0
the measured temperature is under or over femperature range (—20.0 °C to 120.0 °C). T T o T o T oo T oo T oo T oo T oo T ooe T oooe T oo
24 1.021 1.019 1.017 1.015 1.013 1.011 1.008 1.006 1.004 1.002
25 1.000 0.998 0.996 0.994 0.992 0.990 0.987 0.985 0.983 0.981
26 0.979 0.977 0.975 0.973 0.971 0.969 0.967 0.965 0.963 0.961
27 0.959 0.957 0.955 0.953 0.952 0.950 0.948 0.946 0.944 0.942
28 0.940 0.938 0.936 0.934 0.933 0.931 0.929 0.927 0.925 0.923
29 0.921 0.920 0.918 0.916 0.914 0.912 0.911 0.909 0.907 0.905
30 0.903 0.902 0.900 0.898 0.896 0.895 0.893 0.891 0.889 0.888
31 0.886 0.884 0.883 0.881 0.879 0.877 0.876 0.874 0.872 0.871
32 0.869 0.867 0.866 0.864 0.863 0.861 0.859 0.858 0.856 0.854
33 0.853 0.851 0.850 0.848 0.846 0.845 0.843 0.842 0.840 0.839
34 0.837 0.835 0.834 0.832 0.831 0.829 0.828 0.826 0.825 0.823
35 0.822 0.820 0.819 0.817 0.816 0.814 0.813 0.811 0.810 0.808
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Temperature Compensation
The user can choose from the following options:
Linear - the meter will compensate automatically the conductivity using the following formula:

where:
c ref

o - compensation coefficient

- conductivity at reference temperature

T - temperature

ref - reference temperature

Non-Linear - recommended for measuring the conductivity of the natural water in accordance with the compensation
table on the next page.

Disabled - the meter will display the conductivity with no temperature compensation.

To set the temperature compensation mode:

o Use| A Jor| v |tohighlight the Temperature Com-
pensation option.

Termperature Units:
Feference Ternperature:

° PTGSS Gﬂd Then use A ‘ or V ‘ fo Se|ed Cormpenzation Coefficient:
. : . S : Marwal T fure:
Linear, Non-Linear or Disabled option. e JemperE

cancel

o Press|
operafion.

0 confirm your selection or pres:

Press <Select> to set the temperature
compensation mode.

Escape

Select | M | WV

Whatever form of compensation is used, the reading will not be as accurate as taking a reading of the sumple’s
conductivity af the reference temperature.
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mV & Relative mV MEASUREMENTS

mV/ORP MEASUREMENTS

Oxidation-reduction potential (ORP) measurements provide the quantification of the oxidizing or reducing power of the

tested sample.

To correctly perform a redox measurement, the surface of the ORP electrode must be clean and smooth.

DIRECT MEASUREMENT
To measure the mV of a sample using the Direct reading mode:

o Press( wooe and then| mv |to enter m/ Measure mode.

* Select the Direct reading mode (see mV/ Setup for details).

* Submerge the tip of the ORP electrode (4 cm/1'2") into the
sample to be tested and allow a few seconds for the reading
fo stabilize.

o The instrument will display the measured mV value on the LCD.

"

Note: If the reading is out of range, “---- will be displayed
on the LCD.

DIRECT/AUTOHOLD MEASUREMENT
To measure mV of a sample using the Direct/AutoHold reading mode:

o Press( wooe |and theni mv | to select mV Measure mode.

o Select the Direct/AutoHold reading mode (see mV/ Setup for
details).

* Submerge the tip of the ORP electrode approximately 4 cm
(1'4") into the sample to he tested and allow o few
seconds for the reading to stabilize.

* The measured mV value will be displayed on the LCD. If
pressing | 1|, the “AutoHold” indicator will start blinking
on the LCD unfil the stability criterion is reached. The mV value
will be frozen on the LCD, along with “AutoHold” indicator.

* To retun to normal Measure mode press [*277

Note: If the reading is out of range, “-----" will be displayed
on the LCD.
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Relative mV MEASUREMENTS
To measure the Relative mV of a sample:

* Press and then

Measure mode.

* The instrument will display the measured Relative mV value
on the LCD, together with a short GLP information about the
last calibration or “Not Calibrated” message if no Rel mV
calibration was performed (no Rel mV offset set).

| to enter Relotive mV/

Notes: * If the measured mV potential is out of range, “----
will be displayed on the LCD.

o If pressing while in Relative mV Measure
mode, the Relative mV offset screen will be displayed
on the LCD. Press | [Ese| 1o clear the exisfing

Relotive mV oruse | A | or|

the Relative mV vulue and then press |

the current Relative mV. Press |
to return fo Relative mV Measure mode

* Before performing a Rel mV calibration, make sure
that the electrode is immersed into the sample to be
measured.
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0dz:44 y -
Mar 08, 2006 Measure

Channel 1

i Prafile 1 Stable

26.5-.

Lazt Cal.: Mar 08, 2006 10:33
Offset: 0.1 md

TEMP1

26.4 Abs mv 22.8°c

| Charnel

Relative mV

Set the value for the relative my offzet.

Sitable

Abzolute mi: 6.2 my

Use <Up> and <Down> to adjust the Rel mi.
Press <fAccepty to update curent Fel mi.

Escape

Accept | Zl | Y7

Temperature

From the Temperature menu the user can choose the temperature
source and units, as well as the temperature compensation mode,
reference temperature and compensation cosfficient.

To access a Temperature oprion:

o Ue! A or{ v |tohighlight the Temperature op-

fion from the (ono’ucf/wfy Serup menu.

Temperature Source
To set the tempemture source:

| 10 access the Temperature option.

Conductivity Setup

;53
i, 2006

Temperature El
Termnperature Compensatlon Lirear

Termperature Units: T
Feference Ternperature: 250
Cormpenzation Coefficient: 1.890%
tdanual Ternperature: 228

Press < Select to choose the temperature
saurce.

Select | M | WV

Escape

Temperature

o

Termperature Units:

V | toselect

cancel operunon

Cormpenzation Coefficiers =
Manual Ternperature: 2248

Press < Select to choose the temperature
SOLCE.

Escape

Select | M | WV
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Delete Profile
To delete one of the existing profiles:

V| to highlight the

[ R—

[ Escane |10 161UM to the previous menu.

L —

Reading Mode

This option allows the user to select between Direct, Direct / AutoHold,
Direct/USP conductivity reading modes.

To sef the reading mode:
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R.{;Z 3;3282005 Delete Profile

Profile 1

Prezs <Escape’ to return in previous panel.
Press <Delete> ta delete selected prafile.

Ezcape Oelete A | V

R,lsa: 35?22005 Conductivity Setup

Channel 2

Ternperature
Calibration Dir d
Cell Constant
Frobe Tupe: el
Ltz AutaRanging
Sarmple 1D

Log

Alarmm

Feplatinization

Press <Select> ta choosze the reading
made for measurements.

Select ‘ FaX ‘ W

Escape

ISE CALIBRATION
(HI 4522 only)
For greatest accuracy, it is recommended to calibrate the instrument frequently. The instrument should also be recalibrated
whenever “No ISE Calibration” or “ISE Calibration Expired” message appears on the LCD, in the Reminder messages area.

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

PREPARATION
Pour small quantities of the standard solutions 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 ISAB (lonic Strength Adjustment Buffer) fo the
calibration standards.

CALIBRATION PROCEDURE

Up to five-point calibration is possible, using five memorized standard solutions: 0.1, 1, 10, 100, 1000 ppm

and 5 custom solutions.

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

Before calibrating, make sure that the appropriate Electrode Type has been selected in ISE Setup according to the
measured lon/compound.

ISE Calibration screen description

Ilﬂi:igé?%uus ISE Calibration

Channel 1

Stable
Calibration 10 2 Measured
Standard . pm\ Concentration

\ TEMF1
Lo ISE: Chloride 23.7-c

Callibration
Messages

Last Calibration: Mar 08, 2006 15:33

Calibrated
Standards

Presz <Accept: to update calibration,

et
Standard

Previous

Esoape Standard

Hocept |
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Two standard entry types are available: ManualSelection and Custom Standard. The default opfion is Manual Selection. Save Current Profile

' . ‘ ' o ThANE Conductivity Setup
A. To calibrate the instrument using Manual Selection standard entry type: To save the current profile: S s
o Press . If the instrument was calibrated before and calibration was not cleared, the old calibration can be * Use, : | select the Profile option. o Eonert il
deared by pressing [ el } will no longer be available. * Press; setect | and then select Save Current Profile option. The | Petete Profile
Note: It is very |mporTunT to clear calibration hlstow when a new electrode is used Text Editor box will be displayed on the LCD.
because most errors und warning messages that appear during calibration * Enter the desired profile nome by using | |ond |
depend on calibration history. .

to highlight the desired character and then pres

e Add ISAB to all standard solutions. T ot bar sl bl fo delfe he ast
o Immerse the lon Selective Electrode and the temperature probe approximately 4 cm ~ §< [ fhe fext bar. ft s also possible fo delefe fhe losf o
(1%4") into the less concentrated standard solufion and sfir gently. the cursor on the Backspoce charadter (%) and pressing | Frege sSalaco o savethe curent e

o Select the used standard solution concentration with | 1. The “Please wait...” message
will appear on the LCD until the reading is stable or neentr validated.

Note: When in ATC mode, if pressing a pop-up menu will be displayed on the LCD in which the Note: The saved profile will automatically become the current profile.

concentration value can be adjusted using i A Jor{ VL Press| aceert | to save the new
concentration value.

Select | M | WV

Escape

o If the standard solufion concentration is validated, | Accent

calibration. The calibration point value will be udded to The Calibrated Standards ||st

* The “Please wait...” message will appear on the LCD for 10 seconds and until the reading is stable, fime in
which immerse the ion selective electrode und the temperuture probe info the next standard solution and

............................ load Profl
B. To calibrate the instrument using Cusfom Srandara’ entry type:

To load one profile:
* Press [ ea | “ If the instrument was calibrated before and calibration was not dleared, the old

_ select the Profile option. Load Profile
calibration can be cleared by pressin . After 10 seconds, will no longer be available. ! . b Charrel2
YP g ’ o Pressi seect fanduse; A jory W fohighlight the |
Note: It is very important to clear calbrafion hlstory when a new electrode is TR ' / _
Load Profile option.
used because most errors and warning messages that appear during — 1
libration depend on calibration hisfory. * Press) setea | Alistwith all customised profiles wil be displayed

e Add ISAB to all standard solutions.

* Immerse the lon Selective Electrode and the femperature probe approximately 4 £% ﬁ*
m (172") into the less concentrated standard solution and sfir gently. b

* When the stability condition is reached and 10 seconds elapsed, a pop-up menu will appear on the LCD
in which the standard concentration value can be set. Press <Esoape to return in presious panel.

Press <Select> to use the selected profile.

o]

| o select nexT/previous entry to be edit. Press|

o Press

Seleat | M | WV

Ezcape

Lo sef the desned value. Press
to store the set concentration value.

to save the modified value and then press
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Conductivity SETUP

The Conductivity Setup menu allows the user to set the parameters related to the conductivity measurement.

Accessing Conductivity Setup

o Press while in Measure mode and then | cona.  to
select the Conductivity measure mode.
........................... Feading Mode: Direct

o Press and then | <% ] fo access Conductivity | [Temperatre

Ilﬂi: g‘g 42005 Conductivity Setup

Ch.

=3

............................ Lemperal
Setup menu. Cell Constart 1.0000¢crm
. X Frobe Tupe: HI TB312
To access a conductivity setup options: Linits: AutoRanging
‘ . . ) . Sarmple 1D
e Usei A ori v | tohighlight the desired option. Loa
e Press to access the selected option or |
GXIT SeTUp Press <Selects 1o access the profiles
The following is a detailed description of the Conductivity Setup | "™
opfion screens. Escape | Select ‘ A ‘ 7
Profile

Choosing this option the measuring and the calibration mode can be customized. Up to 10 profiles can be
defined by the user.

The available options are:

Save Current Profile: save the current profile.

Load Profile: load from available profiles.

Delete Profile: delete a profile.
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* The “Please wait...” message will appear on the LCD until the reading is stable and 10 seconds elapsed,
time in which immerse the lon Selective Electrode and the temperature probe into the next standard solution

Notes: ® The new added calibration point will replace an old
one if the difference between them is less than 20%
of the standard solution.

o |f the existing stored calibration is full (five calibra-
tion points), a pop-up menu will be displayed on the a1

LCD in which you can select with | <1 |or[ = r
.\ ) [—1

the standard solution you want to replace with the
Use <Left> and <Right> arows to select

which old standard vou want to remove.

current one. Press | remove | fo delefe the selected

| —

’VF'ress < Accepty to update calibration.

Remaus

o If the isopotential point of the electrode is unknown, the [ ***F* alr

ion calibration and measurements can be performed only

without temperature compensation (see ISE Sefup, Tem- ISE Calibration
perature option for defails, page 33). When the temperature  JEEEEEN |
compensation opfion is disabled, at least a two-point
calibration must be performed in order fo perform ISE
measurements. Otherwise, “----" will appear on the LCD.

e When in MTC mode, if pressing after enter-

ing ISE calibration and while a standard solution is
selected, a pop-up menu will be displayed on the LCD Baneeniratan e
in which the concentration and the temperature value | ] Temeeratwe c

can be ajusted by pressing

Stable
—— — — —

Ppm

MAN T1
ISE: Flucride 27.6°c

(]nd Then A Press < Accepty to update calibration.

save the modi-

| keys. Press

Escape

Edit | et | Previaus

fied value and then | to select

next /previous value t

CALIBRATION MESSAGES

* Wrong standard solution. Please check the standard solution: this message appears when the
difference between the ppm reading and the value of the selected standard solution concentration (ppm)
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is significant. If this message is displayed, check if you have selected the appropriate calibration where: Coyyyp ¢ - the sample concentration; AE - the difference of pofenial from the elecfrode;

standard.fo be tested. Allow time for the electrode to stabilize. C,,p, - the standard concentration; S - the electrode slope, determined in a
Wrong new slope. Please check the standard solution: this message appears if the current slope Ve - the sample volume; previous m|.'b'.°“°”". .

exceeds slope window (50% fo 120% of defoult slope for the corresponding ion charge - see ISE Vg - the standard volume; f - the sfoichiomefric rafio befween sample
Theorysection for details). Recalibrate the instrument using fresh standards. and V.= Ve + Ve ond standord,;

Wrong old slope. Press <Clear Cal> to clear old calibration: this message appears as a result of

an erroneous slope condifion. Press | <= | to clear old calibration and restart calibration.

F s

Difference between standards temperature is foo high. Press <Accept> to update the calibration or
clear old calibration: this message appears when the difference between two standards temperature is
greater than 5 °C. Recalibrate the instrument while paying attention to the standards temperature.
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V
CSAMPLE = CSTD % S0 f

AE/S
SAMPLE ~— VT 10

where: Cyyyp ¢ - the sample concentration; AE - the difference of potential from the electrode;
Corp - the stondord concentration; S - the electrode slope, defermined in a
Veweee - e sample volume; previous calibration;
Vg - the standard volume; f - the stoichiometric ratio between sample
and V.= Vg oe ¥ Ve and standard;

S +24g" — Ag,S

Example 1
You have sulfide samples and you are adding AQ*. The reaction is:
One mole sulfide sample reacts with 2 moles silver standard (f = 7).

S* + Pb*" — PbS
Example 2

You have sulfide samples and you are adding Pb?*. The reaction is:
One mole sulfide sample reacts with 1 mole lead standard f = 1).

Analyte Addition and Analyte Subtraction
Analyte Addition and Subtraction are variations of the previous two methods.

VTIOAE/S _ VSTD

CSAMPLE = CSTD %
SAMPLE

With Analyte Addition, sample (analyfe) is added to an ion standard being measured. The standard and
sample contain the same ion. mV are taken before and after the sumple addition. From the mV the analyte
concentration is determined.

Verp — Vp 10275

/

Csunrre = Csm %
SAMPLE
With Analyte Subtraction, sample (analyte) is added to an ion standard being measured. The analyte reacts
with the measured ion in a known manner thus removing measured ions from the solution. From the change
in mV the concentration of the analyte is determined.
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ISE MEASUREMENT
Hl 4522 onl

Make sure the instrument has been calibrated before taking ISE measurements.

When using one of the incremental methods for measurement and no or only a one-point ISE calibration was
performed, a warning message will be displayed on the LCD, notifying the user that at least a two-point ISE
calibration must be performed.

For accurate measurements, add the appropriate ISAB (lonic Strength Adjustment Buffer) to both samples and
standards, if necessary. If ISAB is added to the calibration standards, it is important to add ISAB also to the
samples to be measured.

DIRECT MEASUREMENT

To measure the concentration of a sample using the Direct
reading mode:

Me asure

Stable

* Press[ wooe Jandthen| 1se o select [SE Measure mode.

* Select the Direct reading mode (see /SE Setup for details).
* Add ISAB to the somple solution. o &k ppm

* Submerge the lon Selective Electrode tip and the tempera-
ture probe approximately 4 cm (1%2") into the sample to

be tested. Allow time for the electrode to stabilize. Last Cal: HMar D5, 2006 16:12 e

o The measured concentration value will be displayed on the LCD 24.6°c
in the selected units. -

Display Lt:; ‘ ‘ Channel

Note: If the reading is out of range, “-----" will be dis-
played on the LCD.

DIRECT/AUTOHOLD MEASUREMENT Measure

To measure the concentration of a sample using the Direct / ~ fEcreai Auerield e

AutoHold reading mode:

* Press( wooe Jandthen| s= o select [SE Measure mode
for the selected channel. 93 8

* Select the Direct/AutoHold reading mode (see /SF Sefup for e%¥ ppm
details).

* Add ISAB to the sample solution.

Last Cal.: Mar 06, 2006 16:12

* Submerge the lon Selective Electrode tip and the tempera- ~ ['SE: Fuerd 24 F
ture probe approximately 4 cm (1%2") into the sample to =07
be tested. Allow time for the electrode to stabilize. Dieplay ‘ S o] o

55



* The measured concentration value will be displayed on the LCD. If pressing {_ 2|, the “AutoHold” indicator

will start blinking on the LCD until the stability criferion is reached. The concentration value will be frozen on the
L(D, along with “AutoHold” indicator.
—

* To refur to normal Measure mode press =2,

Sptaiireg

Note: If the reading is out of range, “~----" will be displayed on the LCD.

Note: Press | escsre | af any time to stop the measurement and return to /SE Measure mode.

|

KNOWN ADDITION

To measure the concentration of a sample using the Known
Addition incremental method:

* Press and then

L 20
3
1 BB 5 Stable
oW MY TEMF1

27 8°C

mode for the selected channel. Fiet e

o Select the Known Addition method (see /SE Setup for details). Sgtjg‘gtd»g:g

* Press rﬁ o stort the measurement. The first step of the | reeme varme ST oL
method will be displayed on the LCD in which the user is nofified | |Sma vewme 12000
to add the appropriate ISA Buffer Volume (if different from 0 ml) | | ™= e
to the somple and to immerse the electrode into the Sample | rasszom0 misa bofie o To0.000
Volume. The method parameters are also displayed on the LCD. e preee gy e etz

Continue Edit |

fo set the method parameters. Press | wext | | Escape

0 select next/previous parameter to be edit, then
and use; A jor{ Vv |tosetthe

desired parameter value. Press o save the modified value

and then press to exit method parameters edit menu.

* Make sure that the set parameters values are the used ones and
submerge the lon Selective Electrode tip approximately 4 cm
(1'2") into the sample to be tested. Usampie ol [T

* Press [ covuess | fo toke the first mV reading. |15 vl ol

* When the reading is stable, press i_ﬁru | fo store the first S Vel L
mV reading. The second step of the method will be disployed | s cone.  [100 ]
on the LCD in which the user is notified fo add the Standard | Liheneress <Cariner.
Volume of set concentration to the sample. The method | eecepe
parameters are also displayed on the LCD.

1 BB 1 Stable
» & MY TEMF1
271 °C

Edit | Meut | Previaus
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Actual samples that are more concentrated have much smaller activity coefficients (Y <1). The addition of an
inert background salt to standards and samples stabilizes the activity coefficient so that concentration measurements
may be made directly. Hanna's lonic Strength Adjustment Buffer (ISAB) formulations also may optimize pH, and
complex inferferences in addition to standardizing the ionic strength.

The Nernst equation can be rewritten:
E=E’ +Slog(C)

ION SELECTIVE ANALYSIS METHODS

Direct Analysis

This method is a simple procedure for measuring multiple samples. It should only be used in the linear
working regions of the sensor. A direct reading instrument such as the HI 4522 determines concentration of
the unknown by a direct reading after calibrating the instrument with the standards. The instrument is
calibrated as described in “ISE CALIBRATION” section, with two or more freshly made standards that are in the
measurement range of the unknowns. lonic strength adjustment is made to samples and standards. Unknowns
are measured directly by the instrument.

At lower concentrations, in non-linear regions of the electrode response, multiple calibration points will extend
measurements to a practical detection limit. Calibrations must be performed more frequently in these cases.

Incremental Methods

Incremental methods are useful for the measurement of samples whose constituents are variable or
concentrated. Incremental techniques can reduce errors from such variables as temperature, viscosity, or pH
extremes and will provide indirect analysis of ions for which there is no ISE sensor for a direct measurement.
There are four different incremental methods for sample measurement. They are Known Addition, Known
Subtraction, Analyte Addition and Analyte Subtraction. HI 4522 allows the analyst to use these techniques as
a simple routine procedure thus eliminating calculations or tables. The method once set up can be used for
repetitive measurements on multiple samples.

Known Addition and Known Subtraction

With Known addition, standard is added to a sumple being measured. The standard and sample contain the
same ion. mV are taken before and after the standard addition. From the mV the sample concentration is
defermined.

v
C -C STD
SAMPLE STD V.1 0°E/S

- VSAMPLE

With Known subtraction, @ known standard is added to an ionic sample being measured. The standard reacts
with the measured ion in the somple in a known manner thus removing measured ions from the solution.
From the change in mV the concentration of the sample is determined.
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ISE THEORY

An lon Selective Electrode (ISE) is an electrochemical sensor that changes voltage with the activity or concentration
of fons in solutions. The change in voltage is a logarithmic relationship with concentration and is expressed by the
Nemst equation:

E=E° +Slog(a)

where: E - the measured voltage;
E° - standard voltage and other standard system voltages;
a - the activity of the ion being measured;
S - the Nernst slope factor and is derived from thermodynamic principles:

S =2303RT/nF

R - the universal gas constant (8.314 J*K*mol);
T - the temperature in degrees Kelvin;
F - the Faraday’s constant (96,485 C*mol”);
N - the ion charge.
The slope may be positive or negative depending upon the ion charge (n).

SPECIES (m%ﬂg de)
Monovalent cation +59.16
Monovalent anion —59.16

Divalent cation +29.58
Divalent anion -29.58

Activity and concentration are related by an “activity coefficient”, expressed as:
a=yC
where: a - the activity of the ion being measured;

Y - the activity coefficient;
C - the concentration of the ion being measured.

In very dilute solutions Y approaches 1 so activity and concentration are the same.
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* Press i_-w | to take the second mV reading.

* When the reading is stable, press i_ﬁru | fo store the second mV reading. The ISE measurement
results will be displayed on the LCD.

* Press i_ x| o log the curent resuls info a ISE Method Report or press i___{:;; ., | 1o retum fo /SE Measure mode.

* If pressing | =st |, the method parometers can be chonged and the somple concentration will be recolculated.

LS

. Pressr?;' | fo sfart another measurement.

"

Note: Press | | at any time to stop the measurement and return to /SF Measure mode.

KNOWN SUBTRACTION
To measure the concentration of a sumple using the Known Subtraction incremental method:

e Press and then | s | to select /SE Measure mode for the selected channel.

* Select the Known Subtraction method (see /SE Setup for details).

* Press i_ ' | to start the measurement. The first step of the method will be displayed on the LCD in which the

user is notified to add the appropriate ISA Buffer Volume (if different from O mL) to the sample and fo immerse
the electrode info the Sample Volume. The method parameters are also displayed on the LCD.

parameter fo be edit, then press { st Jand use [ A

| —

to set the desired parameter

save the modified value and then press ;

value. Press |
menu.
Note: For the Known Subtraction method, the stoichiometric ratio (factor) between standard and sample
must also be set in order to take accurate measurements.
* Make sure that the set parameters values are the used ones and submerge the lon Selective Electrode tip
approximately 4 cm (12" into the sample to be tested.

* Press [ covuess | fo foke the first mV reading.

* When the reading is stable, press i_n.u | fo store the first mV reading. The second sfep of the method

will be displayed on the LCD in which the user is notified to add the Standard Volume of set concentration
to the sample. The method parameters are also displayed on the LCD.

exit method parameters edit

. PressF | to take the second mV reading.
* When the reading is stable, press i_ﬁru | fo store the second mV reading. The ISE measurement
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results will be displayed on the LCD. S ISE Results

Ch. =rr-|‘|
o Press| | to log the current results into a ISE Method 0.19
ppm
Report or press F{:;; ., | 1o efun fo /SE Measure mode.
am Sample O0: Tap waterl
Calculated Slope: 4.3
- J . . Feading 1: ZET.Z mW
and the sample concentration will be recalculated. Reading 2 1323 my
- Sample Yaolume: 100.000 mL
o Press fan | to start another measurement. Standard Volume: 10.000 mL
1S54 Yolume: 2.000 mL
"""""""""" Standard Conc.: 100 ppm
Note: Press Escave | 0f 0Ny fime fo sfop the measurement and
[eTum TO /SE Measufe mode Press <Direct Measure® to return in main
measurement panel.
Press <Saver to lag the current results,
ANALYTE ADDITION i - | Edit Span

To measure the concentration of a sample using the Analyte
Addition incremental method:

* Press [_wooe ] and then |

L'to select /SE Measure mode.

* Select the Analyte Addition methodv (see ISE Setup for details).

* Press [ % | to stort the measurement. The first step of the method will be displayed on the LCD in
which the user is notified to add the appropriate ISA Buffer Volume (if different from 0 mL) to the standard
and to immerse the electrode into the Standard Volume of set concentration. The method parameters are
also displayed on the LCD.

| fo sef the desired parometer value. Press

A

| to exit method parameters edit men.

o Make sure That the set parameters values are the used ones and submerge the lon Selective Electrode fip
approximately 4 cm (1'4”) into the standard solution.

* Press [ covuess | fo toke the first mV reading.

* When the reading is stable, press i_ﬁru | to store the first mV reading. The second sfep of the mefhod

will be displayed on the LCD in which the user is notified to add the Sample Volume to the standard
solution. The method parameters are also displayed on the LCD.

to change the desired method parameters as indicated in the first step of the method.

* Press i_m | fo fake the second mV reading.

* When the reading is stable, press i_ﬁru to store the second mV reading. The ISE measurement
results will be displayed on the LCD.

. Pressl fo log the current results into a ISE Method Report or press '_[;;; | to refum to /SE Measure mode.
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o If pressmg

}, the method parameters can be changed and the sample concentration will be recalculated.

° PfSSS | Bt | to start another measurement.

Note: Press i

.

| af any time fo sfop the measurement and refurn to /S Measure mode.

ANALYTE SUBTRACTION

To measure the concentration of a sample using the Analyte Subtraction incremental method:
o Press and then | | 1o select /SE Measure mode.

* Select the Analyte Subtraction method (see /SF Setup for details).

* Press i_‘:_T| to start the measurement. The first step of the method will be displayed on the LCD in

which the user is notified to add the appropriate ISA Buffer Volume (if different from O mL) to the standard
and to immerse the electrode into the Standard Volume of set concentration. The method parameters are
also displayed on the LCD.

0 set the method parameters. Press "} o select next/previous parameter

to be edit, then press | fo set the desired paramefer value. Press

&

anduse | A

oy

| to save the modified value and then press | 0 exit method paramefers edit menu.

Note: For the Analyte Subtraction method, the stoichiometric ratio (factor) between standard and sample
must also be set in order to take accurate measurements.
* Make sure that the set parameters values are the used ones and submerge the lon Selective Electrode tip
approximately 4 cm (1%4”) into the standard solution.

* Press [ covuess | fo toke the first mV reading.

* When the reading is stable, pressl « | to store the first mV reading. The second step of the method

will be displayed on the LCD in wh|ch the user is notified fo add the Sample Volume to the standard
solution. The method parameters are also displayed on the LCD.

| 10 change the desired method parameters as indicated in the first step of the method.

. Presslxm... to take the second mV reading.

* When the reading is stable, press | neas | t0 sfore the second mV reading. The ISE measurement
results will be displayed on the LCD.

. Pressl = | olog the current results info a ISE Method Report or press '_{:;' | o refum o /SE Measure mode.

* Ifpressing | =st | the method porameters can be changed and the sample concentration will be recalculated.

. Pressi_‘_*;' | to sfart another measurement.

3

Note: Press | | af any time fo sfop the measurement and refurn to /S Measure mode.
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