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Conductivity/Resistivity/TDS/
Salinity/Temperature
Bench Meter
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Dear Customer, Thank you for choosing a Hanna Instruments product.

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

If you need additional technical information, do not hesitate fo e-mail

us af fech@hannainst.com or view our worldwide contact list at
www.hannainst.com.

All rights are reserved. Reproduction in whole or in part is prohibited without the written consent
of the copyright owner, Hanna Instruments Inc., Woonsocket, Rhode Island, 02895, USA.
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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:
* HI76312 Four-ring Conductivity Probe with built-in temperature sensor and ID
* HI76404W Electrode Holder
e Conductivity Calibration Solutions Kit
* 12 Vidc Power Adapter
* Instruction Manual and Quick Reference Guide
* (ertificate

HI5321-01 is supplied with 12 Vd¢/120 Vac adapter.
HI5321-02 is supplied with 12 Vd¢/230 Vac adapter.

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



HI5321 is a professional bench meter with color graphic LCD, conductivity, resistivity, TDS, salinity

and temperature measurements.

The display may be viewed with: Basic information only, GLP information, Graph and Log History.

The main features of the instruments are:

* Single input channel;

*  (apacitive touch keypad;

e Five measurement parameters: conductivity, resistivity, TDS, salinity and temperature;

*  Dedicated Help key with confextual message;

*  Application for water for injection the USP < 645> standard;

*  (onductivity probe automatic recognition;

*  Standard or custom standard conductivity calibration in up to four points, probe offset calibration;

*  Single fixed point salinity calibration (Percent Scale only);

* AutoHold feature to freeze first stable reading on the LCD;

* Two selectable alarm limits (for conductivity, resistivity, TDS, salinity);

* Three selectable logging modes: Automatic, Manual or AutoHold;

e Upto 100 logging lots for automatic or manual modes and up to 200 USP reports;

*  Selectable sampling period for automatic logging: 1 second to 180 minutes;

*  (Continuous Lot logging directly on meter. Store up to 100.000 total data points;

e GLP feature;

* Online and offline graph;

*  Large color backlight graphic LCD (240 x 320 pixels) with selectable color palette;

*  PCinterface via USB; download logged data to PC or use for Real time logging (HI92000 PC
application required);

o Profile feature: store up to ten different user setups.
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HI5321 DESCRIPTION
FRONT PANEL

(F Profile 1 Stable

2217.. | ©

Last Cal: D 15 zmrmEZTPM
Cel I\E : 1.0000/+
DH nnnnuﬁj

et ATe
TC eff wan .H:L \\\\\ 25.0°c

Dlspla\)‘ SL‘;;‘ ‘ |

Conductlivity

REAR PANEL

J—

Liquid Crystal Display (LCD)
Capacitive touch keypad
ON/OFF switch

Power adapter socket
Conductivity probe connector
USB connector
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KEYBOARD DESCRIPTION

FUNCTION KEYS

YR To enter/exit calibration mode;

VIRTUAL KEYS

To select the desired measurement mode: Conductivity, Resistivity, TDS, Salinity;

To enter Setup (System Setup, Conductivity Setup, Resistivity Setup, TDS Setup or
Salinity Setup) and to access Log Recall function;

To obtain general information about the selected option / operation.

The upper row keys are assigned to the virtual keys placed on the bottom of the LCD, which allow

Time & Date Measwre ——— Selected mode
P Profile 1 able ] HA
Sratie_ Stability
indicator
Meusu:ed \ﬁ 21 7 > Measurement
vaive R
unit
° mS /o |
Short GLP Temperature probe
information S0t e 15 2014 0327 6m measurement status
‘Eﬁllﬁonstant: 1.0000fcm
. OffZet: 0.000 pSicm
Remmder Ref. Temp.: 25.0°C

T.Coeff.: 190" C Linear

25.[]2}?-— Temperature

messages area

[~

value & unit

Virtual keys — 1

Start ‘

— Display ‘ Log
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Conductivity

Range

0.000 0 9.999 uS/cm
10.00 t0 99.99 uS/cm
100.0 t0 999.9 uS/cm
1.000 t0 9.999 mS/cm
10.00 t0 99.99 mS/cm
100.0 to 1000.0 mS/cm

Resolution

0.001 uS/cm
0.01 uS/em
0.1 uS/em
0.001 m$/cm
0.01 mS/cm
0.1 mS/em

Accuracy

+1% of reading (£0.01 uS/cm)

Cell constant

0.0500 o 200.00 /cm

Cell type

4 cells

Calibration type/points

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

EC calibration solution

84.00 LiS/am, 1.413 mS/em, 5.000 mS/em, 12.88 mS/am, 80.00 mS/am,
111.8mSm

Conductivity probe recognition

Yes

Temperature compensation

Disabled / Linear / Non linear (natural water)

Temperature coefficient

0.00 to 10.00 %/°C

Reference temperature

5.0°Ct0 30.0°C

Profiles

Up to ten

USP < 645> Application

Yes

Resistivity

Range

1.01099.9 Q:m
10010 999 Q-em
1.00 10 9.99 KQ-m
10.010 99.9 KQ-m
100 t0 999 KQ-em
1.00t0 9.99 MQ-cm
10.0 10 100.0 MQ-cm

Resolution

0.1 Q:wm
1Q:m
0.01 KQ-em
0.1 KQ-tm
1KQ-mm
0.01 MQ-cm
0.1 MQ-em

Accuracy

+1% of reading (1 Q-cm)

Calibration

Uses Conductivity




0.000 t0 9.999 ppm
10.00 t0 99.99 ppm
Range 100.0 t0 999.9 ppm
1.000 t0 9.999 ppt
10.00 to 99.99 ppt
100.0 to 400.0 ppt
actual TDS (with 1.00 factor)
105 0.001 pprm
0.01 ppm
Resolution 0.1 ppm
0.001 ppt
0.01 ppt
0.1 ppt
Accuracy +1% of reading (+=0.01 ppm)
Practical Scale
Range 0.00 10 42.00 PSU
Natural Sea Water
0.00 to 80.00 ppt
Salinity Percent Scale
0.0 10 400.0 %
Resolution 0.01 for Practical Scale / Natural Sea Water 0.1 % for Percent Scale
Accuracy +1% of reading
Calibration Percent Scale - 1 point (with HI7037 standard)
-20.010120.0°C
Range -4.010248.0 °F
Temperature 253.210393.2 K
Resolution 0.1°C/0.1°F/0.0K
Accuracy +0.2°C/ +0.4 °F/ +0.2 K (without probe)
Calibration User calibration in 3 points (0, 50, 100 °C)
Input channel Conductivity / Resistivity / TDS / Salinity
PCinterface Opto-isolated USB
ol Probe cell constant / offset, reference teperature, compensation coefficient, calibration
points, calibration time stamp
Auto Hold Yes
Calibration reminder Yes
) Record Up to 100 lots, 50,000 records max / lot / maximum 100,000 data points
Lfgg?ll,?é] Interval 14 selectable between 1 second and 180 minutes
Type Automatic, Log on demand, AutoHold
EC Probe HI76312
Implemented standards USPstage 1,2, 3
LD Color Graphic LCD 240 x 320 pixels
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Keyboard 8 keys capacitive touch
Power Supply 12 Vdc adapter
Dimensions 160x231x 94 mm (6.3x9.1x3.7")
Weight 1.2 Kg (2.6 Ibs)
g POWER CONNECTION
> Plug the 12 Vidc adapter info the power supply socket.
2 Note: This instrument use non volatile memory to retain the meter settings, even when
<z= unplugged.
g ELECTRODE AND PROBE CONNECTIONS
é For conductivity, resistivity, TDS or salinity measurements connect a conductivity probe to the DIN
g connector located on the rear panel of the instrument.
INSTRUMENT START UP
* Please ensure that the capacitive keypad is not covered by hand or other objects at the meter
power on.

* Turn the instrument on from the power button located on the rear panel of the instrument.
e 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 5321
vi.0

JRIEANNA

insfruments




For measurement mode’s the following display configurations are available: Basic, Graph and Log
History. A GLP display is available for Conductivity and Salinity Percent scale.

Basic
The main measured value and it’s units are displayed on the LCD, along with the temperature
value, temperature probe status and basic calibration
information (when available).

To choose the Basic display mode:

Measure

I Profile 1 Stable

Display Configuration” message will be displayed in

the Reminder messages area.
e Press { e . The instrument will display the basic . /S /om

information for the selected measurement mode.

Lazt Cal: Dec 15, 2014 0327 PM

Cell Canstant: 1.0000fcm

Offset: 0.000 pSicm aTC
Ref. Temp.: 25.0°C

T.Coeff.: 1.90%4°C Linear 25.0°c

Start ‘ |

Dizplay ‘ Log

GLP (Conductivity and Salinity Percent scale only)
Detailed GLP data will be displayed on the custom LCD for the Conductivity and Salinity Percent
scale: Last Calibration date and time, Calibration Standards and general information regarding
the standards, the calibration temperature, temperature
compensation mode, date and time.

Measure
To access the GLP display option: 5 Pt o
* Press:

Display Configuration” message will be displayed in . m$/cm

the Reminder messages area. 25 0%

oo . : - -

® Press | o , The instrument will dlSpl[]y the Lozt Calibrations: Dec 15, 20140401 PH

IR Ref.T.: 25..0 C T.Cooff: 1.3000C Offzet: 0.010 pSicm
detailed GLP data. Somple

.0 N Coll K 0,57 12¢em
£4.00 X oo 15, 2014 0357 PM
CEgl200.0 ps —> 2.000 nSESR RTINS
1415 |

<m

250 °C_A4 Dec 15 2014 0353 PM

2.000 mS -> 20.00 mSjEENEEEEERE)
1285 250 °C A Dec 15 2014  04:00 PM
w [20.00 mS —> 1000.0 mSEIEREFTLY

25.0°C A Dec 15 2014 0401 PM

Start ‘ |

Display I Log
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Graph
The on-line graph with real time logging (Conductivity, Resistivity, TDS, Salinity vs. Seconds) will be
displayed when this option is selected.

If there is no active log, the previously logged data for the selected parameter will be shown.

To access the off-line / on-line graph:

..........

. ) . . . . Eer
Display Configuration” message will be displayed i~ |~ e
the Reminder messages area. . mS/om

o Press i Green Last Cal: Dec 15, 2014 04:01 PM aTC

Cell Constant [3]: 0.8693/cm Uoc
Offset: 0.010 pSicm il

| mSicm |

30,00

20,00

o0 F—————

0,00 a

10 20 30 40 50
Dizplay | SLtDD; ‘ |

To Zoom Graph
* Press { o {then { emen § < iand &> fwill appear in virtual keys.

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

..........

When the off-line graph is displayed:

* Use the arrow keys to move along the X (Time) and Y (parameter) axes of the graph.

* Press fo access the zoom menu for X and Y axes.
Use | Tom  or Gom i/ feoom /1§ o0 1/ {250 to switch between the active zooming
axes.

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

..........



Log History Deo 15, 2014

The measurement, along with LOG History, will be visible | ey
when this option is selected: 1

1) The last stored logged data (Not actively logging) or . nS/em
2) The last data logged from an active logging lot or LamLal: Dec 15, 2014 04:53 P 24,950

Clffzet: 0.000 pSicm

3) An empty display - NO LOTS saved, Not currently Conduoliviy
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) 12.31 pSiem 2498 02:34:44PM

ogin ..

. . . . 1213 pSi H 24348 02:34:23PM

The log history list also contains the main measured 12i3aem H 2434 02342400

. 1213 pSfem 2494 02:34:15PM

value, the temperature, as well as a record time stamp. | 1213 wStem 2434 0234:14PM

. . . 11.96 pSiem : 24.3 4 02334503PM

To access the Log History display option: LSS L LAk 0
owiey | o | B |

Display Configuration” message will be displayed in
the Reminder messages area.

o Press§ o2, i The instrument will display the log history regarding the selected Measure mode.

III "

Notes: When an alarm condition is active, the logged records will have an exclomation mark
If logged in Auto Hold, logged records will have an “H”.
If another Measure mode is selected, the Log History will reset.

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

“A” denotes automatic temperature compensation.
“M” denotes manual temperature compensation.




The System Setup menu allows the user to customize the user interface, view meter information,
set the external serial communication interface and to restore the manufacturer setfings.

Accessing System Setup

* Press while in Measure mode.

System Setup

Q.
e |
o
LA
(Y]
—
il
&
&

PR . . . Saving Confirmation: Enabled
o Press {35 The system setup options will be | oLe pats
P TR R . Date & Ti
displayed on the LCD. 0D Setup
. Color Falette: Colaor 3
ystem Sefup option: Language: English

-—- - . . . Serial Cornrnunication: 38400 bps
H fo hlgh|lghf The deS”ed Op‘ teter Information

Festore Factory Settings

Software Update

The following is a detailed description of the System
Setup option screen.

Press <Select> to chooze the events
announced by beeper.

Escape

Select | M | W

Beeper
. . . . Beeper
This option allows the user fo tur an acoustic warning
. . . . . Stability Indicator: 3
signal on or off. This function can be used fo signal 4 dif- | P =t o
. H ey Pressed: On
ferent events: a stable signal, an alarm stafe, when every | 1= "r<== o

key is pressed or when an incorect key is pressed. Enable
(or disable) the Beeper for these events. Disabling the
Beeper will stop audible signals.

Fress <0ff> ta disable the events
announced by beeper.

Escape

o | AV




Saving Confirmation I System Setup

Enable this option to force verification of a change made

to a “GLP Data Option field” or a Sample ID name. If i r—

. . . . . Date & Ti
Saving Confirmation is enabled, the user will have to | |25 Sep

accept the change with a key stroke. oo Foee o

. . . T Serial T ication: 38400 by
If Saving Confirmation is disabled, the changes made | [orer irpreetocs ™" P
fo these fields change automafically without verificafion. | 25 ere Facen Setinas

Press <Dizable? to dizable
the saving confirmation option.

Escape Dizable

/_\.|V

GLP Data

Use this option to customize log GLP information with specific identification data. When enabled, these
ID tags will be included in the GLP section of all data logs. Each data field can use up to 10 characters.
The five available fields are:

Operator ID : used to add the name of the operator.

Instrument ID : used to name an instrument with a discrete name, location or number.
Company Name : used to include the Company ID 1o the GLP data field.

Additional Info : two data fields are available for general notes or notations.
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To add the GLP Data:

= GLP Data
* Press while in Measure mode. Saraior 1D GIZELLE
Instrurnent 1D: ac_CH-1

Company Marme: HARKA

e«

o Pressi see iandusei A iori v itohighlight
the desired option.

Q.
=
[t
LA
(%)
—
il
)
&

Editor menu will be displayed on the LCD.

* Enter the desired information by accepting the
highlighted character which is added to the text bar,
usingi see iThei > iandi v ikeyshelpthe
user select the desired character. It is also possible to
delete the last character by positioning the cursor on

information entry.

Select

Escape

...........

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

the editing mode. Otherwise, the modified options are saved automatically.

Date & Time
Set the current date & time and the format in which they appear. These parameters will be displayed
on the Measure screens and also when storing measured data.

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

Notes: Only years starting with 2000 are accepted.

Set Time Format
Choose between 12 Hour (AM/PM) time format or 24 Hour time format.

Set Date Format

Choose the desired date format from 7 available options: DD/MM/YYYY; MM/DD/YYYY; YYYY/MM/DD;
YYYY-MM-DD; Mon DD, YYYY; DD-Mon-YYYY or YYYY-Mon-DD.

To set the Date & Time:

* Press while in Measure mode.




o Usei & forf Date & Time
° Press i b ‘i Gnd Use i 4 E Or i v i TO hlghllghr The Enter the date and time:
Set Date and Time. yesr  momh  dw
I 2014 | 12 | 15 |

haour minute  second

v
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__________ Press {Escape? to ewit to previous screen.
Press <Edit> to edit the focused entry.

Set D(ﬂe Ond Time Opflon) Press <Newt> ar {Previous? to select entry.

o For the other two options press £ st i to confirm your | esese

Edit

Mest Previous

mode. Otherwise, the modified option is saved automatically.

Note: If the time is changed with more than one hour before last calibration, o 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 fo 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 8 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: If the instrument backlight turmes off affer the time period set, press any key fo tum it
back on.

To set the LCD Setup: LCD Setup
° PfeSS Whlle m Meusure mOde Adjust the contrast and backlight and
° PfeSS :ssy:-::i:j press <Escape’.
Pl e . ) Corirast — ]
e Usei A fori v_itoselectthe LCD Setup option. Backlight —)
""""" . "“““I" A X . X Backlight Saver: 10 minutes
* Pressi see iand usei nex ikeyto highlight the desired -

Press <Mext> to move to the neut
entry for edit.

fo the System Setup menu. Exompe

Mexnt | P | vV




Color Palette

System Setup

This option allows the user o choose a desired color palefte. | Eeeper

Saving Confirmation: Enabled
To select the Color Palette: 5LP Data
0. Date & Time
* Press while in Measure mode. LCD Setup

Color Palette:
Language:
Serial Communication:
Meter Information
Festore Factory Settings
Software Update

Q.
s |
[
i
(V]
—
(5 ¥ ]
&
&

(0'0[ ] Wh”e bﬂ(kg [OUnd b|Ue fext Press <Select> to choose the everts

announced by beeper,

Color 2 Blue background white text Escape

Select | M | W

Color 3 White background black text

Color 4 Black background white text

o Pressi s iandusei A fori V. itohighlight the desired color.

1o confirm your selection and refurn fo the System Setup menu or press | == § o

return o the System Setup menu without changing.

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

To select the Language:

* Press while in Measure mode. e
° H H Saving Confirmation:
GLF Data

e ! Date & Ti
v itoselect the Language opfion. | |25 cemn

- il ; v e L L] Color Palette:
o Press{ s fanduse! & Gor{ v itohighlight | ey English
The desired |(]ngU(]ge. Serial Cornmunication: 38400 bp=

Feter Information

* Press i seet i 1o confirm your selection and refum fo | e Facer Setinas

the System Setup menu or press | e | to retum to
the System Setup menu without changing.

Prezz <Select> to chooze the curent
language.

Seleot | M | W

Eszcape




Serial Communication
This option allows the user to set the desired speed for the | [Beeper

Saving Confirmation:

serial communication (baud rate) in bps. The meter and the | [5rF ba

System Setup

Date & Time

PC program must have the same baud rate. e e
. .. Color Palette:

To set the Serial Communication: Language:

. Serial Cornrmunication:
* Press while in Measure mode. Mieter Informatian

P Festore Factory Settings
o Pressi

v
S
—
™m
=
W
m
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__Setup__ Software Update

e Usei A iori v itoselectthe Serial Commu-

nication option.
* Pressi st fandusei A for{ v itohighlight
the desired baud rate. Escape

* Press i seeet i to confirm your selection and return to

Press <Select> to view and choose the
baud rate parameter,

Select | M | W

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 and temperature).
Note: All instruments are factory calibrated for conductivity and temperature. One year after
factory calibration, the warning message “Factory Calibration Expired” will be displayed when
powering up instrument. The instrument will still function, however, it should be taken to the
nearest Hanna Customer Service for factory calibration.

System Setup

To view the Meter Information:

Eeeper
Saving Confirmation: Enabled

* Press while in Measure mode.

Pre
identific:ation parameters.

Ezcape




Restore Factory Settings

This option allows the user to erase all user settings and reset the instrument to the default factory
seftings.

To restore the Factory Settings:

* Press while in Measure mode.

Swstemn Setup

Saving Confirmation: Enabled
GLF Data
Cate & Time

Q.
s |
[
L
(%)
—
il
&
&

Color 3
English
38400 bps

Flezet Defaultz

Serial Comrmunication:
heter Information

Software update
This function allows the user to update instrument | Beeper

Saving Confirmation: Enabled

software. In order to start the PC upgrade application, you | GiF baw

Date & Time
need fo select the proper baud rafe, the software update [ 25 & T

System Setup

package and start the update. Color Palete: Color 3
Language: English
Serial Cornrnunication: 38400 bps

Meter Information

update process.

Escape




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

Accessing Conductivity Setup

()
(=]
—
o
. . . - :
* Press while in Measure mode and then Conductivity Setup o
=
mOde. Feading Mode: Direct :
A ) T b
o Press and then { 4 fo access Calibration w
Conductivity Setup menu. e ot S k-
.. . L ts: AutoRanging :
To access a conductivity setup options: Sample (D -
mm—— 4 g mm— v . . . L
e Use { A Hor{ "V "} to highlight the desired op- | [ararm
ion.
o Press{ seect 10 access the selected option or § e -
J e Press <Select> to access the profiles
fo exit setup. manager.
. . . . .. Escape Selec
The following is a detailed description of the Conductivity i o]V

Setup option screens.
Profile

This option opens the Profile manager. Enabling Profile allows the user to Save, Load or Delete
an application Profile. The Profile option allows the user to store up to ten separate profile
applications. Each Profile can be named and recalled at a moment’s notice. A profile is a sensor
setup complete with measurement units, logging and display preferences, calibration standards
(Standards including custom), setup of the Display screen for measurement (i.e. graphing, GLP)
and any other sensor configuration. Once saved, the exact sume profile can be used at another
time. This is a handy feature if the meter is used occasionally for additional applications because
it saves time in the setup of the meter and ensures the same procedure will be used.

To save the measurement configuration for Conductivity mode:
o Press setup], then | 5% fand use | A iori v i to highlight Profile option.

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

The available options are:

Profile Feature: enable or disable the profile feature.

Save Profile: save the current profile.

Save Profile As...: save current profile using a specific name.
Load Profile: load from available profiles.

Delete Profile: delete a profile.
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Save Profile
To save a profile:

* Press while in Conductivity mode.

. Tor iV o highlight Profile option.

fori vV ito

in current profile.

Save Profile As...
To create a new profile:

* Press while in Conductivity mode.

Press §
Use §

Conductivity Setup

Profile Feature: Enabled
Save Profile

Save Profile As ..

Load Frofile

Delete Profile

Press <[izabler to dizable the Profile feature.

Dizable

ﬁ,|v

Ezciape

mode. Otherwise, the modified option is saved automatically.

Note: The saved profile will automatically become
the current profile.
Load Profile

To load one profile:
* Press while in Conductivity mode.

highlight the Load Profile option.

Load Profile

Profile 1

Press <Escaper to return in previous panel.
Press <Select> to use the selected prafile.

Escape

Select | P | W




. Press sSelct A list with all customized profiles will be displayed on the screen.

o Usei
exit without seIecting.

Delete Profile
To delete one of the exrsTrng proﬁles

1o select the desired profile and press |

o confirm or {

Delete Profile

Profile 1
Prafile 2

Press <Escape? to return in previous panel.
Press <Delete to delete selected profile.

Escape | Delete

A|V

Reuding Mode

This option allows the user to select between Direct, Direct/AutoHold or Direct/USP conductivity

reading modes.

Note: All three selections permit conductivity to be changed to resistivity, TDS and salinity via

the key.

To set the reading mode:

o Press whrle in Conductivity mode.

o Press

Conductivity Setup

[Temnperature
Calibration
Cell Constant
Frobe Tupe: —
Uit AutoRanging
Sarnple 1D

Log

Wlarrn

cancel operuhon.

Prezs <Select> ta chooze the reading
mode for measurements.

Escape | Select

A|V

Temperature

From the Temperature menu the user can choose the Temperature Source and Units, as well as the
Temperature Compensation mode, Reference Temperature, Compensation Coefficient and Compensation

Coefficient.
To access a Temperature option:

* Press while in Conductivity mode.
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o Usei A ‘ori v o highlight the Temperature option from the Conductivity Setup menu.

Temperature Source
To set the temperature source:

Note: The HI76312 sensor has an integrated temperature sensor and will provide the best
conductivity measurement. Use Automatic to use sensor or Manual. When manual, the value

Conductivity Setup
m—————— \ mmm——— Ternperature Source: Autornatic
o Press v i o select Manual or javometc} fo select | [Temperstre Compensations  Linear
"“: """""""" ) Ternperature Lnit: ‘C
Automatic temperature source. Feference Temperature: 250
Compensation Coefficient 1.90%C|
hanual Terperature: 250
Temperature Compensation
The user can choose from the following options:
Linear - the meter will automatically compensate the
conductivity using the following formula: Press Manuab to choose the
SMperature soUrce.
CI
C f: Escape | Manusl iy | 5
re
! T+ 5T - T,)
where:
- condudtivity at reference temperature
ref

C1 - conductivity at temperature of measurement
o - compensation coefficient

T, - temperature in °C

reference femperature

Non-Linear -recommended for measuring the conductivity of the natural water in accordance with the
150-788-1985. It provides compensation in the range of 60 to 1000 uS/cm over a temperature
range of 0 - 35 °C.

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

To set the temperature compensation mode:




cancel operation.

Note: Whatever form of compensation is used,
the reading will not be as accurate as taking a
reading of the sample’s conductivity at the reference
temperature.

Temperature Unit

The user can choose from the Celsius, Fahrenheit or Kelvin
temperature units.

To set the femperature unit:

o Pressi seect {gnd thenuse | A

o Pressi

cancel operation.

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

Note: 1S0-7888-1985 requires a reference temperature
of 25°C.

To set the reference temperature:

e Use{ A tori

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

increase / decrease the value.

® Press { Accest 10 SaVE OF press § escape

Conductivity Setup

Ternperature Source
Ternperature C
Ternperature Unit:
Feference Ternperature:
Cornpenzsation Coefficient
larual Ternperature:

Autornatic

Prezs <Select> to set the temperature
compengsation mode.

Escape

Select | Fay | v

Conductivity Setup

Ternperature Source: Autornatic
Ternperature Compensation: Linear

Fielerence Ternperatu
Cornpenzation Coeffi
larual Termperature:

Prezs <Select> to choose the temperature

units.

Escape

Select | FaY | W

Reference Temp.

Edit reference temperature:

<
Limit Low: 5.0°C
Limit High: I00°C

Use <Up> and <Down> arows to set value.

Prezs {ficcept> to save the current value.

Press {Escape> to exit to previous screen.

Escape

Accept | A | V
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Compensation Coefficient (Linear temperature compensation only)

The temperature coefficient is a factor used to express the rate a solution’s conductivity increases
with an increase in temperature and is expressed as a % increase in conductivity, for a temperature
change of 1 °C. The coefficient differs for different binary solutions. For typical aqueous dilute salt
mixtures, 1.90 %/°Cis used. Ultrapure water is 5.50 %j/°C.

To set the compensation coefficient:

o Use r__A_: or :’ Temp. Coefficient
option.
o PreSS i‘“s-;;c:“'i Ond I’hen use ;’“‘A‘““i or i’““v-“"i TO Edit Temperature Compensation Coeff.:

........... ] ) 1.90 %C
* Pressi seeet iand sef the desired compensation coef- T

...........

ficentusing { A or{ ¥ itoincrease/dectease || umiiew  ooosrc

’rhe V(]er. Limit High: 10,00 %/°C

m————— o mmmeeea. ", Uze <Up> and <Down® amows to set value,

to cancel operation.

Press {fAccepty to save the curent value.
Press <Escape’ to exit to previous screen.

Calibration
The conductivity probe can be calibrated using the con- | Esese=
ductivity standards or by entering the cell constant of the

probe by the user.

Accept ‘ A ‘ V

Using standard solutions:

The probe and the meter can be calibrated with a single standard or with multiple standards (up to four
points), choosing from 6 Hanna standards (84 1S/cm, 1413 uS/cm, 5.0 mS/cm,12.88 mS/cm,
80.0 mS/cm, 111.8 mS/cm) or using the custom standards. Multiple point calibrations are used to
increase accuracy when measurements are made over an extended range. Choose standards that are
in the sample measurement range of interest. Use only one standard at each measurement range.

Measurement Range Calibration Standards
0-200 S/cm 84.00 uS/em
200 - 2000 1uS/cm 1413 uS/em

2-20 mS/em 5.000 or 12.88 mS/cm

20 - 1000 mS/cm 80.0 or 111.8 mS/cm




The following options are available for calibration: 8
" -
Standard Recognition o
The user can choose between Automatic recognition (from 6 Hanna standards available) or User g
Standard (when custom standards are used for calibration). =
. while in Conductivity mode. Conductivity Setup =
. =
-------- Standard Recognition: Autornatic (%)
° Usei A jori V i Calibration Paoints: Single Paint ﬂ
Calibration Ferninder: Disabled =

Set Ferninder Period
° "'A""'i or E’"%’"'i TO Clear Calibration v

L[]

o Press{soi, i to choose User Standard mode.

Press <User Standard> to chooze the
standard recognition made.

Escape

User | N | 7

Standard

Calibration Points
The user can choose between Single Point and Multi Points calibration.
To sef the calibration points:

e Press while in Conductivity mode.

Calibration Ferninder: Disabled
Set Ferninder Period

Clear Calibration

waseainst 10 choose Multiple Points calibration.
* Press fsnacrant to choose Single Point calibration.

Press <Multi Points> to choose the number
of calibration paints.

Multi Paints

Escape

A|V




Calibration Reminder
This option allows the user fo sef the calibration reminder as Daily, Periodic or Disabled.
To set the calibration reminder:

Conductivity Setup

* Press wh||e in Conductivity mode.

Standard F!ec:ognltlon Autormnatic
bt Paints

Set Fiemlnder F'erlod
Clear Calibration
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Prezs <Select> and amow s to schedule
ar disable this feature.

fo concel operation.

Escape

Select ‘ M ‘ W

Set Reminder Period
Daily reminder - the user can set the time of day when the reminder is to appear.

Periodic reminder - the user can set the time from the last calibration (days, hours and minutes)
after which the reminder appears.

To set the reminder period:
* Press (serup] while in Conductivity mode.

Periodic Reminder

L4 PreSS {Cond ™ Erter the time period that must be
. passed since the last calibration befare

] Use E i the time reminder will appear.
i d b it
OpTIOH ays ours minutes
. Use'

next/ previous entry to be edltedA -
Y ; Y ; . ress € s?ape> tq EHit o previous soreen.
° Press Vo Edit i Gnd USG H A i Or v I—O SGT I—he Press <Edit> to edit the focused entry.

Press <Meut> ar <{Previous> to select entry.

.......... Ezcape

Edit | [ewt | Previouz




Clear 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:

* Press while in Conductivity mode.
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options.

Cell Constant

Cell constant manual editing:
The conductivity probe can also be calibrated by entering the cell constant value.
To edit the cell constant value:

* Press while in Conductivity mode.

Press |

Edit Cell Constant

Edit custom value of cell constant:

m

Limit Low: 0.0500/cm
Limit High: 200.00fcm

Use <Up> and <Down® arows to set value.

Prezz <Accepty to save the curent value.
Press <Escape’ to exit to previous screen.

to exit without modifying.

Accept ‘ & ‘ V

Escape

Probe Type
This option allows the user to obtain some information about the connected conductivity probe: name,
default cell constant, range and rings number. The HI76312 probe is recognized by the meter.
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Units

The user can select the desired measurement unit. The available options are: uS/cm, mS/em or

AutoRanging.
* Press while in Conductivity mode.

fo concel operonon.

Sample ID

Conductivity Setup

Profile: Prafile 1
Feading Mode: Direct
Temperature

Sarmple 1D
Log
&larmm

Press <Select> to set the conductivity
Mmeasurement units.

Escape

Select ‘ P ‘ W

This option allows the user fo assign an identification number/name to sumple logs. Two Sample ID
parameters are available: ID Increment mode and Edit Sample ID.

ID Increment
Choose None fo identify a sample with a text tag.

Choose Automatic fo identify a sample with a numeric tag. This number will be incremented by
one for each new lot log but it can also be altereted manually here. This number does not increment

for each manual log sample. This will be automatically
incremented when a New Lot will be selected.
To select the ID increment mode:

* Press while in Conductivity mode.

1D Increment:
Edit Sample 1D

Press {Automatic? to choose the increment
made for sample identifier.

Automatic

Escape

A|V




Edit Sample ID

This option allows the user to edit the sample ID. If ID increment is None, a Text Editor screen is

displayed. If ID increment is Automatic, a Numeric Editable screen is displayed.

To access the Sample ID:

* Press while in Conductivity mode.

...........

o Pressi s i

...........

e Use! A jori

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

...........

* Pressi see iandusei A iori v itohighlight

the Edit Sample ID option.

i 10 highlight
"o add
it to the text bar. It is also possible o delete the last
character by positioning the cursor on the Backspace

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

to cancel operation.

Log

Note: See Logging section for available types of logging.

This option allows the user to edit the log settings: Logging Type, Logging Data Configuration, Sampling

Period and New Lot.

Logging Type

alphanumeric value for sample identifier.

Escape

Select | [= | W

Edit Sample ID

Edit a numeric value for sample identifier:

Limit Low: oo
Limit High: 333

Use <Up> and <Down? amows to set value.

Press {Accept to save the curent valus.
Press <Escape’ to exit to previous screen.

Accept ‘ A ‘ V

Escape

Three logging types are available: Automatic, Manual and Auto Hold.
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Automatic - the measurement data is logged automatically at constant time infervals.

Manual - a snapshot of the displayed measurement data is logged with time stamp when the user
manually depresses Log.

Auto Hold - this is configured along with the Direct/AutoHold reading mode to take a snapshot of

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

initiate an Auto Hold event. The log occurs automatically once measurement stability is
reached. This type log removes subjective data, as it only captures stable measurements.
To set the Logging Type:

* Press while in Conductivity mode.

o Press i

el
o Press{ seec tandusei A ori v itohighlight | [

the Logging Type option.
* Pressi seea ianduse! A for{ v itohighlight

the desired option.

to cancel operation.

Prezz <Select> to set the made of lagging
the readings.

Select ‘ M ‘ W

Escape

Logging Data Configuration

This option allows the user to select which parameters will accompany a log file: Date/Time,
Calibration Data, Sample ID, Instrument 1D, Operator ID, Company Name, Additional Info 1 and
Additional Info 2.

To set the Logging Data Configuration: YL cgging Data Config,

* Press while in Condutivity mode.

M

Drated Tirne:
Calibration Data: es

Sarmple (D ez

L4 Instrument (D: Yes

: f K v + . . Operator 10 Yes

° Pressi Select Iﬂnd use: A iori Vo fo hlgh|lghT Cornpary Marne: Yes
: - . . additional Info 1: ¥

the Logging Data Configuration option. o e % Nt

* Pressi see ianduse§ A iori v itohighlight
the desired parameter to be logged in file.

. 3 Press {%'es? to enable ar {Ma? ta disable
disable it. Faramster

...........

___________ Escape

No‘&‘v




Sampling Period
This option allows the user fo select the desired sampling period for automatic logs.

To set the Sampling Period:
* Press while in Conductivity mode.

° P[eSS E’“é;’F‘aT--‘i. Logging Type: Avtornatic
.'.'.'sew Logging Data Configuration

Sarnpling Period:

Hew Lot

o Usei A

* Pressi seex iandusei A fori v itohighlight
the Sampling Period option.

o Pressi seect ignduse! A iori v itoselectthe

desired option.

To CGnCel Opef(]TIOﬂ Press <Select> ta set the zampling period

for autamatic logging.

Select | Ty | W

Escape

New Lot
This option is used to create a new lof when manual logging is used.
Note: If New Lot option is accessed and the Logging Type is Automatic, a warning message

appears on the LCD informing the user that a new lot can be created only if the Logging Type
is set as Manual.

To generate a New Lot:
* Press while in Conductivity mode.

Alarm
This option allows the user to select the alarm settings: Alarm State and Alarm Limits. If the Alarm
option is enabled, a continuous double beep will be heard, along with the “Alarm” indicator blinking
on the LCD, each time the set limits in Measure mode are exceeded.
Note: Alarm Beeper must be set On for audible beep to be heard. See: System Setup —
Beeper — Alarm.
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Alarm State

Three seftings are available for the Alarm State option:

Disabled - the alarm will be disabled.

Inside Limits - the alarm state will trigger when the
measured value is inside the set limits.

Outside Limits - the alarm state will trigger when the
measured value is outside the set limits.
To set the Alarm State:
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Press <Select> to zet the alarm status,

° . relative to the current measurement.
. orf Vioselect the Alarm option. [ eeeae | see I
o Pressisee ianduse | A iori v i highlight

the Alarm State option.
o Pressi seect iandusei A fori v :fohighlight the desired option.

...........

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

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.

* Press while in Conductivity mode.

Al Conductivity Alarms

o Press{ St
A ori v itoselect the Alarm option. Alarm Low:

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

o Pressi see fanduse | A iori v i highlight [ 0925 usiem

the Alarm Limits option.
........ Alarm High:

e ) T | s e

Press <Escape? to return from Edit made.
Press <fAccepty to save the curent value,
Use <Up> and <Down® arrows to set value.

Accept | ,ﬁ | V

Ezciape




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

measurements.

Accessing Resistivity Setup

measurement mode.

* Press [seTup] and then | &y | fo access Resistivity
Setup menu.

To access a Resisﬁvity Setup option:

. Use-' A dori v

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

Profile - see Conductivity Setup section.

Reading Mode

Resistivity Setup

Prafile 1
Direct!AutoHald

F!eadlng Mode:
Ternperature
Lits: AutoRanging
Sarnple |0

Log

Alarm

Press <Select> to access the profiles
manager.

Select | M | W

Escape

This option allows the user fo select between Direct and Direct/AutoHold resistivity reading modes.

To set the Reading Mode

Reading Mode:
Ternperature
Lits: AutoRanging
Sarmple 1D

Log

Alarm

Press <AutaHald> ta choose the reading
made for measurements.

Escape

AutoHoId‘ P ‘ W
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Temperature - see Conductivity Setup section.

Units

The user can choose between Q.cm, KQ.cm, MQ.cm or AutoRanging units.

To select the units:

* Press while in Resistivity mode.

o Press G

operahon.

Sample 1D - see Conductivity Setup section.

Log - see Conductivity Setup section.

Alarm - see Conductivity Setup section.

Resistivity Setup

Profile: Profile 2
Feading Mode: Direct
Temperature

Sarmple 1D
Log
Alarm

AutoRanging

Press <Select> to set the resistivity
Mmeasurement units.

Escape

Select ‘ P ‘ W




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

Accessing TDS Setup

o Press and then —STeDluSp

To access a TDS Setup option:

TDS Setup

o Use!{ A iori

tion Profils 1
e, Feading rode: Direct

* Press{ seeat §to access the selected option. Temperalure _
"""""" rits: AutoRanging
The following is  description of the TDS Setup option | [T0S Factor 050

arnple
screens. Log
Alarm

Profile - see Conductivity Setup section.

Reading Mode - see Resistivity Setup section.

Press <Select> to access the profiles
manager.

Temperature - see Conductivity Setup section.

Escape

Select | P | W

Units
This option allows the user o set the TDS measuring unit ppm (mg/L), ppt (/L) or AutoRanging units.

To select the svitable unit:

* Press while in TDS mode. TDS Setup
o Press{ &b

Is Friofile: Profile 2
o Use H Feading MMode: Direct
* Press

DFactor:
[ Sarnple D

* Pressi seect o confirm your selection or press § escepe Lo

-------------------- Alarmm

to cancel operation.

Press <Select> to zet the TOS
Measurement Lnits.

Esciape

Select | PN | W
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TDS factor

TDS factor is a conversion factor used to convert conductivity to TDS by the equation:
TDS = Factor x EC,.. The TDS conversion factor can be set from 0.40 to 1.00. A typical TDS conver-
sion factor for a strong ionic solutions is 0.50, while for a weak ionic solutions (.g. fertilizers) is 0.70.

Example:
TDS factor
0.5 uS/em x 0.41 = 0.205 ppm Na(l

The default value is 0.50.

This option allows the user fo sef the TDS factor:

* Press while in TDS mode.

TDS Factor

Edit TDS Factor :

Limit Lo : 0.40
Limit High: 1.00

Use <Up> and <Down> arows to set value.

* Pressi
TO CGnCel ODGTOTIOH Presz <Acceptr to save the curent value.

Press <Escape’ to exit to previous screen.

Esciape

Acocept | & | V

Sample 1D - see Conductivity Setup section.

Log - see Conductivity Setup section.

Alarm - see Conductivity Setup section.



Salinity measurements are related to the salt in ocean water.

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

Accessing Salinity Setup
* Press and then { sams
* Press and then { 5™
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To access a Salinity Setup option: Salinity Setup
o Use { A !
Opﬁon. Feading Mode: Direct
gy . Ternperature
* Pressi seeet to access the selected option. Clear Calibration
T o L. .. Salinity Scale: Fractical Scale 1978
The following is a description of the Salinity Setup | [sample D
. L
option screens. P
. .. ) Press <Select> to access the profiles
Profile - see Conductivity Setup section. manager
Reading Mode - see Resistivity Setup section. Esope | oot | A |V

Temperature - see Conductivity Setup section.

To set one of the Temperature options:

operation.




Clear Calibration
This function only works for the Percent Scale.
To clear calibration:
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Salinity Scale
Note: See Salinity Measurement for a description of these scales.

The meter has three ocean salinity scales: Natural Sea Water 1966, Practical Scale 1978, Percent
Scale [%].

To select the desired salinity measurement scale: Salinity Setup
* Press while in Salinity measure mode.
p—— Friofile: Profile 1
° PreSS : Ssae‘my i Feading kMode: Direct
iy mmmmmeees . o .. Ternperature
e Usei A iori v _itohighlightthe Salinity Scale | Ciear Calibration -
option. Sarmols D
H H H T "y . . o
o Pressi s fandusei A for{ v itohighlight | |am, —[EESSEEE
the desired option.
* Press{ seeaito confirm your selection or press | s
fo cancel operation.
Press <Select> ta change the salinity
scale tupe.
Sample ID - see Conductivity Setup section. Eroape | Sekor | 7 | v

Log - see Conductivity Setup section.

Alarm - see Conductivity Setup section.




For optimum measurements:
* Insert probe in the center of the beaker away from container bottom or walls.

o Fix the probe so it does not move during measurements and add sufficient solution to cover top
vent holes on probe.

* Gently sfir solution and wait for probe to reach thermal equilibrium and verify no bubbles are
entrapped within probe electrodes.

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

The conductivity range should be recalibrated:

o Whenever the conductivity probe is replaced.

* At least once a week.

* Before USP measurements.

o After testing aggressive chemicals.

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

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

Note: TDS, Resistivity and Natural Sea Water and Practical Sea Water Salinity readings are
automatically derived from the conductivity readings so conductivity calibration is required.

OFFSET CALIBRATION
The meter allows the user to calibrate the probe for an offset.

* Press (mooe ) and then press { cone .

* Select the automatic standard recognition (see Conductivity Setup — Calibration).
* Leave the dry probe in the air (infinite resistance).

o Enter in calibration mode by pressing [ cac ].

* (lear any previous calibrations by pressing § % &,

Note: The offset calibration can be performed only if it is performed 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).
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* Pour a small quantity of the standard solution into a clean beaker. If possible, use plastic
beakers to minimize any EMC interferences.

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

e Insert the probe in the rinse beaker.

o Swirl probe in this solution. Raise and lower 3 times to fill cell with solution.

* Insert the probe in the second beaker.

e Swirl and tap probe to remove air bubbles. Raise and lower 3 times to ensure representative
sample.

* Enter calibration mode by pressing [ caL J. Wait to stabilize.

* | automatic standard recognition was selected in Setup, a calibration point will be auto-
matically displayed from the Hanna standard list (84 uS/em, 1413 uS/em, 5.0 mS/em,
12.88 mS/cm, 80.0 mS/cm, 111.8 mS/cm). The user can also select another standard value

byusing{ A iand{ v 1.
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o Press { -
* The probe should be rinsed in de|on|zed woter.
o Shake off excess water.

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 over a larger measure- | e Sable
ment range. 80 02

* Select the multi point calibration (see Conductivity Setup ¢ msfem
—> Calibration). 95,00

* Repeat the steps from the single point calibration for | PREEEHEMERE ofer 0010 uSion)
each measurement range. The mefer will calculate a cell
consfant corresponding fo each calibration point. Lo Cooen Peo 1 R A

* Press { =seeee | to exit calibration mode. Press <Aocerts t update caibrain.

Note: For each range the corresponding cell constant
will be displayed.

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). Using a known cell constant is another way to
calibrate the meter/probe system.

Cond. Calibration

Previous
Standard

Nest
Standard

Escape Accept




Note: When a cell constant value is used, the solution calibration will be cleared. A solution
calibration can still be made after entering a cell constant value.

CALIBRATION MESSAGES

* Wrong standard solution. Check the standard solution. This message appears when the
difference between the reading and the value of the selected standard is significant. If this
message is displayed, check if you have selected the appropriate calibration standard.

* Wrong standard temperature. This message appears if the standard temperature is out of
the allowable standard temperature range (0 - 60 °C).

* The current range was already calibrated. Change the standard solution. The calibration
for this conductivity range was already done. Please change the standard.

* Press <Clear Offset> to clear old calibration. Clear the offset of the electrode calibration.
¢ Press <Clear Cal> to clear old calibration. Clear all old calibrated standards.

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

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

* Press and then { s to select conductivity measure mode.

* Select the Direct reading mode (see Conductivity Setup).

* The conductivity probe should be rinsed with deionized water.

* Shake off excess water.

* |f possible rinse probe with a sample of solution to be tested. Swirl and raise and lower probe
in this rinse solution. T Measure

* Insert probe in center of a beaker with the sample,
away from the wall or bottom of beaker. The upper
vent holes must be covered with solution.

* Gently stir solution and wait for probe fo reach thermal
equilibrium with the sample. . mS/em

* Tap probe repeatedly o dislodge any air bubbles that
may be trapped inside the sleeve. Allow time for the

@ Profile 1 Stable
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Last Cal.: Dec 15, 2014 04:20 PM

reading to stabilize. CellConstany 15, 08733/em e
.. . . Ref. Temp.: 25.0°C o
* The measured conductivity value will be displayed on ~ |T.Coef: T Liea 26.0-c
the screen. , S
Dizplay Log | |




DIRECT/AUTOHOLD MEASUREMENT

To measure conductivity of a sample using the
Direct/AutoHold reading mode:

* Follow sample and probe directions found under

Direct Measurement. 2 236
* Select the Direct/AutoHold reading mode(see Con- . mS/em

ductivity Setup).

o Ifpressingi fa 1 the “AutoHold” indicator will start Lamt ol Des 15, 2014 0441 P

blinking on the display until the stability criterion is | SgtGonstan: (3% 1.0082/om
.. . Ref. Temp.: 25.0°C
reached. The conductivity value will be frozen on the  [TCost: T.90%r°C Linear 23.5°c
display, along with “AutoHold” indicator. |

P — Dizplay

Continuous:

* To return to normal measure mode press FReadng. -

utaHald
(¥ Profile 1 Stable

ATC

Continuous
Reading
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The United States Pharmacopoeia Regulations establishes limits and calibration requirements for
WEI (Water For Injection). The HI5321 meter supports conductivity measurements that are needed
for off line measurements in a Stage 2 of the regulation. Stage 1 verification may be carried out in
a container but the regulation requires an in-line measurement. The meter provides prompts and
instructions to make the measurements easily. Calibrate an EC probe prior to starting USP analysis.
To access the USP menu:

* Select (mooe ] from the basic display to select { cono.

Measure

USP EVALUATION

P Profile 1

R s Conductivit Stahl
o Press [serur] then { &7, -

* Select the Direct/USP reading mode (see Conductivity

Setup).
* Return to measure mode by pressing { escee i,
] S fom

* Verify conductivity probe has been calibrated in
conductivity standards in the lowest measurement
range.

Foiniaiiiiat . Last Cal: Dec 15, 2014 05:47 PM
o Press{ us> and then select the desired USP stage. |caicanstans 1} 0 38107em 94,30

......... ’ Offzet: 0.000 pSfem

In this measure mode the user can check for water | Choose USP Stage 1. USP Stage 2 or Ezcape
. . . . sk LsP

quality using the United States Pharmacopeia standard | Eso=e | |

Sitagel Stage 2
(USP < 645>) guidelines for water for injection.
This USP standard consists of three stages (one in-line and two off-line tests) as followings:




Stage 1 - this is an in-line fest. USP Stage 1

The procedure follows: Conduciiiv Stable

* Measure the temperature of the water and the absolute 1 3 1 5
conductivity readings. The measurement must be an oAF & WF psiem
in-line measurement. Results may be verified using a w1

24.4-c

laboratory method.

« The femperature should be rounded down to the | |55FFacer 100%

nearest 5 °C. Look up the corresponding conductivity
value in the table on the next page.

If the measured conductivity is lower than the | |Frees cuiew Fapors fo LT e repon
conductivity in the table, then the water meets the e e e e e e

Edit
LISF Factar

Escape View

USP requirements. Fiepart |

Otherwise, proceed fo Stage 2 testing.

Temperature | Conductivity | Temperature | Conductivity | Temperature | Conductivity

(°) {uS/em) (°Q (uS/em) (°Q (uS/cm)
0 0.6 35 1.5 70 2.5
5 08 40 1.7 75 2.7

10 0.9 45 1.8 80 2.7

15 1.0 50 1.9 85 2.7

20 1.1 55 2.1 90 2.7

25 1.3 60 2.2 95 2.9

30 14 65 24 100 31

Stage 1 sfeps:

Press | ooor . Hrom the keypad.

An instruction prompt will pop up.
Using measurement technique outlined in direct measurement, place probe into sample.

..........

The user may edit the USP factor by pressing (to provide a margin of error) or compare
measurement results directly to the standard (100%). “Please wait ...” will appear on display
and the measurement is compared to the standard values.

At the conclusion of the test period the results will be displayed.

software.
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Stage 2 - this is an off-line test.

To perform this fest:

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

Adiust the sample’s temperature to 25 °Cand agitate the
sample fo ensure that it has equilibrated with ambient
@,

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

Otherwise, proceed to Stage 3 testing.

Stage 2 steps:

Note: A temperature bath at 25.0 +1.0 °C is required
for this measurement.

i from the keypad.

An instruction prompt will pop up with instructions for
sample preparation.

Using measurement technique outlined in direct measure-
ment, place probe info sample.

Measure

1 Frofile 1 Sioble
USP Stage 2

The USP Stage 2 is an offline
validation method.

Follaw the nest steps:

- Sample 100mL or more of the water
to test in & rinsed teflon or plastic
coated container,

- Adjust and maintain temperature to
[257C +/=1"C and stir well ta
lequilibrate with ambient COZ,

= \Wait to stabilize for sbout 5 minutes)

el Tonstant [T O
Offset: 0.000 uSfem

Escape | Comtinue P | W
USP Stage 2
0 09 3 4 pEjom
AT
24.2-c
Sample ID:
ISP Factor: 1003

Siability checking progress:

Press <Edit USP Factor> to edit USP Factor,
Press ¢Escape® ta exit USP check.

Edit

Eso3P% 1115P Fagtar

Pleazs wait...

The meter will begin to evaluate stability of the conductivity measurement. At the conclusion of
the test period the results will be displayed. If the sample has passed the evaluation the testing

is finished and the water may be used.

{ s~ 1o store a copy of the sample resulfs. This
may be printed using HI92000 software.

Note: A separate pH meter and sensor is required.

Stage 3 - this is an off-line fest that studies the pH and (0.
If the water sample has failed Stage 1 and Stage 2 tests,
Stage 3 testing must be conducted.

To perform this test pH measurement is required. Have a
calibrated pH sensor.

USP Results

USP<645> Met

Sample ID:

USP Stage 2 LISP<E45> Met
Conductivity: 0.934uSfem
Temperature: 24.2°C P
USP Factor, 1002
Time: Dec 15 2014 06:15:01 PM

Press {Saver to save USP check repart.
Press <Escape’ to exit USP check report.

Escape

Save | |




Note: A temperature bath at 25.0 +1.0 °C is required [ EaD USP Results E
for this measurement. USP<645> Not Met o
Take the water sample from the stage 2 fest and increase | | vep sroe 2 USPCSAS: ot e =
e . Conductivity: 2118uSfem

its ionic strength for a pH measurement at 25 °C. LE"S”F;ZE“J}' 2 2“{0%; ,E
Use 100 mL of Stage 2 water and add 300 L saturated fre e iSRRG g
KCl to the sample. —
Calibrate a pH sensor in pH 4.01 and pH 6.86 (or 7.01) Cz>
buffers.
Thermally equilibrate the sample o 25.0 ==1.0 °C Press CUSP Stage 5 1o it Srage 3uest

ermatly equili rafe the sample fo25.0 =1. . Press {Escape® to et USP chedk repart,

Measure sample with the calibrated pH sensor. i

The pH of sample must be between 5.0 and 7.0 pH.
Record the pH and round it to the nearest 0.1 pH.
Find the measured pH and corresponding conductivity in the stage 3 table.

Compare the conductivity value determined in stage 2 to the conductivity value found in the
stage 3 table.

If the stage 2 conductivity is lower than the conductivity from the table below, the sumple has
meet the USP requirements. Otherwise, the water didn’t meet the USP requirements.

pH Conductivity pH Conductivity pH Conductivity
(uS/em) (uS/em) (uS/em)

5.0 4.7 57 2.5 6.4 2.3
51 41 58 2.4 6.5 2.2
5.2 3.6 59 24 6.6 21
53 3.3 6.0 2.4 6.7 2.6
54 3.0 6.1 2.4 6.8 3.1
55 28 6.2 25 6.9 3.8
5.6 2.6 6.3 2.4




Make sure the instrument and probe has been calibrated in conductivity mode before taking
resisfivity measurements.

DIRECT MEASUREMENT

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

* Press and then {ressn o select resistivity
measure mode. Q.em

* Select the Direct reading mode (see Resistivity Setup
section).

e Proceed the same as for the conductivity measurement i R 95 4or
(see Conductivity Measurement section). S i

Measure

[ Prafile 1 Stable
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DIRECT/AUTOHOLD MEASUREMENT

To measure resistivity of a sample using the Direct/
AutoHold reading mode:

* Select the Direct/AutoHold reading mode (see
Resistivity Sefup section). 4460

* Proceed the sume as for the conductivity measurement
(see Conductivity Measurement section).

Stable

Cell Constant [3]: 1.0082/em

?%o:;mﬁ 30251 CELlneal 25-4:};
aadl B
Make sure the TDS factor has been set before taking TDS measurements (see TDS Setup section).
Also the TDS calibration is made in Conductivity mode. YT
DIRECT MEASUREMENT P Frofi 1 Siatle

To measure the TDS of a sample using the Direct reading

mode:
o Press and then { s fo select TDS measure 1 .1 23ppt

mode.
* Select the Direct reading mode (see TDS Setup section).

* Proceed the same as for the conductivity measurement | Sz) Senstam2 1, 002fem
. . T.Caeff. 1,905 °C_Linear 25.3-c
(see Conductivity Measurement section).

TDS MEASUREMENT

Display

Start
Laog




DIRECT/AUTOHOLD MEASUREMENT

To measure TDS of a sample using the Direct/AutoHold
reading mode:

* Select the Direct/AutoHold reading mode (see TDS Setup
section). 1 1 21
[ ) ppt

* Proceed the same s for the conductivity measurement.

GETe ot Measure

m%oﬁle 1 Stable

(see Conductivity Measurement section).

Cell Constant [3], 1.0082/em aTC
Fef. Temp.: 26.0°C
T.Cosff.: 1.90%°C Linear 25.4°c

Start |Conti uuuuu |

Display | Loy

Note: Salinity calibration is made in conductivity mode when using Natural Sea Water or
Practical Sea Water measurement. Direct salinity calibration is only possible when using the
older percent scale.

Salinity calibration is a single-point calibration procedure at 100.0%. Use the HI7037 calibration
solution (salinity solution) as a 100% seawater solution.

To enter salinity calibration:

Set the meter for salinity range.

Select the Percent Scale (see Salinity Setup section).

Rinse the probe with some of the calibration solution or deionized water.

Immerse the probe in HI7037 solution. The sleeve holes must be completely submerged. Tap
the probe repeatedly to remove any air bubbles that may be trapped inside the sleeve. Position
probe away from the wall or bottom of the container.

Enter in calibration mode by pressing [ cat .

Wait for measurement to stabilize.

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

CALIBRATION MESSAGES

Wrong standard solution. Check the standard solution. This message appears when the
difference between the reading and the value of the selected standard is significant. If this
message is displayed, check if you have selected the appropriate calibration standard.

Wrong standard temperature. This message appears if the standard temperature is out of
the allowable standard temperature range (0 - 60 °C).

Press <Clear Cal> to clear old calibration.: Clear the old calibration.
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Three methods for calculating seawater salinity are supported (Natural Sea Water Scale, Practical
Salinity Scale and Percent Scale).

PERCENT SCALE (1902)

This salinity scale extends from 0.0 to 400.0%. The formula followed is: S, = 1.805C7 + 0.03
where salinity is defined as the total amount of solid materials in grams dissolved in one kilogram
of seawater. 100% Salinity has ~10% solids and is considered normal seawater.

NATURAL SEA WATER SCALE (UNESCO 1966)

The Natural Sea Water Scale extends from 0.00 - 80.00 ppt. It determines salinity based upon a
conductivity ratio of sample to “standard seawater” at 15 °C.

Cilsample) yhere R, is the conductivity ratio, and Salinity is defined by the following
5 CB35,T5) ”requunon

§=-0.08996 +28.2929729R .+ 12.80832R, 2- 10.67869R *+5.98624R, *- 1.32311R,}
Note: The formula can be app/ied for temperatures between 10 °C and 31 °C.

PRACTICAL SALINITY SCALE (UNESCO 1978)
The PSU scale extends from 0.00-42.00 PSU. The Practical salinity (S) of seawater relates the ratio
of electrical conductivity of a normal seawater sumple at 15 °Caand 1 atmosphere fo a potassium
chloride solution (KCI) with a mass of 32.4356 g/kg water af the same temperature and pressure.
Under these conditions the ratio is equal to 1 and S=35. The Practical salinity scale may be
applied to values 2 through 42.00 PSU at temperature between -2 °C to 35 °C.
S is defined in terms of the ratio K .
S = 0.0080-0.1692K, 1>+25.3851K, +14.0941K, *2-7.0261K, +2.7081K 5"
C(5,15,0)

15~ C(KCT,15,0)
Where C is Conductivity;
C(35,15,0)=0.042933 S/cm
The simplified equation above is derived from
S=a +a'R ”2+a'R +a~R3/2+a-R2+a-R5/2+ §T+-k1(5]’)_155

{ +b R+ bR+ bR+ bR+ bR
With the following coefficients and & = 00162 and *

R =51 (R ‘R,
Seawater temperature coefficient r,=c,tc,T+c, T gﬁélﬁ T+ c,

R P(A,+ A;P + A P°)
R = . R =1+
r R+ P 1+B, T+ B, T?+BR+BRT

P'T




a,=0.008 b,=0.0005 4,=207010° ¢,=6.766097-10"

a,=-0.1692 b,=-0.005 A,=-6370:107 ¢,= 200564107
a,=125.3851 b,=-0.0066 A,=3.989-10°5 c,=1104259-10*
a,=1409%41 b,=-0.0375 B,=3426:10" ¢, =-69698107
a,=-10261 b,=0.0636 B,=4.46410" ¢,=1.0031107
a,=2.7081 b,=-0.0144 B,=421510"

B,=-310710°

The user temperature calibration menu can be accessed during meter startup by simultaneously
pressing three keys as shown in the drawing below. Press the keys after the short beep is heard at
the meter power on. Keep all three keys pressed until Temp. Calibration menu appear.

PUSH ALL THREE BUTTONS
AT THE SAME TIME

[ ] [ ] [ ]
2 oo

Conductivity

Note: The user temperature calibration is performed at three points: around 0 °C, 50 °C
and 100 °C.

To perform the user temperature calibration:

o Press i} to start the temperature calibration.

Temp. Calibration

or{ Vi when necessary.
* Insert the EC probe into the beaker with water at
0 OC Calibrated: Ot 01, 2014 03:11 AM

Factory Calibration

* Wait for measurement fo stabilize and then press

User Calibration

---------- Calibrated: Dec 15, 2014 05:55 PM

* Repeat the previous steps for 50 °C and 100 °C.
* Save the calibration.

oy Press <Start User Calibl to start calibr.
® Press i escape | 10 16TUIN O Measure mode. Press <Clear User Calib> ta clear calibr.
________________ i Press <Escape’ to exit calibration mode.
Note: Press {,5=..i if you want to clear the e
--------- . . Escape , ’
temperature user calibration. P | User Gl | User Cal
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There are 5 ways the Reading Mode and Log may be configured together. The table below shows
the combinations and indicates where the completed log will be stored.

Reading Mode Log log Recall
Automatic (1) Automatic Log
Direct Manual (2) Manual Log
Auto Hold (NA) Not Applicable
Automatic (3) Automatic Log
Direct/AutoHold Manual (4) Manual Log
Auto Hold (5) Manual Log

1) Direct Reading Mode and Automatic Log:

Real time continuous measurements are on display and
continuous logs to meter memory. These are sometimes referred

2) Direct Reading Mode and Manual Log:

Real time continuous measurements are on display and snapshots
of measurement data are sfored in the Manual log when

added to the same Manual Lot every time the | tes i is

with the current record number will appear for short
time on the selected channel window on the top,/left
comer (e.g. LOOT_EC 4 - this means lot ID L001_EC

and recod number 4).

1 Profile 1

Last Cal: Dec 15, 2014 0441 PM
Cell Constant [3]: 1.0052/em
Offset: 0.000 pSfcm

Ret. Temp.: 25.0°C

T.Coeff.: 1.900/°C Linear

2248..

Stable

25.2C

(5 Frofile 1

Last Cal.: Dec 15, 2014 04:41 PM
Cell Constant [3]: 1.0082/cm
Offset; 0,000 uSicm

Fef. Temp.: 25.0°C

T.Coeff.: 1.90:°C Linear

2249..

Stable

95.9%¢

Display

Log |




3) Direct/AutoHold Reading Mode and Automatic Log

Press | S5 and then | A% keys must be pressed on

front display fo initiate this function. Real fime confinuous
measurements are on display with “AutoHold” flashing and
real time continuous logging into meter memory, until the
meter reaches the stability criteria to go info Auto Hold
mode. The stored sumple logs will be marked with an “H”

to indicate the Auto Hold mode. The virtual key Fgiineess:

..........

utaHald

& Profile 1

Stable

2232..

Last Cal.: Dec 15, 2014 0d:41 PM
Cell Constant [3]: 1.0082fcm
Offzet: 0.000 uSicm ATC

Ref. Temp.: 25.0°C
T.Coeff: 1.9024/°C Linear 25.1-c

Stop Continuous

Dizplay |

Lag Reading

i fee 1o initiate the Auto Hold event. “AutoHold” will flash until the stability criteria is reached

and then the screen freezes in Auto Hold mode, the data is marked with an “H”.

5) Direct/AutoHold Reading Mode and Auto Hold Log

Press i %o+ and then { &% keys fo initiate and automate the capture of stable data which is

stored in the Recall Manual Log file. During the process, “AutoHold” will flash until the stability
criteria is reached and then the screen freezes in Auto Hold mode, the data is logged and marked

with an “H". The virtual key £t refums operation fo Real fime confinuous measurement.

Press | i+ again fo log a second stable data point. The lot 1D along with the record index will

appear for short time on the top/left corner on the selected channel window, every time a record

will be added to the lof.

LOG RECALL

This feature allows the user to view all stored data. If no
data were 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 or USP Reports.

To view the memorized data:

* Press while in Measure mode.

___________

Measure

P Prafile 1 Stable

223..

Last Cal.: Dec 15, 2014 0d:41 PM
Cell Constant [3]: 1.0052fcm
Offzet: 0.000 pSicm

Ref. Temp.: 25.0°C

T.Coeff.: 1.90:/°C Linear

Choose Log Report Tupe

25.1%¢

LSk
Reparts

Ianal
Log

Automatic

Escape Log

9NI9901




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

TTUSE
it log |} Ori Reports

Log Report type. All logged lots for the selected Log
Report type will be displayed on the LCD.

To filter the displayed lofs, press and then the
desired parameter. Only the selected measurement
parameter lots will be displayed on the LCD.

highlighted lot. The “Please wait...” message will
be displayed on the LCD for one second. The se-
lected Logging Data Configuration options will be
displayed on the LCD, together with GLP information
(lost calibration date and calibrated standards) if a
calibration has been performed on the selected mode
and the logged values (measured value, temperature
value, temperature compensation mode and the
logging time).

Note: For automatic logging only, it is possible to view
the plotted graph.
Press | Jev ™

...........

along the X or Y axis with the arrow keys.

If pressing while the graph is displayed, the
zoom menu for the X and Y axes will be accessed.

Pressi fme borign /i) /158 /
i Zom 4 to switch between the active zooming axes

and then zoom in or out on the selected axis by
pressing the appropriate virtual key.

any  fime.

Auto Log Recall

<Dec 15, 2014
<Dec 15 2014
<Dec 15 2014
<Dec 15, 2014
<Dec 15, 2014
<Dec 15, 2014
<Dec 15, 2014
<Dec 15, 2014
<Dec 15, 2014

G M
0 57:25 PM:
045718 PM>
045712 PM>
04:57:06 PM:>
0d4:56:58 PM:»
0d:56:48 PM»
Od: 5455 PM>
0d:07:50 PM>

LOOB_EC
LOO7_TOS
LO0G_SAL
LO0S_SAL
LO0d_RES
LOO3_EC
LO0Z_EC
Lo _EC

Press (View> to view selected lot.
Press ¢<SETUP> to change options.
Press {MODE> to filker log lots.

Escape

Uiew|A|v

Log Report
Log Lot: Lo03_EC
Log Typs: Automatic
Company Name:
Date & Time: Dec 15, 2014 04:53:22 PM
Instruman ¢ 1D
Cperator 1D:
[Sample 1D:
[Additional Irfa 1:

[Additional Infe 20

Last Calibration: Dec 15, 2014 04:53PM

D00 Eem
Temperature Gompensation: Linear
Reference Temperature: 250°C
Compenzation Codficient: W

ure tunge. Call Const.
Z [20000mE->1000.0m3] 03373/
4 Dec 15, 2014 O4:55:05P

= it

2.250 m3tem

; 55
2 2.250 mSlcm 251 A D453:23PM
3 2.251 m3tcm 251 A 0&5324PM
Escape Miew Fa vV
P Graph
Log Report
lLog Lot: LO1S_EC
Log Type: Automatic
Company Mame:
Date & Time: Dec 15, 2014 04:55:56 PM
Inztrument 10:
(Operater ID:
[Sample 1D:
\Additional Info 1:
Graph Wiew
14.00
13.00 N
o |
12.00 -
) \L— If
11. s |
10 20 30 40

Select Zoom mode

2 1261 mSlem

1000 M 04:55:57PM
3 1261 mSlcm

1000 M 04:55:55PM

Zoom OUT

Zoom | Zoom IN
Cond.

Time ;| Cond.

Escape




To delete lots: Auto Log Recall

Press while in Log Recall mode.

<Dec 15, 2014 04: M

LO0S_EC <Dec 15, 2014 04:57:25PM:>

L4 LOOT_TDS  <Dec 1%, 2014 OET16 PM:
LOOE_SAL  <Dec 15 2014 04:57:12 PM>

LOOS_SAL  <Dec 15, 2014 045706 PM:»

LO04_RES  <Dec 15, 2014 04:56:55 PM»

LO03_EC <D0ec 15, 2014 04:56:45 PM>

LO0Z_EC <D0ec 15, 2014 04:54:55 PM>

L0 _EC <Dec 15, 2014 04:07:50 PM:

Press <\Miew> to zelect view mode.
Prezs {Delater for delete made.
Press <Delete Allr for delete all mode.

The “Please wait...” message will be displayed on
the LCD until the selected lot or all lots are deleted.

Delete
All

Wiew | Delete

ing mode and return to Log Recall view mode.

* Press { es=ee o exit Log Recall mode and return to Measure mode.

Note: Logged lots should also be deleted whenever “Limited Automatic Logging Space” or
“Automatic Log Is Full” message appears on the LCD, in the Reminder messages area.

Data transmission from the instrument to the PC can be done with the HI92000 Windows®
compatible software (optional). HI92000 also offers graphing and on-line help features.

Data logged on the HI5321 meter can be exported to the most popular spreadsheet applications
for further analysis.

The instrument has an USB interface.
Use a standard USB cable to connect your instrument to the PC.

Make sure that the instrument and the HI92000 software have the sume baud rate and the
appropriate communication port.

The PC software may also be used for real time logging.
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MEASURE

* Rinse conductivity probe with deionized water and shake off excess water.

* To avoid cross-contamination, rinse probe with a sample of solution to be tested.
The measurement solution is that contained within the sleeve.

* Insert probe into the center of the beaker with sample. Position it so it is away from the walls
or bottom of the beaker. The vent holes must be covered with solution.

* Tap the probe repeatedly to dislodge any air bubbles that may be trapped inside the sleeve.
Allow time for the reading to stabilize and reach thermal equilibrium.

* |t you are adjusting the conductivity of the solution, stir the solution, then raise and lower the
probe fo ensure representative sumple is measured within the sleeve of the probe.

* |f required, wait for the probe to reach thermal equilibrium with the sample.

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 4 platinum rings are precisely spaced along a glass insulator. Take great care while handling
the probe.

Sleeve

\ Vent hole

-+

[ = ] CDT—C:H:D:§
—

Pt rings ¢

lass insulator

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



SYMPTOMS

PROBLEM

SOLUTION

The instrument does not override the
loading process.

Internal or software error.

Restart the instrument using the
power button.

If the error persists, contact your
vendor.

Reading fluctuates up and down (noise).

Conductivity probe not properly
connected.

Check connection.

Remove bubbles. Move away from
beaker walls and verify top holes are
covered by solution.

Display shows “----" during
measurements.

Reading out of range.

Recalibrate the meter;

Check the sample is within the
measurable range.

Verify probe is in solution.

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

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

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

Meter fails to calibrate or gives faulty Broken Conductivity probe. Replace the probe.
readings.
Explicit warnings are displayed during | Dirty / damaged probe, Follow displayed instructions.

calibration.

contaminated standards.

“Error Detected” pop-up at start up.

Initialization error.

Visualize the error (by pressing
Yes key). Contact Hanna Technical
Service if a wrifical error occurs.
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:i-l, (ode Description
g HI7033M 84 LS/em, 230 mL bottle
- HI7033L 84 S/cm, 500 mL bottle
3 HIB033L 84 1uS/cm, 500 mL FDA approved bottle
z HI70031P 1413 uS/em, 20 ml sachets (25 pes.)
HI7031M 1413 S/em, 230 mL bottle
HI7031L 1413 S/cm, 500 mL bottle
HIB031L 1413 1uS/cm, 500 mL FDA approved bottle
HI70039P 5000 wS/cm, 20 mL sachets (25 ps.)
HI7039M 5000 wS/cm, 230 ml bottle
HI8039L 5000 S/cm, 500 mL FDA approved bottle
HI70030P 12880 w1S/cm, 20 mL sachets (25 pes.)
HI7030M 12880 11S/cm, 230 mL bottle
HI7030L 12880 uS/cm, 500 mL bottle
HI8030L 12880 11S/cm, 500 mL FDA approved bottle
HI7034M 80000 L1S/cm, 230 mL bottle
HI7034L 80000 uS/cm, 500 ml bottle
HI8034L 80000 S/cm, 500 mL FDA approved bottle
HI7035M 111800 S/cm, 230 mL bottle
HI7035L 111800 S/cm, 500 mL bottle
HI8035L 111800 2S/cm, 500 mL FDA approved bottle
HI7037L 100% NaCl sea water standard solution, 500 mL
OTHER ACCESSORIES
(ode Description
HI710005/8 Voltage adapter from 120 Vac / 12 Vdc 800 mA (USA plug)
HI710006/8 Voltage adapter from 230 Vac / 12 Vdc 800 mA (European plug)
HI76404W Electrode holder
HI76312 Platinum 4-ring conductivity/TDS probe with temperature sensor and 1 m (3.3") cable
H192000 Windows® compatible software

H1920013 USB cable




Recommendations Before using Hunqq produ‘cTs,.make sure that they are entir.ely sqit-
able for your specific application and for the environment in which
for Users they are used. Operation of these instruments may cause unaccept-
able inferferences to other electronic equipment. Take all necessary
steps to correct such interferences.

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” EJMC performance.

To avoid electrical shock, do not use these instruments when volt-
ages at the measurement surface exceed 24 Vac or 60 Vdc.

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

qummy The HI5321 is 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 warranted 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, contact 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 problem. If the repair is not covered by the warranty, you will
be notified of the charges incurred. If the instrument is to be retumned to Hanna
Instruments, first obtain a Returned Goods Authorization (RGA) number from the
Technical Service department and then send it with shipping costs prepaid. When
shipping any instrument, make sure it is properly packed for complete protection.

Hanna Instruments reserves the right to modify the design, construction or appearance of its
products without advance nofice.
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