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NMED Hazardous Waste Bureau

Environmental Management
Los Alamos Field Office

1200 Trinity Drive, Suite 400
Los Alamos, New Mexico 87544

EMID-702539

(240) 562-1122

January 13, 2023
N3B-2023-0006

Date:
Refer To:

Rick Shean

Bureau Chief

Hazardous Waste Bureau

New Mexico Environment Department
2905 Rodeo Park Drive East, Building 1
Santa Fe, NM 87505-6313

Subject: Request to Use an Equivalent U.S. Environmental Protection Agency Method for
Measurement of Potentiometric pH in the Waste Processes in Dome 231 for the
Los Alamos National Laboratory Hazardous Waste Facility Permit,

EPA ID # NM0890010515

Reference(s): 1. Letter EMID-700961, K. Pierard to K. Lachman and E. Lowes, “Approval Class 1
Permit Modification Request Requiring Prior Approval Treatment in Containers
at TA-54, Pad 9, Dome 231 Los Alamos National Laboratory
HWB-LANL-19-032,” dated June 29, 2020

2. Letter EMID-701073, R. Nagel to K. Hetrick, “Approval Request to Use
Equivalent EPA Method For Measuring ph at Technical Area 54, Dome 231
Los Alamos National Laboratory EPA ID#NM0890010515
HWB-LANL-19-032,” dated October 22, 2020

Dear Mr. Shean:

The U.S. Department of Energy (DOE) and Newport News Nuclear BWXT-Los Alamos, LLC
(N3B) are requesting that the New Mexico Environment Department (NMED) Hazardous Waste
Bureau review and approve the use of a U.S. Environmental Protection Agency method equivalent
to method SW-846 9040C, pH Electrometric Measurement, as specified in Attachment C
Subsection C.3.2.4.1 of the Los Alamos National Laboratory Hazardous Waste Facility Permit (the
Permit).

Attachment C, Subsection C.3.2.4.1 states that the Permittees may use an equivalent method if
approved in advance by NMED. To perform potentiometric pH measurements during waste
processing activities in Dome 231, as approved by NMED on June 29, 2020 (Reference 1), DOE
and N3B (the Permittees) are requesting the use of the HI98191 Professional Waterproof Portable
pH/ORP/ISE Meter and the ZenTest PH60-Z Smart pH meter, in combination with the HALO
Smart Electrode HI12302 polyetherimide gel-filled Bluetooth which was approved in the NMED
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letter dated October 22, 2020 (Reference 2). These devices meet the operation specification
requirements outlined in SW-846 9040C.

Enclosures 1 and 2 are, respectively, a letter from Hanna Instruments, the manufacturer of the
HI98191 Professional Waterproof Portable pH/ORP/ISE Meter, certifying that it meets all required
specifications for operation in compliance with EPA Method SM9040C; and the Hanna Instruments
Instruction Manual for that model of pH/ORP/ISE Meter. Enclosures 3 and 4 are, respectively, a
letter from APERA, the manufacturer of the ZenTest PH60-Z Smart pH meter, certifying that it is in
compliance with the SM9040 requirement; and the APERA User Manual for that model of pH
meter.

If you have questions, please contact Christian Maupin at (505) 695-4281 (Christian.Maupin@em-
la.doe.gov) or Arturo Duran at (575) 373-5966 (arturo.duran@em.doe.gov).

Sincerely, Sincerely,
"L/ M Lee gjg:ally signed by M Lee
ishop

Bishop S
Robert Macfarlane M. Lee Bishop, Director
Program Manager Office of Quality and Regulatory Compliance
Environment Safety Health and Quality U.S. Department of Energy
N3B-Los Alamos Environmental Management

Los Alamos Field Office
Enclosure(s):

1. Hanna Instruments Letter of Compliance with SM9040C

2. Hanna Instruments Instruction Manual for HI98190, HI98191 pH/mV/ISE/Temperature
Meters

3. APERA Letter of Compliance with SM9040

4. APERA User Manual for the ZenTest PH60-Z Smart pH Tester Kit

cc (letter only):

Laurie King, EPA Region 6, Dallas, TX
Steve Yanicak, NMED-DOE-OB
Siona Briley, NMED-HWB
Neelam Dhawan, NMED-HWB
Mitchell Schatz, NMED-HWB
Karen Armijo, NA-LA

Stephen Hoffman, NA-LA
Adrienne Nash, NA-LA

Gabriel Pugh, NA-LA

Michael Hazen, LANL

Jackie Hurtle, LANL

Patrick L. Padilla, LANL
Jennifer Payne, LANL
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M. Lee Bishop, EM-LA
Arturo Duran, EM-LA
John Evans, EM-LA

Jesse Kahler, EM-LA
Michael Mikolanis, EM-LA
David Nickless, EM-LA
Cheryl Rodriguez, EM-LA
William Alexander, N3B
Victoria Baca, N3B

Ellen Gammon, N3B

Gail Helm, N3B

Kim Lebak, N3B

Joseph Legare, N3B

Dana Lindsay, N3B
Christian Maupin, N3B
James Mobley, N3B

James O’Grady, N3B
Gerald O’Leary 111, N3B
Vince Rodriguez, N3B
rera-prr@lanl.gov
emla.docs@em.doe.gov
n3brecords@em-la.doe.gov
Public Reading Room (EPRR and HPRR)
PRS website

N3B-2023-0006



Enclosure 1

Hanna Instruments Letter of Compliance with SM9040C
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Hanna Instruments United States Inc.

270 George Washington Hwy, Smithfield, RI, 02917
Tel: 401-765-0045

www.hannainst.com

December 2, 2022

To Whom It May Concern,

The purpose of this document is to certify that the following Hanna Instruments Products
HI98191 Professional Waterproof Portable pH/ORP/ISE Meter

meets all required specifications for operation in compliance with

EPA METHOD SM9040C, Revision 3, November 2004, "pH Electrometric Measurements."

In accordance with this certification, Hanna's product meets compliancy criteria when used per the
operational guidelines outlined in the methodology.

Warm Regards,

g

David May

APPLICATIONS SUPPORT MANAGER, HANNA USA

270 George Washington Highway, Smithfield, Rl 02917
t: (401) 233.6600 f: (401) 231.5847 www.hannainst.com






Enclosure 2

Hanna Instruments Instruction Manual for HI98190,
HI98191 pH/mV/ISE/Temperature Meters






HI98190, HI98191

Calibration Check

Waterproof
pH/mV/ISE/Temperature Meters
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Dear Customer, | Thonk you for choosing o Hanno Instruments produc.

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 to e-mail

us at tech@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 fo make sure that no
damage has occurred during shipping. If there is any damage, please contact your local Hanna
Instruments Office.

Each instrument is supplied with:
* H112963 Amplified Combined pH temperature electrode (HI98190)
* HI72911B Combined pH temperature electrode (HI98191)
* HI7662 Temperature Probe (HI98191)
* pH 4.01 &7.01 Buffer Solutions (230 mL each)
* HI700601 General Purpose Cleaning Solution (3 pcs.)
* 100 mL Plastic Beaker (2 pcs.)
* 1.5V AA Batteries (4 pcs.)
* H1920015 Micro USB cable
* Instruction Manual and Quick Reference Guide
* (ertificate

Note: Save all packing material until you are sure that the instrument functions correctly. All
defective items must be retumed in the original packing with the supplied accessories.



The HI98190 and HI98191 instruments are state-of-the-art, heavy-duty pH meters, designed to
provide laboratory results and accuracy under harsh industrial conditions.

They are provided with a series of new diagnostic features which add an entirely new dimension
to the measurement of pH, by allowing the user to dramatically improve the reliability of the
measurement:

* seven standard buffers (pH 1.68, 4.01, 6.86, 7.01, 918, 10.01 and 12.45) for calibration.

* pH calibration up to five calibration points (see instrument specifications).

e (ustom calibration with up to five custom buffers.

* Messages on the graphic LCD for an easy and accurate calibration.

e (al Check™ Diagnostic features to alert the user when the electrode needs cleaning.

* Qptional user enabled “Outside Calibration Range” warning.

* Monitoring of the electrode aging.

e User selectable “Calibration Time Out” to remind when a new calibration is necessary.
Moreover, they offer an extended temperature range from -20 to 120 °C (-4 to 248 °F), using a
temperature sensor inside pH electrode.

These instruments can also measure with ORP electrodes, thanks to their capability o measure mV
with a resolution up to 0.1 mV.

HI98191 can also measure with ISE electrodes. The electrode type unit selection capability and the
ISE calibration in up to five calibration standard solutions make this instrument very useful for a large
range of concentration solutions measurements.

Other features include:

* Relative mV measurements

* Log on demand up to 300 samples for HI981971 and 200 samples for HI198190
(100 samples on each range - pH, mV, ISE only HI98191)

* Auto Hold feature, to freeze first stable reading on the LCD

* GLP feature, to view last calibration data for pH, Rel mV, or ISE

* PCinferface

@D
™m
—
m
=
=
m
(7]
e
~
-0
=
o
—




FRONT VIEW
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1) Liquid Crystal Display (LCD).
2) Functional keys.
3) A/Y keys to manually increase/decrease the parameters or to scroll between the parameter
list.
ON/OFF (®) key, to turn the instrument ON and OFF.
LIGHT (#) key to toggle display backlighting.
GLP key, to display Good Laboratory Practice information.
CAL key, to enter/exit calibration mode.
SETUP key, to enter/exit SETUP mode.
RCL key, to enter/exit view logged data mode.
) MODE key to change pH resolution or to toggle between mV and Rel mV mode.

) RANGE key, to switch between pH and mV range (HI98190) or pH, mV and ISE range
(HI98191).

12) HELP key to enter/exit contextual help.
13) ESC to leave current mode, exit calibration, setup, help. etc.
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TOP VIEW HI98190
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14) Electrode DIN connector.
15) USB connector.

TOP VIEW HI98191

14) BNC electrode connector.

15) Input for Reference electrode.
16) Input for Temperature probe.
17) USB Connector.
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Range -2.0 10 20.0 pH /-2.00 to 20.00 pH / -2.000 to 20.000 pH
pH Resolution 0.1 pH/0.01 pH/0.001 pH
Accuracy =+0.1 pH/ =0.01 pH/ =0.002 pH
Range +2000 mV
mV Resolution 0.1 mv
Accuracy +02mV
Range -20.0 10 120.0 °C (-4.0 to 248.0 °F)
Temperature | Resolution 01 °C (0.1 °F)
Accuracy +04°C(+0.8 °F) (excluding probe error)

Rel mV Offset Calibration

+2000 mV

pH Calibration

Up to five point calibration, seven standard buffers available
(pH 1.68, 4.01, 6.86, 7.01, 918, 10.01, 12.45), and five custom

buffers
Slope Calibration From 80 to 110%
Temperature Compensation | Manual or Automatic from -20.0 to 120.0 °C (-4.0 to 248.0 °F)
pH Electrode HI12963 pH & temperature
106 On demand, 200 samples (100 samples on each range)
Input Impedance 107Q
Battery Type/Life 1.5V AA batteries (4 pes.) / approx. 200 hours of continuous use
without backlight (50 hours with backlight)
Auto Power Off User selectable: 5, 10, 30, 60 minutes or disabled

PC Interface

opto-isolated USB

Dimensions 185x93x35.2 mm (7.3 x 3.6 x 14”)
Weight 400 g (14.2 02)
Environment 0 to 50 °C (32 to 122 °F) max. RH 100% IP67




Range -2.01020.0 pH / -2.00 t0 20.00 pH / -2.000 to 20.000 pH
pH Resolution 0.1 pH/0.01 pH/0.001 pH
Accuracy +0.1 pH/ =0.01 pH / =0.002 pH
Range +2000 mV
mV Resolution 01mv
Accuracy +02mV
Range From 1.00 E7 t0 9.99 E'° concentration
ISE Resolution 3 digits 0.01, 0.1, 1, 10 concentration
Accuracy +0.5% of reading (monovalent ions)
+1% of reading (divalent ions)
Temperature -20.0 10 120.0 °C (-4.0 to 248.0 °F)

Rel mV Offset Range

2000 mV

pH Calibration

Up to five point calibration, seven standard buffers available
(pH 1.68, 4.01, 6.86, 7.01, 918, 10.01, 12.45), and five custom

buffers
Slope Calibration From 80 to 110%
Up to five point calibration points six standard solutions
ISE Calibration available

(0.1, 1,10, 100, 1000, 10000 ppm)

Temperature Compensation

Manual or Automatic from -20.0 to0 120.0 °C (-4.0 to 248.0 °F)

pH Electrode HI72911B pH & temperature (included)
106 On demand, 300 samples (log samples on each range)
Input Impedance 1072Q
Battery Type/Life 1.5V AA batteries (4 pes.) / approx. 200 hours of continuous use
without backlight (50 hours with backlight)

Auto Power Off User selectable: 5, 10, 30, 60 minutes or disabled

PC Inferface opto-isolated USB

Dimensions 185x93x35.2 mm (7.3x3.6x 14")

Weight 400 g (14.2 0z)
Environment 00 50 °C (32 to 122 °F) max. RH 100% IP67
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INITIAL PREPARATION

The instrument is supplied complete with 1.5V AA (4 pes.) batteries. For placing the batteries inside
the meter, see page 54.

To prepare the instrument for field measurements close the serial communication socket and all
unused connector sockets with proper stopper (o ensure waterproof protection). Use the holed
temperature rubber cork for the temperature socket when temperature probe is connected.

For HI98191 connect the pH electrode and the temperature probe to the BNC and femperature
sockets on the top of the instrument. Push the pH electrode sleeve to cover the connector
accommodation.

The temperature probe is used in conjunction with the pH electrode to utilize the instrument's ATC
capability, but it can also be used independently to take temperature measurements. If the probe is
disconnected, temperature can be set manually with the A/¥ keys.

For HI98190 connect the pH/temperature electrode to the DIN connector.

Turn the instrument ON by pressing ON/OFF key.

At start-up the display will show the Hanna Instruments logo for a few seconds followed by the
percentage indication of the remaining battery life, then enters the measurement mode.

After measurement switch the instrument off, clean the electrode and store it with a few drops of
HI70300 storage solution in the protective cap (see page 57).

The Auto Power Off feature turns the instrument off after a set period (default 30 min) with no button
pressed to save battery life. To set another period or to disable this feature, see SETUP menu on
page 31.

The Auto Light Off backlight feature turns the backlight off after a set period (default T min) with
no buttons pressed. To set another period or to disable this feature, see SETUP menu on page 31.

pH MEASUREMENTS
To take a pH measurement remove the electrode protective cap and simply submerge the tip of the
electrode (4 cm/1'4") into the sample to be tested.

Press RANGE key until the display changes to the pH range, if necessary. -
Use MODE key to select the pH resolution.
Allow for the electrode to adjust and reading to stabilize (hourglass symbol turns oﬁ).ggt '




On the pH screen are displayed:

[14:45:31 pH -:
]
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Cal points: =20.0°C
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[ AutoEnd |

* pH reading with the selected resolution.

* Temperature reading in the selected unit (°C or °F).

* Temperature compensation mode (MTC - manual, ATC - automatic). While in MTC mode the %
indicate that the temperature can be manually changed using A/ keys.

* Electrode condition during the calibration day.

o The buffers used in last pH calibration (if feature is enabled in SETUP).

e Battery level indicator.

* Available functional keys in accordance with the model.

In order to take more accurate pH measurements, make sure that the instrument is calibrated

(see page 14 for calibration details).

It is recommended that the electrode is always kept moist and rinsed thoroughly with the sample to

be measured before use.

The pH reading is directly affected by temperature. For accurate pH measurements, temperature

must be taken into consideration. If the sample temperature is different from the temperature at

which the pH electrode was kept, allow a few minutes to reach thermal equilibrium.

To use the instrument's Automatic Temperature Compensation (ATC) feature, submerge the

temperature probe into the sample as close to the electrode as possible and wait for a few seconds.

If manual temperature compensation (MTC) is desired, the temperature probe must be
disconnected from the instrument (H198191 only).

The display will show the default temperature of 25 °C, the last measured temperature reading, or
the last set temperature, with the “MTC" indication.

The “MTC” indication and the # symbol light up on the LCD to indicate that the instrument s in MTC
mode and the A/W keys can be used to enter the desired temperature value.

Note: When in MIC the user can press and hold the A /v keys, and the instrument will
start incrementing /decrementing the temperature value. The instrument keeps measuring
and the display is updated periodically.
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ORP MEASUREMENTS

To perform ORP measurements, connect an optional ORP electrode to the instrument and turn it ON.
Press RANGE key until mV range is displayed, if necessary.

Submerge the ORP electrode tip (4 cm/1'2”) info the sample to be tested and wait o

few seconds for the reading to stabilize.

Measurements are displayed with 0.1 mV resolution.

14:64:39 m¥

4cm
(1112)
‘V—u

The “ATC" (or “MTC") message is tumed off because mV readings are not temperature
compensated.

For accurate ORP measurements, the surface of the electrode must be clean and smooth.
Pretreatment solutions are available to condition the electrode and improve its response time.

RELATIVE mV MEASUREMENTS

To enter Relative mV mode, press MODE while in mV measurement mode. The relative mV reading
will be displayed along with the Absolute mV value and the current temperature readings.

The relative mV reading is equal to the difference between the absolute mV input value and relative
mV offset established in the relative mV calibration.

15:02:19 Rel mY L
Rel
mY

EETHbS m¥ | S2E0CC
| Log | | AutoEnd |

Note: If using the pH electrode while in mV mode, the instrument will measure the mV/
generated by the pH electrode.

ISE MEASUREMENTS (HI98191 only)

To perform ion concentration measurements, connect an optional ISE electrode and
the corresponding reference (if necessary) to the instrument and turn it ON.

Enter the ISE mode by pressing RANGE until the display changes to ISE range.
Submerge the ISE electrode tip (4 cm/1%2") into the sample to be tested and wait o
few seconds for the reading to stabilize.
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The ISE reading will be displayed along with the current temperature reading.

15:08:19 15E HH
10.00...
#25.0°C
I15E: Fluaride

The “ATC” (or “MTC") message is turned off because ppm readings are not temperature
compensated.

In order to take accurate ISE measurements, make sure that the appropriate ISE electrode type and
ISE unit were set in SETUP menu and the instrument was calibrated (see ISE CALIBRATION for
details, page 25).

Notes: When the reading is out of range, the display will flash the closest full-scale value.
The instrument will display “—~" on the primary LCD if it is not calibrated. Perform at least
a one point calibration in order to take ISF measurements.

Changing the ISE electrode or the ion charge will need ISE range calibration.

TEMPERATURE MEASUREMENTS

For HI98190 the temperature sensor is connected through DIN socket.

Connect the temperature connector to the appropriate socket (HI198191). Immerse the pH electrode
into the sample and allow the reading on the secondary LCD to stabilize.

Note: The temperature can be displayed in Celsius degrees (°C) or in Fahrenheit degrees
(°F) (see SETUP for details, page 31).

BACKLIGHT FEATURE
The instrument is provided with a Backlight feature, which can be easily toggled on and off through
the keyboard by pressing LIGHT.

Note: The backlight automatically shuts off after a set period (see SETUP for details,
page 31) with no buttons pressed.
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It is recommended to calibrate the instrument frequently, especially if high accuracy is required.

The pH range should be recalibrated:

* Whenever the pH electrode is replaced.

* Atleast once a week.

o After testing aggressive chemicals.

* When calibration alarm time out is expired - “CAL DUE" blinks (if feature is enabled in
SETUP).

* |f “Outside Cal Range” message blinks during pH measurement (the measurement range is
not covered by current calibration, if feature is enabled in SETUP).

PROCEDURE

HI98190 and HI98191 instruments offers a choice of seven standard buffers (pH 1.68, 4.01, 6.86,

701,918, 10.01 and 12.45). The meters allow the user to set up to five custom buffers. The set

custom buffers are the buffer values at 25 °C.

When a custom buffer is selected during calibration, the Custom functional key is displayed on the

LCD. Press Custom key in order to enter custom buffer changing mode. Use A/ keys to change

the value in a 1.00 pH window, in according with the temperature reading and then Accept. Press

ESC to leave custom buffers value unchanged.

For accurate pH measurements, it is recommended to perform a calibration in maximum allowed

points. However, at least a two point calibration is suggested.

The instrument will automatically skip the buffers used during calibration and the buffers which are

ina 0.2 pH window around one of the calibrated buffers.

* Pour small quantities of selected buffer solutions into clean beakers. For accurate calibration use
two beakers for each buffer solution, the first one for rinsing the electrode and the second one
for calibration.

* Remove the protective cap and rinse the electrode with some of the buffer solution to be used for
the first calibration point.

FIVE POINT CALIBRATION
* Immerse the pH electrode approximately 4 cm (1%2") info a buffer solution of
your choice (pH 1.68, 4.01, 6.86, 7.01, 9.18, 10.01, 12.45 or a custom buffer)
and stir gently. The temperature probe (HI98191 only) should be close to the
pH electrode. M nwi

4cm
(11727)




Press CAL. The instrument will display the measured pH, the LCD first expected buffer and the
temperature reading.

[Calibration pH

50T

Buffer:1 v? EI1pH

If necessary, press the A /' keys to select a different buffer value.

The “8” tag will blink on the LCD until the reading is stable.

When the reading is stable and within range of the selected buffer, CFM functional key is
displayed.

Calibration pH

707 "

Buffer:1 v? D1PH

Press CFM to confirm first point.
The calibrated value and the second expected buffer value is then displayed on the LCD.

|Ea||bratmn pH

701 "“m.:

Buffar:2 74 lZIlpH

After the first calibration point is confirmed, immerse the pH electrode and the temperature
probe approximately 4 cm (1'4”) info the second buffer solution and sir gently. The tempera-
ture probe should be close to the pH electrode.

If necessary, press the A/ keys to select a different buffer value.

The “8” tag will blink on the LCD unfil the reading is stable.

|Ea||bratmn pH

0406 ™,

Buffer:2 ‘-4 U1PH

When the reading is stable and within range of the selected buffer, the CFM functional key is
displayed.
W

406 "

Buffer:2 ‘4 D1pH
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Press CFM to confirm calibration.
The calibrated value and the third expected buffer value will be displayed.

|Ea||brat|on pH

4o

Buffer:3 v1D EI1pH

After the second calibration point is confirmed, immerse the pH electrode and the temperature
probe approximately 4 cm (1%2") into the third buffer solution and stir gently. The temperature
probe should be close to the pH electrode.

Calibration pH

& 10,06 ""m

Buffer:3 v1|J IJiPH

If necessary, press the A/ keys to select a different buffer value.

The “8” tag will blink on the LCD until the reading is stable.

When the reading is stable and within range of the selected buffer, the CFM functional key is
displayed.

Calibration pH

B 1006 "

Buffar:3 ‘1IIIIJ1pH

Press CFM to confirm calibration.
The calibrated value and the fourth expected value will be displayed.

|Ea||brat|nn rH

& 1001 ™,

Buffer:4 v12.45PH

After the third calibration point is confirmed, immerse the pH electrode and the temperature
probe approximately 4 cm (1%2") into the fourth buffer solution and stir gently. The temperature
probe should be close to the pH electrode.

If necessary, press the A/ keys to select a different buffer value.

The “8” tag will blink on the LCD until the reading is stable.



Calibration pH

H 1248 ""m

Buffer:d v12 45pH

When the reading is stable and within range of the selected buffer, the CFM functional key is
displayed.

tallhratlun rH

51247 "

Buffer:4 “12 45pH

Press CFM to confirm calibration.

Calibration pH

1245 "".m

Bufferb 1'1 ESPH

The calibrated value and the fifth expected buffer will be displayed.

After the fourth calibration point is confirmed, immerse the pH electrode and the temperature
probe approximately 4 cm (1'2") into the fifth buffer solution and stir gently.

The temperature probe should be close to the pH electrode.

Calibration pH

t 1.ab "".m

Buffer& 1'1 ESPH

If necessary, press the A/ keys to select a different buffer value.

The “8” tag will blink on the LCD until the reading is stable.

When the reading is stable and within range of the selected buffer, the CFM functional key is
displayed.

Calibration pH

1.96 "

Clzan Electrade 24.9%C
Bufferd  %1.68pH

Press CFM to confirm calibration.
The instrument stores the calibration values and returns fo normal measurement mode.
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FOUR, THREE or TWO POINT CALIBRATION

* Proceed as described in “FIVE POINT CALIBRATION” section.

* Press CAL or ESC after the appropriate accepted calibration point. The instruments will return to
measurement mode and will memorize the calibration data.

ONE POINT CALIBRATION
Two SETUP selectable options are available for one point calibration: Replace and Offset.
I the Replace option is selected, the slopes between current buffer and nearest lower and higher
buffers will be reevaluated.
If the “Offset” option is selected, an electrode offset correction is performed keeping unchanged
the existing slopes.
* Proceed as described in “FIVE POINT CALIBRATION” section.
*  Press CAL or ESC after the first calibration point was confirmed. The instruments will
memorize the one point calibration data and will return to measurement mode.
Notes: Press MIC or MODE key to toggle between pH buffer selection and the temperature
reading during calibration while temperature probe is not connected (MTC mode).

[Calibration pH z
B 703 ™
u MTL:
25070
Buffer:1 T.01pH

The displayed arrow is moving to the temperature value. Use A/ keys in order fo
change the femperature.

ERROR SCREENS
Wrong buffer
The calibration cannot be confirmed.

Calibration pH

Wrana Buffar 26

The pH reading is not within range of the selected buffer. Select another buffer using the A/ keys
or change the buffer.



Electrode Dirty/Broken alternatively with Buffer Contaminated 'g:
The calibration cannot be confirmed. ~
>
Calibration pH [Calibration pH o
581 H 581 ™ =
u MTC . MTC ;

Buffer 26.0°C Electrode 28.0°C
Contaminated *r.01pH Dirty § Broken =7.01pH :'
o
o

The offset of the electrode is not in the accepted range. Check if the electrode is broken or clean it
following the Cleaning Procedure (see page 57). Check the quality of the buffer. If necessary, change
the buffer.

Wrong slope

The calibration cannot be confirmed.

[Calibr ation pH

546 "

Wrong 26.0°C
Slope #4.01pH

The evaluated slope is less than the lowest accepted value (80% of default slope).

[Calibration pH

B33

Wrang 20.0°C
Slope *4.01pH

The evaluated slope is more than the highest accepted value (110 % of default slope).

Wrong old slope

An inconsistency between new and previous (old) calibration is detected. Clear old calibration
parameters and proceed with the calibration from the current point. The instrument will keep all
confirmed values during current calibration.

[Calibration pH

B 08 %
. MTC
26.0°C

+1E5pH

Note: For one point calibration the electrode condition is not displayed in the measurement
screen. Fach time a buffer is confirmed, the new calibration parameters replace the old
calibration parameters of the corresponding buffer,
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If the current confirmed buffer has no correspondence in the existing stored calibration and this is
not full, the current buffer is added to the existing stored calibration.

If the existing stored calibration is full (five calibration points), after confirming the calibration point,
the instrument will ask which buffer will be replaced by current buffer.

Calibration pH

H 749 "

Replace
Buffer:1 74 III1pH

Press A/ keys to select another buffer to be replaced.
Press CFM to confirm the buffer that will be replaced.
Press CAL or ESC to leave replace mode. In this case, the buffer will not be memorized.

Note: The replaced buffer is not removed from calibration list and it can be selected for the
next calibration points.

WORKING WITH CUSTOM BUFFERS
If at least one custom buffer was set in SETUP menu, it can be selected for calibration by pressing
the A/ keys. The Custom functional key will be displayed.

Calibration pH

5503 ™

Buffer:1 ‘S IZIIleH

Cushom

Press Custom if you want to adjust the buffer value according with current temperature.
Use the A/ keys to change the buffer value.

Calibration pH

g0 e

Buffer:1 vS 1IIlpH

Press Accept to accept new value or ESC to exit changing mode.
Note: Custom buffer value can be adjusted in a +1.00 pH window, around the set value.



WORKING WITH MILI pH BUFFERS
If calibration is invoked from mili pH range, the calibration buffer can be modified in a +=0.020 pH
range in according with the label on the calibration buffer.

Calibration pH

& 7041 ™,

25.0°T
_MTC__| Change |

*7.010pH
Press Change to enter buffer adjust mode.

|Eal|hrat|nn rH

& 06T

Buffer:1 ‘E‘- SSIZIPH

Use A/¥ keys to change the buffer value.
Press Accept to accept new value or ESC to exit adjusting mode.

CLEAR CALIBRATION
Press Clear functional key when displayed to clear old calibrations.
All'old calibrations, are cleared and the instrument continues calibration. The points confirmed in
current calibration are kept.
Note: If Clear calibration is invoked during the first calibration point, the instrument returns

fo measurement mode.
Calibration pH
H 6829 "
Calibration Cleared 25.0°C
Buffer:1  =7.010pH
__MTC | Change | CFM |
ELECTRODE CONDITION

The display is provided with an icon, and a numeric value (unless the feature is disabled) which gives
an indication of the electrode status after calibration.
The “condition” remains active until the end of the calibration day.
Note: The electrode condition is evaluated only if current calibration includes at least two
standard buffers. 05:17:09 pH

@ 7835 "
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CLEAN ELECTRODE WARNING

Each time pH calibration is performed, the instrument infernally compares the new calibration with
the one previously stored.

When this comparison indicates a significant difference, the “Clean Electrode” waming message is
displayed fo advise the user that the pH electrode may need to be cleaned (see ELECTRODE
CONDITIONING AND MAINTENANCE section for details, page 56).

Calibration pH

H 6829 "

Calibration Cleared 25.0°C
Buffer:1  *7.010pH

[ rTc [ Change | CRM |

After cleaning, perform a new calibration.

Note: If the calibration data are cleared, the comparison is done with the default values.



The temperature has an effect on pH. The calibration buffer solutions are affected by temperature
changes to a lesser degree than normal solutions. During calibration the instrument will
automatically calibrate to the pH value corresponding to the measured or set temperature.

TEMP pH BUFFERS

°C | °F |1.68|4.01| 6.86 | 7.01 | 9.18 | 10.01 | 12.45
0 | 32 |1.67(401]6.98|7.13 | 9.46 {1032 |10.38
5 | 41 |1.67|4.006.95|7.10| 939 {10.25]13.18
10 | 50 [1.67]4.00|6.92 |7.07| 9.33 [10.18|12.99
15| 59 [1.67]4.00]6.90 | 7.05| 9.27 |10.12|12.80
20 | 68 |1.68|4.00 6.88 | 7.03 | 9.22 {10.06 | 12.62
25| 77 |1.6814.01| 6.86 { 7.01 | 9.18 | 10.01 | 12.45
30 | 86 |1.6814.02|6.85(7.00| 9.14 | 9.96 |12.29
35195 |1.69|4.03 | 6.84 | 6.99| 9.11 | 9.92 |12.13
40 | 104 |1.69|4.04 | 6.84 | 6.98| 9.07 | 9.88 | 11.98
45 | 113 11.7014.05| 6.83 | 6.98 | 9.04 | 9.85 | 11.83
50 [ 122 |1.71 4,06 6.83 | 6.98 | 9.01 | 9.82 |11.70
55 [ 131|1.72|4.08 | 6.84 | 6.98 | 8.99 | 9.79 | 11.57
60 | 140 |1.72|4.09| 6.84 | 6.98 | 8.97 | 9.77 | 11.44
65 [ 149 |1.73 | 411 | 6.84 | 6.99 | 8.95 | 9.76 | 11.32
70 | 158 |1.74 472 ] 6.85 | 6.99 | 8.93 | 9.75 | 11.21
75 | 167 |1.76|4.14 ] 6.86 | 7.00 | 8.91 | 9.74 |11.10

80 | 176 |1.77 1416 6.87 | 7.01 | 8.89 | 9.74 | 11.00
85 | 185 |1.78 | 417 6.87 | 7.02 | 8.87 | 9.74 |10.91
90 | 194 11.7914.19 6.88 { 7.03 | 8.85 | 9.75 |10.82
951203 |1.81|4.20| 6.89 | 7.04 | 8.83 | 9.76 |10.73
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During calibration the instrument will display the pH buffer value at 25 °C.




= * Press CAL when the instrument is in RELATIVE mV measurement mode. The relative mV value
g and the temperature values are displayed.
§ * Usethe A/ keysif you want to change the displayed relative mV value.
.
— Calibration Rel mY X
s 4D ation K&l m e
i m¥
= 8003 Abs mi 2E0°C
£
L
-
E * When the reading is stable, in mV range and the Relative mV offset is inside the offset window
r (==2000 mV), CFM functional key is displayed.
o
Calibration Rel mY
Rel
K mY
a00.3 Abs mv 26.0°C
| CFM |

* Press CFM to confirm relative mV calibration. The instrument will return to measurement mode.
o |f the absolute mV reading is out of range or the Relative mV offset is out of the offset window,
“Wrong relative offset” message is displayed.

Calibration Rel mY

Rel
A4 m¥Y
901.2 Abs my 26.0°C
Wrong relative offset

Change the input value or the Relative mV value to complete the calibration process.




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

* Whenever the ISE probe or ion charge is changed.

* At least once a week.

o After testing aggressive chemicals.

* When calibration alarm time out is expired- “CAL DUE” tags blinks (if feature is enabled).

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 tags on the LCD. This will
make the calibration a simple and error-free procedure.

PROCEDURE
Select the proper ISE probe in SETUP menu or select the proper lon Charge (see SETUP for details,
page 31).
Note: If ISE probe is not calibrated in at least one point, the “—" will be displayed.
D5:36:33 ISE (=
R PPM
$26.0°C
ISE: Ammmania
[ AutoEnd |

Pour small volumetrically measured 50 mL of calibration standard solutions and transfer into clean
beakers. 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 electrode and one for calibration.

The instrument offers a choice of six memorized standard solutions: 0.1, 1, 10, 100, 1000,
10000 ppm and calibration up to five points. For fluoride electrode the 2 ppm standard is also
available.

Remove the protective cap from the ISE electrode.

FIVE POINT CALIBRATION
* Immerse the ISE electrode approximately 4 cm (1'2") into the less concentrated
standard solution and stir gently. @
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Press CAL. The primary LCD will displays the ion concentration in the selected unit or “---" if not

calibrated and first standard value.

ICalibration ISE Fy

Ilj_—l =" pem
'C

25.0°
Shd:1 #10.00ppm

If necessary, press the A/ keys to select a different standard value.

The “8” tag will blink on the LCD until the reading is stable.

When the reading is stable and within range of the selected standard, the CFM functional key is
displayed.

ICalibration I15E

=== m

25.0°C
Skd:1 #10.00ppm

15:08: 19 15E (=
1000,
F20.0°C
I5E: Fluoride

Press CFM to confirm calibration.

The calibrated value and the second expected standard value will be displayed.

After the first calibration point is confirmed, immerse the ISE electrode approximately

4 cm (1'4") into the second calibration solution.

If necessary, press the A/ ¥ keys to select a different standard value.

The “8” tag will blink on the LCD until the reading is stable.

When the reading is stable and within range of the selected standard, the CFM functional key is
displayed.

Press CFM to confirm calibration.

The calibrated value and the third expected standard value will be displayed.

After the second calibration point is confirmed, immerse the ISE electrode approximately
4 cm (1'4") into the third calibration solution.

If necessary, press the A/'W keys to select a different standard value.

The “8” tag will blink on the LCD until the reading is stable.

When the reading is stable and within range of the selected standard, the CFM functional key is
displayed.

Press CFM to confirm calibration.



e The calibrated value and the fourth expected standard value will be displayed.

o After the third calibration point is confirmed, immerse the ISE electrode approximately
4 cm (1'2") into the fourth calibration solution.

o If necessary, press the A\ /¥ keys to select a different standard value.

e The “8" tag will blink on the LCD until the reading is stable.

* When the reading is stable and within range of the selected standard, the CFM functional key is
displayed.

e Press CFM to confirm calibration.

* The calibrated value and the fifth expected standard value will be displayed.

o After the fourth calibration point is confirmed, immerse the ISE electrode approximately
4 cm (1'2") into the fifth calibration solution.

o If necessary, press the A/ keys to select a different standard value.

e The “8" tag will blink on the LCD until the reading is stable.

* When the reading is stable and within range of the selected standard, the CFM functional key is
displayed.

o Press CFM to confirm calibration. The instrument stores the calibration value and retums to
normal measurement mode.

Note: The instrument will automatically skip the standard solutions used during calibration.
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FOUR, THREE, TWO or ONE POINT CALIBRATION

e Proceed as described in “FIVE POINT CALIBRATION" section.

o Press ESC or CAL key after the appropriate accepted calibration point. The instruments will
return to measurement mode and will memorize the calibration data.

ERROR SCREENS
ICalibration I5E
i =TT pem
Wrang 5td 25.0°C
*10.0ppm
Wrong standard

The calibration cannot be confirmed.
The message appears if mV input is out of +2000 mV range.
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Wrong slope

The calibration cannot be confirmed.

This message is displayed if slope is out of the accepted range.
Slope under accepted value (30 % default slope).

[Calibration ISE

E-2
PPM
26.0°C

#100ppm

Slope over accepted value (130 % default slope).

[Calibration ISE

5908 ..

u PPM
Wrang 26.0°C
Slope F100ppm

Wrong old slope

An inconsistency between new and previous (old) calibration is detected. Clear old calibration
parameters and proceed calibration from the current point. The instrument will keep all confirmed
values during current calibration.

The instrument will display “~--" on the primary LCD if is not calibrated or after all calibrations are
cleared.

It “Clear” is pressed during the first calibration point, the instrument returns to measurement
mode.

Notes: Press T functional key or MODE to select temperature value fo be changed if the
temperature probe is not connected.
ISE range is not temperature compensated.



GLP is a set of functions that allows storage and retrieval of data regarding the maintenance and
status of the electrode.
All data regarding pH, Rel mV or ISE calibration is stored for the user to review when necessary.

EXPIRED CALIBRATION
The instrument is provided with a real time clock (RTC), in order to monitor the time elapsed since
the last pH calibration.
The real time clock is reset every time the instrument is calibrated and the “Expired Calibration”
status is triggered when the instrument detects a calibration time out. The “CAL DUE” tags will
start blinking to warn the user that the instrument should be recalibrated.
The calibration time out can be set (see SETUP for details, page 31) from 1 to 7 days or can be
disabled.
For example, if a 4 days time out has been selected, the instrument will issue the alarm exactly
4 days after the last calibration.
However, if at any moment the expiration value is changed (e.q. to 5 days), then the alarm will be
immediately recalculated and appear 5 days after the last calibration.
Notes: When the instrument is not calibrated or calibration is cleared (default values
loaded) there is no “Expired Calibration”, and the display always shows the “CAL DUE”
tags blinking.
When an abnormal condition in the RTC is detected, the instrument forces the “Expired
Calibration” status.

LAST pH CALIBRATION DATA
The last pH calibration data is stored automatically after a successful calibration.
To view the pH calibration data, press GLP when the instrument is in the pH measurement mode.

Last pH cal BufferpH]
Date: 200E/02/02 200
Time: 16:03:25 .

.01
Cal Expire: Disabled [F.01 |
Off=zet: —1.4my
Auwerage Slope: 9994

The instrument will display a lot of data including calibration buffer, offset, slope, electrode
condition.
Note: Buffers displayed in video inverse mode are from previous calibrations. The custom
buffers are marked with an “* on the right side of the buffer valve. “No user calibration”
message is displayed if all calibration are cleared or the instrument was not calibrated in
the pH range.
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LAST RELATIVE mV CALIBRATION DATA

Last Relative mV calibration data is stored automatically after a successful calibration.

To view the Relative mV calibration data, press GLP key while in Relative mV measurement mode.
The instrument will display the Relative mV GLP information: calibration date, time and offset.

Last Rel mY cal
Oabe: 200601517
Time: 03:34:14
Offsetk: —28.Emy

LAST ISE CALIBRATION DATA

Last ISE calibration data is stored automatically after a successful calibration.

To view the ISE calibration data, press GLP while in ISE measurement mode.

The instrument will display the ISE calibration information: calibration date, time, slope, calibration
status and electrode type.
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Last I5E cal Standardllzar]
Oate: 2006501017 10.0
Tinne: 03:38:32 1.00
Cal Expire: Dizabled

Slope: 96.2°%

ISE: Ammonia

Notes: Press GLP or ESC at any moment and the instrument will retum to measurement
mode.

If calibration has not been performed, the instrument displays “No user calibration”
message.

The calibration standards from previous calibration are displayed in video inverse mode.




Setup mode allows viewing and modifying the measurement parameters.
These are general SETUP parameters for all the ranges and range specific parameters.
The following table lists the general SETUP parameters, their valid range and the factory default

seffings.
Description Valid value Default
Backlight Backlight level Oto7 4
Contrast Contrast level 01020 10
Auto light off Time until backlightis ON | 1,5, 10, 30 min ]
Auto power off | Time after the instrument is | Disabled 30
powered OFF 5,10, 30, 60 min
Date/Time 01.01.2006 to 12.31.2099 current
00:00 to 23:59 date/time
Time Format AM/PM or 24 hours 24 hours
Date Format DD/MM/YYYY YYYY/MM/DD
MM/DD/YYYY
YYYY/MM/DD
YYYY-MM-DD
Mon DD, YYYY
DD-Mon-YYYY
YYYY-Mon-DD
Language Message display language | Up to four languages English
Temperature unit °Cor °F °C
Beep ON Beeper Status Enabled or Disabled Disabled
Instrument [D Instrument Identification 0000 to 9999 0000
Baud RAte Serial Communication 600, 1200, 2400, 4800, 9600
9600

Meter information

Displays general information




The following table lists the specific range parameters.

Item Description Valid value Default
Calibration Timeout | Number of days after | Disable, 1to 7 days Disable
(pH & ISE) Calibration warning is

displayed
First point mode (pH) | Management of Replace or offset Replace

1 point calibration
Custom buffer (pH) | Custom buffer sefting | Max. 5 buffers No
View calibration Display calibration | Enable or disabled Enable
points (pH) points
Display out of Cal. Enable or disabled Enable
Range Waming
ISE probe Type of ISE probe Custom or Standard (17) Fluoride
(HI98191 only)
ISE unit User, ppt, o/L, ppm, mg/L, ppm
(HI98191 only) ppb, g/L, mg/mL, M,

mol/L, mmol/L, % W/V




GENERAL PARAMETER SCREENS
Backlight
Highlight Backlight

setuppHl |
Ot of Cal. Range Warning b4
Temper-ature Unit I

Press Modify.

|+ | -+ |

Use <—/ —> keys to change the infensity then press Accept to confirm.
Press ESC to leave without changing.

Contrast
Highlight Confrast.

SetuplpH]
Temperature Unit I
EBacklight Al
Auta Light OFfImind 1
Press Modify.
Contrast [=C
0 20
[ I
o
| Accept |+ | —+ |

Use <—/ —> keys to change contrast then press Accept to confirm.
Press ESC to leave without changing.




% Auto Light Off
= Highlight Auto Light Off
o Setuplphl ==
Eacklight [
Conkrast Sl
Auto Power OFFmind a0
[ 10 ]
Press 5, 10 or 30 to change settings.
Auto Power Off
Highlight Auto Power Off
Setup[pH]
Contr-ast ]
Auto Light OFF Cwind i
ake § Time 013444
Press Modify.
[Auto Pover DFffmin] =5
o
]

Press A/ keys to select interval then press Accept.
Press ESC to leave without changing.

Date/Time
Highlight Date/Time.

SetuplpH]

Auto Light OFF [mind
Auto Power OFF [iind

1
30
I

Tinwe Format 24 hours




Press Modify.

[pate ¢ Time =C
FRRRILRNR]
. HIdoinv
hd 13:20:11
L+~ | + |

Use <=/ —> keys to select item.
Use A/Y keys to change focused values.
Press Accept to confirm new setting, or ESC to leave without changing.

Time Format

Highlight Time Format.
Setup[pH] =C;
Auka Fower DFF [mind a0
Dake J Time 01:35:05

I
ate Format S MMADD

Press displayed functional key to change the option.

Date Format
Highlight Date Format.

SetuplpH]
Dlabe § Tine 01:35:16
Time Formak

Press Modify.

Use A/ keys to select date format then press Accept.
Press ESC to leave without changing.




Language
Highlight Language.

SetuplpH] =
Time Format 24 hour-s
Oate Format Y MDD
Language

Use the desired functional key to change the option. Wait until new language is loaded. If language
load fails the instrument will try to reload current language.

It any language can’t be loaded, the instrument will work in safe mode. In this mode all messages are
displayed in English and Help is not available.

Temperature Unit
Highlight Temperature Unit

setuplpH] =)
iew Calibrakion Points [x]
Out of Cal. Range Warning EI
Temper-ature Unit T

Press the displayed functional key in order o change the temperature unit.

Beep On
Highlight Beep On.
Press the displayed functional key to enable/disable beep.

Setup[pH] =C)
Dlabe Format
Language

When enabled, beep sounds as a short beep every time a key is pressed or when the calibration can
be confirmed.

A'long beep alert that the pressed key is not active or a wrong condition is detected while in
calibration.




Instrument ID
Highlight Instrument ID.

SetuplpH]
Language Enalish

Modify

Press Modify.

[Instrument 1D =C

+0000

Use A/¥ keys to change the instrument ID.
Press Accept to confirm or ESC to exit without saving.

Baud Rate
Highlight Baud Rate.

SetuplpH]
Beep On
Instrument [0

Meter Information
Maodify

Press Modify.

[Baud Rate =C

Use A /¥ keys to select the desired communication baud.
Press Accept to confirm or ESC to exit.




Meter information
Highlight Meter Information.

SetuplpH]

Beap On O
Instrument [0 aaan
Eaud Fate 300

Meter Information

Press Select.

The meter informations are displayed:

-firmware version

-language version

-mV and temperature factory calibration time/date

-battery capacity
HI98191 Meter Info
Firmuare w10
Language 2.3

my 20060117 03:32:01PH
T 20065010017 03:3333PM
Battery Capacity a3%

RANGE SPECIFIC PARAMETERS SCREENS
Calibration Timeout
Highlight Calibration Timeout.

2 days

"Wiew Calibration Points E4

Madify
Press Modify.
Calibration Timeout = Calibration Timeout =5
#Disabled &2 days
|_Accert | | Rccert |

Use A/Y keys to set desired value.
Press Accept to confirm or ESC to retur without saving.




Note: If enabled “CAL DUF” warning will be displayed, the set number of days after
calibration is over passed.

First Point Mode
Highlight First Point Mode.

Press the displayed functional key in order to change the option.

First point mode refers to the behavior of the instrument regarding “One point calibration”.

If Offset is set, after one point calibration the instrument evaluate the offset and keep unchanged
the slopes.

Custom Buffers
Highlight Custom Buffers.

Press Modify.

Modify | Delete |

Press Delete to delete focused buffer.

Press Add to add a new buffer to the list (max 5).




Press Modify to set custom buffer value.

B 2 o
.01

Use A/ keys to change the value.
Press Accept to confirm custom buffer value or ESC to exit without saving.

View Calibration Points
Highlight View Calibration Points.

Setup[ph] =C
Fir-zt Point Made Feplace|)
Custom Buffers

Wiew Calibr-ation Paints kA
0ot of Cal. Range Warning B4

Press the displayed functional key to change option.
I option is enabled the calibration buffers corresponding to the last calibration are displayed in the
pH measurement screen.

Out of Calibration Range Warning
Highlight Out of Cal.Range Waming.

setup[ph] =C]
Cuszkom Buffers

Wiew Calibration Points kA
Out of Cal. Range Warning k4
Temperature Unit *

Press the displayed functional key in order to change option.
If enabled, the “Out Cal Range” message will be displayed if the pH reading is not within the
calibration range.



ISE probe
Highlight ISE probe.

[Setup[ISE] =C)
Calibr-ation Timeout  Disabled
ISE probe Ammmnania

Tempet-ature Unit
Standard| Cuzhom

Press Custom in order to set the parameters for a custom probe.
Press Standard in order to select one probe from the standard probes list.
If Custom is pressed:

ChargesSlope 159,16
olar Weight 1.000asmol

Use A/ keys to highlight the parameter to be changed (“Change Slope” or “Molar Weight”).
Highlight Change Slope.

Use A/ keys in order to select the desired combination.
If None/-59.16 is selected the slope of the probe can be changed by pressing Modify key.

Charge/Slope C@l
EFERE]

-1/-53.18

-2i-23.1

Press Modify.

Custom Slope =

+-59.16
|_ficcept ]

Use A/ keys to change the slope.
Press Accept to confirm or ESC to exit.




SETUP
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Highlight Molar Weight

Press Modify in order o change molar weight.

Use A/ keys to change the value. Press Accept to confirm or ESC to exit.

If Standard was pressed.

Custom Elec. Setup =2
-1/-63.16
1.0003/ mol

alar Weight

Hecept

Molar Weight

& 1.000g./mol
|_Hecept |

Standard (=0
Amrmonia
Eit-omide

Use A/ keys to highlight the desired electrode.
Press Accept to confirm setting or ESC to exit.
Press View to see probe parameters.

ISE Unit
Highlight ISE Unit

Electrode Details

Marme: Cadmium

Malar Weight: 112.4109/mal
ChargesSlope: 2529.58

Modify




Press Modify.

ISE Unit =C.

Use A/ key to select unit.
Press Accept to confirm selection or ESC fo exit.

Note: If the unit is changed or “User” is selected a waming message will be displayed to
alert that the ISE range must be calibrated.

If a new probe was selected or custom probe parameter are changed, the ISE range must
be calibrated.




LOGGING
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This feature allows the user o log pH, Rel mV or ISE measurements. All logged data can be trans-
ferred to a PC through the USB port using HI92000 application.
The maximum logging space is 300 for HI98191 and 200 for HI98190 record locations (100 records
on each range).

LOGGING THE CURRENT DATA

04:47:05F M pH 1

Record 2 Free 93%

To store the current reading info memory, press LOG while in measurement mode.

The instrument will display for few seconds the record number and the amount of the free log
space.

If the LOG space is full, the “Log space is full” message will be displayed for few seconds when

04:53:51FM pH | o
983 "
. MTC
#20.0°C
Log zpace is Full

Log key is invoked. Enter View Logged Data Mode and delete records in order to free log space.

VIEW LOGGED DATA
Press RCL to retrieve the information stored while in measurement mode for the specific range.

2006501718
E.OE  ZO00ESD1018
E.OE  ZO00ESD1018

EOE 2006501018

The list of records is displayed.

If no data were logged, the instrument will display “No Records” message.
Use A/ keys to scroll between the records from the list.

Press Delete All to enter Delete All screen.

Press Delete to enter Delete records screen.

Press More to view more information of the focused record.



If More is pressed.

|I!e1:nrd number: 3
Log birme: 0<:48:04PH
Temper-ature: 100.0%C

m'y: B2
Offset: = 10.5mYy
Slope: 950 %

Use A/V keys to scroll between complete log information.
If Delete is pressed.

|I]elete Record?

1 EOE  2006501/18[
EOE 2008501718
EOE 2006501018
EOE 200601018

4

Use A/ key to focus the record to be deleted and then press CFM.
Press ESC fo exit.

If Delete All is pressed the instrument asks for confirmation.

Press CFM to confirm or ESC to exit without deleting.

To freeze the first stable reading on the LCD press AutoEnd while the instrument is in measurement
mode.

05:10:42FH Rel mY WalZ mo

Rel
mY

BiZ fibs my | SE50T

__Loo I Continue |

The "Wait” symbol will blink until the reading is stable.
When the reading is stable, “Hold" icon will be displayed.

05:12:00FM Rel mY Hold

Rel
mY

Ba1fbs my  $250°C

__Loa I Continue |

Press Continue in order fo enter continuous reading mode.
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All the instruments are factory calibrated for mV and temperature.

Hanna Instruments’s temperature probes are interchangeable and no temperature calibration is
needed when they are replaced.

If the temperature or ORP measurements are inaccurate, calibration should be performed.

For an accurate recalibration, contact your local Hanna Instruments Office or follow the instructions
below.

ENTER CALIBRATION MODE
With the instrument off, press and hold down the A /v then power on the instrument. The calibra-
tion screen is displayed. Press “T” functional key to enfer the temperature calibration mode.

Calibration

TEMPERATURE CALIBRATION

Prepare a vessel containing ice and water and another one confaining hot water (af
approximately 50 °Coor 122 °F). Place insulation material around the vessels fo minimize tem-
perature changes.

Use a calibrated thermometer with a resolution of 0.1 °Cas a reference thermometer. Connect the
temperature probe fo the appropriate socket.

Temperature F
00 -~
Paink:1 0.0

Immerse the temperature probe or the pH probe including temperature sensor info the vessel
with ice and water as close as possible to the reference thermometer. Allow a few seconds for the
probe to stabilize.

Use the A/ keys to set the calibration point value to that of ice and water mixture, measured
by the reference thermometer. When the reading is stable and within range of the selected
calibration point, the CFM functional key is displayed.



* Press CFM to confirm.
e The second expected calibrated point is displayed.

Temperature =
00 -
Foink:2 R0

* Immerse the temperature probe info the second vessel as close as possible to the reference
thermometer. Allow a few seconds for the probe to stabilize.

Temperature x
498 *
Faink:2 B0

* Usethe A/W keys to set the calibration point value to that of the hot water.
* When the reading is stable and within range of the selected calibration point, CFM functional key
is displayed.

Temperature
498 -
Paint:2 B0.0°C

e Press CFM to confirm. The instrument returns fo measurement mode.

Note: Use A/ keys to change calibration point if necessary (+10.0 °C) around the
point. If the reading is not within range of the selected calibration point, “Wrong”
message will blink. Change the temperature probe and restart calibration.
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mV CALIBRATION

Atwo point calibration can be performed at 0 mV and 1800 mV.

e Attach to the BNC connector a mV simulator with an accuracy of 0.1 mV.

* Enter the calibration screen. Press mV functional key.

* Set 0.0 mV on the simulator.

* When the reading is stable and within range of the selected calibration point, the CFM
functional key is displayed.

* Press CFM to confirm. The second calibration point of 1800 mV will be displayed.




Set 1800.0 mV on the simulator.

When the reading is stable and within range of the selected calibration point, the CFM functional
key is displayed.

Press CFM to confirm. The instrument returns to calibration screen.

Press ESC to return to measurement mode.

Notes: If the reading is not within range of the selected calibration point, “WRONG” tag
will blink. Verify calibration condition or contact your local Hanna Instruments Office if you
cannot calibrate.

Press CAL or ESC in any moment of the calibration process. The instrument will return in

the measurement mode.
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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 feature.
Data can be exported to the most popular spreadsheet programs for further analysis.
To allow our users access to the latest version of Hanna Instruments PC compatible software, we
made the products available for download at http://software.hannainst.com. Select the product code
and click Download Now. After download is complete, use the setup.exe file to install the software.
To connect your instrument to a PC, use an USB cable connector. Make sure that your instrument is
switched off and plug one connector to the instrument USB socket and the other to the serial or USB
port of your PC.
Note: If you are not using Hanna Instruments HI92000 software, please see the following
instructions.

SENDING COMMANDS FROM PC

Itis also possible to remotely control the instrument with any terminal program. Use an USB cable
to connect the instrument to a PC, start the terminal program and set the communication options as
follows: 8, N, 1, no flow control.

COMMAND TYPES
To send a command to the instrument follow the next scheme:
<command prefix> <command> <(R>
where: <command prefix> is the 16 ASCII character
<command> is the command code.

Note: Fither small or capital letters can be used.

SIMPLE COMMANDS

KF1 Is equivalent to pressing functional key 1
KF2 Is equivalent to pressing functional key 2
KF3 Is equivalent to pressing functional key 3

RNG s equivalent to pressing RANGE key

MOD s equivalent to pressing MODE key

CAL Isequivalent to pressing CAL key

UPC s equivalent to pressing the UP arrow key
DWC s equivalent fo pressing the DOWN arrow key
RCL Is equivalent to pressing RCL key

SET Is equivalent to pressing SETUP key

CLR Is equivalent to pressing CLR key
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OFF Is equivalent to pressing OFF key

CHRxx  Change the instrument range according with the parameter value (xx):
* xx=00 pH range/0.001 resolution
* xx=01 pH range/0.01 resolution
* xx=02 pH range/0.1 resolution
* xx=03 mV range
* xx=04 Relative mV range
* xx=05 ISE range (HI98191)

The instrument will answer for these commands with:
<STX> <answer> <ETX>

where: <STX> is 02 ASCII code character (start of text)
<ETX> is 03 ASCII code character (end of text)
<answer>:
<ACK> is 06 ASCII code character (recognized command)
<NAK> is 21 ASCII code character (unrecognized command)
<CAN> is 24 ASCII code character (corrupted command)

COMMANDS REQUIRING AN ANSWER
The instrument will answer for these commands with:
<STX> <answer> <checksum> <ETX>
where the checksum is the bytes sum of the answer string sent as 2 ASCII characters.
All the answer messages are with ASCII characters.
RAS Causes the instrument to send a complete set of readings in according with the current
range:
* pH, temperature and mV reading on pH range.
* Rel mV, absolute mV and temperature reading on Rel mV range.
* concentration, mV and temperature reading on ppm range (HI98191).
The answer string contains:
* Meter mode (2 chars):
* 00 - pH range (0.001 resolution)
* 01 - pH range (0.01 resolution)
* 02 - pH range (0.1 resolution)
* (03 - mV range
* 04 - Rel mV range
* (5 - ISE range



* Meter status (2 chars of status byte): represents a 8 bit hexadecimal encoding.
* (x10 - temperature probe is connected
* 0x01 - new GLP data available
® 0x02 - new SETUP parameter
* 0x04 - out of calibration range
* (x08 - the meter is in autoend point mode
* Reading status (2 chars): R - in range, O - over range, U - under range. First
character corresponds to the primary reading. Second character corresponds to
mV reading.
* Primary reading (corresponding to the selected range) - 11 ASCII chars, includ-
ing sign and decimal point and exponent.
* Secondary reading (only when primary reading is not mV) - 7 ASCII chars,
including sign and decimal point.
* Temperature reading - 7 ASCII chars, with sign and two decimal points, always
in°C.
MDR  Requests the instrument model name and firmware code (16 ASCII chars).
GLP Requests the calibration data record.
The answer string contains:
* GLP status (1 char): represents a 4 bit hexadecimal encoding.
* 0x01 - pH calibration available
* 0x02 - Rel mV calibration available
* 0x04 - ISE calibration available
* pH calibration data (if available), which contains:
o the number of calibrated buffers (1 char)
o the ion charge, with sign (2 chars)
* the offset, with sign and decimal point (7 chars)
* the average of slopes, with sign and decimal point (7 chars)
* the calibration time, yymmddhhmmss (12 chars)
* huffers information (for each buffer)
* type (1 char): 0 - standard, 1 - custom
o status (1 char): N (new) - calibrated in last calibration; 0 (old) - from
an old calibration.
* warnings during calibration (2 chars): 00 - no waming, 04 - Clean
Electrode waming.
* huffer value, with sign and decimal point and exponent (11 chars).
* calibration time, yymmddhhmmss (12 chars).
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* electrode condition, with sign (3 chars). The “-01” code means not calculated.
* Rel mV calibration data (if available), which contains:
* the calibration offset, with sign (7 chars)
* the calibration time, yymmddhhmmss (12 chars).
* |SE calibration data (if available), which contains:
* the number of calibrated standards (1 char)
* the ion charge, with sign (2 chars)
* the calibration slope, with sign and decimal point (7 chars)
* the calibration time, yymmddhhmmss (12 chars)
* standards information (for each standard)
* type (1 char): 0 - always standard solution.
e status (1 char): N (new) - calibrated in last calibration;
0 (old) - from an old calibration.
* warnings during calibration (2 chars): 00 - no wamning.
* standard value, with sign and decimal point and exponent
(11 chars).
* calibration time, yymmddhhmmss (12 chars).
PAR  Requests the setup parameters setting.
The answer string contains:
* Instrument ID (4 chars)
* Calibration Alarm time out for pH (2 chars)
* (alibration Alarm timeout for ISE (2 chars) - if ISE available
o SETUP information (2 chars): 8 bit hexadecimal encoding.
* 0x01 - beep ON (else OFF)
* (%04 - degrees Celsius (else degrees Fahrenheit)
* 0x08 - Offset calibration (else Point calibration)
* Auto Light Off time (3 chars)
* Auto Power Off time (3 chars)
* The number of custom buffers (1 char)
* The custom buffer values, with sign and decimal point, for each defined custom
buffer (7 chars)
* The ID of the ISE electrode (2 chars) - if ISE available
* The molar weight of the selected ION, with sign and decimal point
(9 ASCII characters)
* The ion charge (2 chars)
* The ISE unit (2 chars)
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NSLx

LODPxxx
LODMxxx
LODIxxx
LODPALL
LODMALL
LODIALL

* The short name of the selected language (3 chars)
Requests the number of logged samples (4 chars).
The command parameter (1 char):
* P - request for pH range
* M- request for mV and Rel mV ranges
* | - request for ISE range
Requests the xxxth pH record logged data.
Requests the xxxth mV/Rel mV record logged data.
Requests the xxxth ISE record logged data (HI98191).
Requests all pH Log on demand.
Requests all mV/Rel mV Log on demand.
Requests all ISE Log on demand (HI98191).
The answer string for each record contains:
* The logged mode (2 chars):
* 00 - pH range (0.001 resolution)
* 01 - pH range (0.01 resolution)
* 02 - pH range (0.1 resolution)
* (03 - mV range
* 04 - Rel mV range
* (5 - ISE range
* Reading status (1 char): R, 0, U
* (alculated reading, with sign and decimal point and exponent
(11 chars) - for pH, Rel mV and ISE range
* Temperature reading, with sign and two decimal points (7 chars)
o mV reading status (1 char): R, 0, U
* The mV reading, with sign and decimal point (7 chars)
* The logged time, yymmddhhmmss (12 chars)
* The calibration slope, with sign and decimal point (7 chars) - not available
for Rel mV range
* The calibration offset, with sign and decimal point (7 chars) - not available
for ISE
* Temperature probe presence (1 char)
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Notes: “Er8” is sent if the instrument is not in measurement mode.
“Frr6” is sent if the requested range is not available.

“Frrd” is sent if the requested set parameter is not available.

“Err3” is sent if the Log on demand is empty.

“Err9” is sent if the battery power is less than 30%.

Invalid commands will be ignored.

To replace the batteries, follow the next steps:

* Turn OFF the instrument.

* Open the battery compartment by removing the four screws from the back of the instrument.

* Remove the old batteries.

* Insert four new 1.5V AA batteries in the battery compartment while paying attention to the correct
polarity.

* (lose the battery compartment using the four screws.

I the battery capacity is less than 20 % the serial communication and the backlight feature are not

available.

Note: The instrument is provided with the BEPS (Battery Error Prevention System) feature,
which automatically turns the instrument off when the batteries level is oo low to ensure
reliable readings.



The resistance of glass electrodes partially depends on the temperature. The lower the temperature,
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).
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Since the resistance of the pH electrode is in the range of 50 — 200 MQ, the current across the
membrane is in the pico Ampere range. Large currents 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 interfere with readings in alkaline solutions. The pH at which the
interference starts to be significant depends upon the composition of the glass. This interference is
called alkaline error and causes the pH to be underestimated. Hanna Instruments’s glass formula-
tions have the indicated characteristics.

Sodium lon Correction for the Glass at 20-25 °C (68-77 °F)
Concentration pH Error
13.00 0.10
0.1 Mol L' Na* 13.50 0.14
14.00 020
12.50 0.10
Tt 13.00 0.18
1.0 Mol L' Na 1350 029
14.00 0.40
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pH Electrode

Plastic Body

Reference Reference
Fill Hole* Fill Hole™
3\2?83 "9 Reference

Wire
Reference Sensing
Wire Wire
Reference Reference
Junction Junction
Glass Glass
Bulb Bulb

Plastic Body Glass Body

pH Electrode

Reference Reference
Wire Wire
Reference Reference
Junction Junction
Platinum or Platinum or
Gold tip Gold tip

Glass Body

ORP Electrode ORP Electrode

*Not present in gel electrodes.

PREPARATION PROCEDURE
Remove the electrode protective cap.

DO NOT BE ALARMED IF ANY SALT DEPOSITS ARE PRESENT. This is normal with electrodes and they
will disappear when rinsed with water.

During transport tiny bubbles of air may have formed inside the glass bulb. The electrode cannot
function properly under these conditions. These bubbles can be removed by "shaking down" the
electrode as you would do with a glass thermometer.

If the bulb and/or junction are dry, soak the electrode in HI70300 Storage Solution for at least one
hour.

For refillable electrodes:

If the filling solution (electrolyte) is more than 21/2 cm (1”) below the fill hole, add HI7082 or
HI8082 3.5M KCI Electrolyte Solution for double junction or HI7071 or HIB071 3.5M KCI+AgCl
Electrolyte Solution for single junction electrodes.



For faster response, unscrew the fill hole screw during measurements.

For AmpHel® electrodes:

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

MEASUREMENT

Rinse the pH electrode tip with distilled water. Inmerse the tip (bottom 4 cm /14" ensuring the
reference junction is submerged) in the sample and stir gently for a few seconds.

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

See that the sleeve holes of the ORP probe are completely submerged.

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 HI70300 or HIB0300 Storage Solution
or, in its absence, Filling Solution (HI7071 or HIB071 for single junction and HI7082 or HIB082

for double junction electrodes). Follow the Preparation Procedure on page 56 before taking mea-
surements.

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 elec-

trode.

Rinse off any salt deposits with water.

pH Probe Maintenance

For refillable electrodes:

Refill the reference chamber with fresh electrolyte (HI7071 or HIB071 for single junction or HI7082

or H18082 for double junction electrodes). Allow the electrode o stand upright for 1 hour.

Follow the Storage Procedure above.

pH CLEANING PROCEDURE

* General Soak in Hanna Instruments HI7061 or HIB061 General Cleaning Solution for approxi-
mately "2 hour.

* Protein Soak in Hanna Instruments HI7073 or HI8073 Protein Cleaning Solution for 15 minutes.

* Inorganic Soak in Hanna Instruments HI7074 Inorganic Cleaning Solution for 15 minutes.

* Qil/grease Rinse with Hanna Instruments HI7077 or HI8077 Qil and Fat Cleaning Solution.

m
—
™m
(o
—f
-~
(=)
=
m
"
(=}
—
=
=
(=)
=
—
()
=
—
o
=
=
—
—f
™m
p—
=
—
()
m




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 elec-
trodes) and soak the electrode in HI70300 or HIB0300 Storage Solution for at least 1 hour before
taking measurements.
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SYMPTOMS

PROBLEM

SOLUTION

Slow response/excessive drift.

Dirty pH electrode.

Soak the electrode tip in HI7061
solution for 30 minutes and then
follow the Cleaning Procedure.

Reading fluctuates up and down (noise).

(logged/dirty junction. Low
electrolyte level (refillable
electrodes only).

(lean the electrode. Refill with fresh
electrolyte (refillable electrodes only).

Display shows blinking full scale value.

Reading out of range.

Check that sample is within measur-
able range

mV scale out of range.

Dry membrane or dry junction.

Soak electrode in HI70300 storage
solution for at least 30 minutes.

Display shows # symbol in front of
temperature reading.

Out of order or missing tempera-

ture probe.

Replace temperature probe or check
the connection.

Display shows "Clean electrode”
blinking.

Difference between new and
previous calibration has been
defected.

(lean electrode and recalibrate. If the
problem remains, check the buffer
solutions.

Meter does not work with temperature
probe.

Broken temperature probe.

Replace temperature probe.

Meter fails to calibrate or gives faulty
readings.

Broken pH electrode.

Replace electrode.

Error messages are displayed during pH
calibration procedure.

Wrong or contaminated buffer,
electrode dirty or broken.

Check that buffer solution is correct
and fresh.

Meter shuts off.

Dead batteries; Auto-off feature
is enabled: in this case, meter
shuts off after selected period of
non-use.

Replace batteries; Press ON/OFF.

"Errxx" message at sfart up.

Internal error.

Contact your local Hanna Instruments
Office.

The instrument does not start when
pressing ON/OFF.

Initialization error.

Press and hold down ON/OFF for
about 20 seconds or disconnect and
then connect the batteries.

MAN98191 05/19



Certification | All Hanna Instruments conform fo the CE European Directives. c €

Disposal of Electrical & Electronic Equipment. The product
should not be treated as household waste. Instead hand it over
to the appropriate collection point for the recycling of electrical
and electronic equipment which will conserve natural resources.
Disposal of waste batteries. This product contains batteries,
do not dispose of them with other household waste. Hand them K
over to the appropriate collection point for recycling. —
Ensuring proper product and battery disposal prevents potential negative
consequences for the environment and human health. For more information,
confact your city, your local household waste disposal service, the place of
purchase or go to www.hannainst.com.

RoHS

compliant

Recommendations Before using this product, make sure it is entirely suitable for your

for Users

Warranty

specific application and for the environment in which it is used. Any
variation introduced by the user to the supplied equipment may
degrade the meters” performance. For yours and the meter’s safety
do not use or store the meter in hazardous environments.

The HI98190 and HI98191 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 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 s required, contact your local Hanna Instruments Office. If under warranty,
report the model number, date of purchase, serial number and the nature of the
problem. If the repair is not covered by the warranty, you will be notified of the
charges incurred. If the instrument is to be returned to Hanna Instruments, first obtain
a Returned Goods Authorization (RGA) number from the Technical Service department
and then send it with shipping costs prepaid. When shipping any instrument, make
sure it is properly packed for complete profection.

Hanna Instruments reserves the right to modify the design, construction or appearance of its products

without advance notice.




World
Headquarters
Hanna Instruments Inc.
Highland Industrial Park
584 Park East Drive
Woonsocket, RI 02895 USA
www.hannainst.com
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Enclosure 3

APERA Letter of Compliance with SM9040






APERA INSTRUMENTS, LLC

6656 Busch Blvd, Columbus, OHIO 43229 ! h A P E R A

Tel (614)285-3080 INSTRUMENTS
Email: info@aperainst.com

Website: https://aperainst.com

To Whom It May Concern:

[ hereby certify that PH60-Z is in compliance with the SM9040 requirement.

Please do not hesitate to contact Apera Instruments, LLC if further clarification is needed.

Sincerely,

Apera Instruments, LL.C

T
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INSTRUMENTS
Fluid Precision since 1991

ZenTest" PH60-Z Smart pH Tester Kit
(pH/Temp./ORP)
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e Water droplets are added during production to maintain the moisture of the probe. This is normal
practice and should not be attributed to used product.

e Never use the product when it’s freezing cold. Let it warm to room temperature before using.

e There is a sensor shield on top of the pH sensor, protecting the glass bulb sensor from accidental
damage. You can detach the sensor shield when rinsing and cleaning the sensor as shown in the

graph below. Put back the sensor shield after cleaning.

Sensor Shield Detach before cleaning

)
®@ 66
o——/




1 Introduction

Dear Customer,

Thank you for choosing Apera Instruments PH60-Z Smart pH Tester. Please carefully read this manual in order

to properly use and maintain the product.

1.1 Search “zentest smart” in Apple App Store or Google Play App Store to download the latest App for your

tester. Turn on the Bluetooth of your phone, go to ZenTest™ App, tap on the upper right corner, then

select your tester to connect.
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1.3 For video tutorials on how to get the most out of ZenTest™, please go to support.aperainst.com

1.4 This product is designed with a two-way control on both the tester and ZenTest™ App. Please refer to the

functions available on each platform in the following table. This manual shows you how to operate the tester

without connecting to a smartphone.

Table 1: Funtions on 60-Z Tester and ZenTest® Mobile App

Functions

60-Z Tester

ZenTest Mobile App

Display

LED display

1. Basic Mode: digital display+calibration info

2. Dial Mode: digital display+dial display

3. Graph Mode: digital display+graph display

4. Table Mode: digital display+real time

measurement and history display

Swipe to switch
among various

modes

Calibration

Press buttons to

operate

Operate on smartphone following graphic guides

Self-Diagnosis

Er1 — Er6 icons

Detailed problem analysis and solutions

Parameter Setup

Press buttons to set
up (except for P7 and
P11)

All parameters can be set up in Settings.

Alarm

The screen turns red
when alarm triggered;

cannot be setup

Alarm display and alarm values can be preset for each parameter

Data Management

N/A

Manual or Auto. Datalogger; notes can be added to saved data

Data Output

N/A

Share data via Email




2 What’s in the Kit

3M KCL Storage
Solution
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3 Keypad Functions
m  Short press------ < 2 seconds, Long press------- > 2 seconds (1 Battery Cap

1. When turned off, short press to turn on the tester; long
press to enter parameter setting.

V&EH— LCeD

2. In calibration mode or parameter setting, short press to @.
¥ return to measurement mode. &, || — Buttons
3. In measurement mode, long press to turn off the tester,
short press to turn on/off backlight. —
1.In measurement mode, long press to turn on/off Probe
Bluetooth® receiver. When turned on, * will be flashing;
when connected to smartphone, * will stay on.
3.In parameter setting, short press to change parameter Probe Cap

(Uni-directional).

1. Long press to enter calibration mode.

2. In calibration mode, short press to confirm calibration.

3. In measurement mode, when automatic lock is turned
&

off, short press to manually lock or unlock readings.




4 Battery Replacement

Please install batteries according to the following steps. *Please note the correct direction of battery installation:

The Positive Side (“+”) OF EVERY SINGLE Battery MUST FACE UP.

(WRONG INSTALLATION OF BATTERIES WILL CAUSE DAMAGE TO THE TESTER AND POTENTIAL HAZARDS?!)

4 x AAA
Batteries

5 Preparation before Use

5.1 Pull out the battery insulation slip, and take off the probe cap.

5.2 Rinse off the probe in pure water (preferably distilled or deionized water. RO water or tap water is the alternative) ,

then shake off excess water.

5.3 Perform calibration. For pH calibration tutorial, refer to Section 6. "\I}l

5.4 If the tester hasn’t been used for a long time (over 1 month), please soak the probe in the 3M KCL

soaking solution for 15 minutes, then calibrate it before test.



6 pH Calibration

6.1 Short press to turn on the meter; rinse the probe in pure water. Shake off excess water.

6.2 Pour pH 7.00 and pH 4.00 buffer solution in the corresponding calibration vials (to about half volume of the vials).

6.3 Long press to enter calibration mode (screen turns green);

6.4 Insert the probe into pH 7.00 buffer solution, make a quick stir, and hold still.

When the reading is stabilized ( @ stays on screen), short press to start 18t

point calibration. After calibration is completed, the tester will return to o )
quick stir (
measurement mode. Icon @will appear at the bottom left of the LCD screen,

indicating a successful 1%t point pH calibration.

6.5 To calibrate 2nd point, use 4.00 pH buffer and repeat Step 6.3 to 6.4 (Do NOT turn off the tester after you finish pH 7

calibration). @ will display next to @ , indicating a successful 2-point pH calibration (low and middle points).

6.6 If necessary (target pH>8.00), calibrate 3rd point using 10.01 standard pH buffer and repeat Step 6.3 to 6.4, ® will
show up next to @ and @ indicating a successful 3-point calibration (high, low, and middle points).

6.7 Notes about Calibration

1) The 1st point calibration must be 7.00 pH. Perform the 2nd and 3rd point calibrations (4.00, 10.01, 1.68, or 12.45)
immediately after the 1st point calibration is finished. Do NOT turn off the meter before you calibrate 2nd or 3rd
point. Otherwise, you will need to restart the calibration process with 7.00 pH first.

2) The pH 4.00 and 7.00 buffer solutions poured into the calibration vials can be used for up to 10 times as long as
they are not contaminated and the bottles are capped when not in use. pH 10.01 can only be used for up to 5
times as it will lose its accuracy much faster. After that, replace the buffer solutions in the calibration vials with
new ones to keep the accuracy. Keeping the freshness and cleanliness of calibration buffers is essential for
accurate pH measurement.

3) The tester can perform 1 to 3 points of automatic calibration and can recognize 5 types of pH standard solutions.

For details, please refer to the following table:



Calibration USA Series NIST Series Indication icon Recommended
1-pt 7.00 pH 6.86 pH ) Accuracy = 0.1 pH
1st pt: 7.00 pH 1st pt: 6.86 pH
Option A Option A @ @ Range < 7.00 pH
2nd pt: 4.00 or 1.68 pH 2nd pt: 4.01 or 1.68 pH
2-pt
1st pt: 7.00 pH 1st pt: 6.86 pH
Option B Option B @ @ Range >7.00 pH
2nd pt: 10.01 or 12.45 pH 2nd pt: 9.18 or 12.45 pH
1st pt: 7.00 pH 1st pt: 6.86 pH
3-pt 2nd pt: 4.00 or 1.68 pH 2nd pt: 4.01 or 1.68 pH @ @ @ Range: 0 to 14.00 pH
3rd pt: 10.01 or 12.45 pH 3rd pt: 9.18 pH or 12.45 pH

6.8 For the self-diagnosis information, please refer to the table below:

Symbol

Self-Diagnosis information

Potential problems and how to fix

The pH calibration solution cannot be

recognized by the meter.

Make sure the probe is fully immersed in the calibration
solution.

Check if calibration solution is expired or polluted.

1st point of pH calibration must be pH 7.00 or 6.86. See 6.6.
Please check whether pH probe is damaged or broken. If
so, please replace with a new one.

The glass bulb or junction is severely contaminated. Please
use a soft brush with soap water to clean it thoroughly. Then
soak it in 3M KCL 3-5 hours before performing calibration
again.

™M
i
My

is pressed before measurement

is fully stabilized.

Wait fc© to stay on screen before pressing

('

|
]

During calibration, readings being unstable for

over 3 minutes.

Please check whether pH probe is damaged or broken. If so,
please replace with a new one.

The glass bulb or junction is severely contaminated. Please
use a soft brush with soap water to clean it thoroughly. Then
soak it in 3M KCL overnight before performing calibration
again.

The probe is aged (used for over a year and has a much
slower response). A replacement is needed.

pH probe zero electric potential out of range

(<-60mV or >60mV)

pH probe slope out of range

(<85% or >110%)

Check whether pH buffer solutions comply with the USA or
NIST standard.

Check whether pH buffers are expired or contaminated.
Please check whether pH probe is damaged or broken. If so,
please replace with a new one.

The probe is aged (used for over a year and has a much
slower response). A replacement is needed.

The probe is invalidated (Er4/Er5 repetitively appears, and
problems 1, 2, 3 are excluded). Probe replacement is
needed.

The calibration reminder is triggered. It's time to

perform a new pH calibration.

Perform pH calibration or cancel calibration reminder in ZenTest App

settings.




7

pH Measurement

7.1 How to take pH measurements

Short press to power on the tester. Rinse the probe in pure water, shake off
excess water. Insert the probe in your sample solution, make a quick stir and hold

still. Record the reading when it is stabilized( © appears and stays on screen). o ’

7.2 Pure Water pH Measurement

quick stir (

When testing pure water like tap water, drinking water, RO water and distilled water,

it will take longer for the readings to get fully stabilized (typically 1-5 minutes). Please be patient. If still not working, add

Apera 3M KCL (Al1107) to your pure water at the ratio of 1:1000 (e.g. 1 ml KCL to 1000 ml water) to accelerate stabilization

while minimizing pH change. If the accuracy is not meeting your requirement, please contact us at info@aperainst.com to

find the specialized meter designed for pure water pH test.

8 ORP Measurement

1) ORP stands for Oxidation-Reduction Potential, measured in mV. It’s also called redox. ORP is a measure of the
cleanliness of water & its ability to break down contaminants. A separate ORP probe (ORP60-DA) needs to be
installed to be able to measure ORP.

2) Power on the tester, unscrew the original probe, and install the ORP60-DA probe, then the tester will automatically
switch to ORP measurement mode (Refer to Section 15 for how to replace a probe).

3) Rinse the probe in distilled water and dry it. Dip the probe in sample solution, shake for a few seconds, and hold still.
Record the ORP reading after @ appears and stays on screen.

9 Probe Cleaning

1) The tester is only as accurate as the probe is clean. Always thoroughly rinse off the probe before and after each
measurement with pure water in a container or with a wash bottle.

2) For tough contaminants, detach the sensor shield, soak the probe in Apera probe cleaning solution (Al1166) or

detergent water for 30 minutes. Then use a soft brush to remove the contaminants. Afterwards, soak the probe in

3M KCL soaking solution for at least 1 hour. Rinse it off, then re-calibrate the tester before using again.



10 Probe Storage

1) Under regular usage (daily or weekly use), make sure the probe cap is wet, and tightly close the cap with the O-ring.

2) Forlong-term storage (you are not going to use the product for a while), add 3M KCL soaking solution to the Fill
line in the probe cap and store the probe in it. Close on the probe cap tightly with the O-ring.

3) If you find white crystals inside or outside the probe cap, it is perfectly normal. It is the 3M KCL soaking solution that
crystalizes over time by its nature. Just rinse them off and add in new soaking solution. This chemical is not
poisonous nor dangerous, and the probe’s performance will not be affected at all.

4) NEVER store the probe in pure water like tap, RO, distilled, or deionized water as they could damage the pH probe.
If this happens, immediately soak the pH probe Apera 3M KCL soaking solution overnight, then re-calibrate it before
using. Pure water is only for rinsing the probe.

11 Parameter Setting

11.1 Table of Settings

Symbol Parameter Setting Contents Content Factory Default

P1 Temperature Unit ‘C-"F °F

P2 Select automatic lock 5-20 seconds — Off Off

P3 Automatic Backlight Off 1-8 minutes — Off 1

P4 Automatic Power Off 10-20 minutes — Off 10

P5 pH Buffer Series Selection USA — NIST USA

P6 pH Resolution 0.1-0.01 0.01

P7 pH Calibration Reminder H-hours D-Days (set up in ZenTest App) /

P8 pH back to factory default No — Yes No

11.2 Parameter Setting

1)

When the meter is turned off, long press to enter parameter setting —short press to switch P01-P02...
—P8. Short Press , parameter flashes — short press to adjust parameter — short press to confirm
—Short press to exit parameter setting and go back to measurement mode.

Auto. Lock (P02) — Users can set the auto lock time from 5 to 20 seconds. For example, if 10 seconds is set, when
the measured value is stable for more than 10 seconds, the measured value will be automatically locked, and the
HOLD icon will be displayed. Short press to release the lock. When the setting is "Off" , the Auto. lock function
is turned off, that is, the measured value can only be manually locked. Short press to lock or unlock the
measured value. The HOLD icon will be displayed when reading is locked.

Auto. Backlight (P03) — Users can set the automatic backlight time for 1 to 8 minutes. For example, if 3 minutes
is set, the backlight will turn off automatically after 3 minutes; when the “Off” is set, the auto. backlight function will
be turned off, and short pressto manually turn the backlight on or off.




4)  Auto. Power off (P04) — The auto. power off time can be set to 10 to 20 minutes. For example, if 15 minutes is
set, the meter will automatically shut down after 15 minutes if no operation; when “Off” is set, the auto. power off
function will be turned off. Long press to manually shut down the meter.

5) pH Calibration Reminder (P07) — set X hours (H) Or X days (D) in ZenTest mobile app — settings — Parameter —
pH — Calibration Reminder. On the meter, you can only check the values that's been set up on ZenTest App. For
example, if 3 days is set up, the Er6 icon (see Figure-4) will appear in the lower right corner of the LCD screen in 3
days to remind you to perform calibration, also in the ZenTest App there will be a pop-up reminder. After calibration
is finished or the reminder setting is cancelled in the ZenTest App, the Er6 icon will disappear.

6) pH Back to Factory Default (P08) — Select “Yes” to recover instrument calibration to theoretical value. This
function can be used when instrument does not work well in calibration or measurement. Calibrate and measure

again after setting the instrument back to factory default.

12 Technical Specifications

Range -2.00 to 16.00 pH
Resolution 0.01 pH
pH Accuracy +0.01 pH £1 digit
Calibration Points 1 to 3 points
Auto. Temperature Compensation 0-50°C (32— 122°F)
Range -1000 mV to 1000 mV
ORP (mV)
Accuracy +0.2% F.S
Range 0 to 50°C (32-122°F)
Temperature
Accuracy +0.5°C

13 Ilcons and Functions

Calibrated points @ @ @ Self-Diagnosis Symbol Er1, Er2, Er3, Er4,Er5, Er6
Stable reading indicator © Waterproof Rating IP67, floats on water
Reading Lock HOLD Power DC3V, AAA batteries*4
Bluetooth Signal * Battery Life > 200 Hours
. . White: Measurement; Green: Calibration;
Low power reminder |:| : Backlight Red: Alarm

Auto. Power Off Automatically power off if no operation for 10 minutes

Dimension/Weight Instrument: 40x40x178mm/133g; case: 255%x210x50mm/680g;

I!IIIE] EER
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LCD Display pH calibration reminder  pH alarm triggered
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14 Troubleshooting Guide

Trouble

Reason

How to fix

Cannot calibrate

Pressing too soon

Wait for @to stay on the screen before pressing

Incorrect standard solutions

Reboot tester, calibrate pH 7 first, then pH 4. For details refer to
Section 5.2 (a)

Poor quality standard solutions

Replace with fresh and clean standard calibration solutions made
by legitimate scientific instrument manufacturers.

Contaminated probe

Use a soft brush to clean the probe with Apera probe cleaning
solution or detergent water.

Aged probe

Replace the probe.

Dried-out probe

Soak in Apera 3M KCL soaking solution for at least 30 minutes.

Probe is not fully submerged

Make sure the probe isimmersed in the solution at least 1 inch.

Air bubbles around the sensor shield

Make a quick stir in the solution to remove air bubbles.

Readingis always slowly
changing, won’t stabilize.

Contaminated probe

Use a soft brush to clean the probe with Apera probe cleaning
solution or detergent water.

Clogged junction

Use a soft brush to clean the probe with Apera probe cleaning
solution or detergent water, then soak it in Apera 3M KCL soaking
solution overnight.

Aged probe

Replace the probe.

Testing pure water like
tap/drinking/RO/distilled water

Be patient, wait for 1-5 minutes to reach a fully stabilized reading.
If still not stabilizing, add Apera 3M KCL solution to test water at
1:1000 ratio.

Display similar readings in
any solutions or always
display 7.0 pH

Broken probe

If you don’t find any visible damage of the probe, contact us for
warranty fulfillment; If there is visible damage, replace the probe.

Instrument defect

Contact us for warranty fulfillment

Reading keeps jumping

Probe is not fully submerged in the
solution

Make sure the probe isimmersed into solution at least 1 inch.

Air bubbles around the sensor shield

Make a quick stir in the solution to remove air bubbles.

Probe is not properly connected or the
connector is broken.

Check the probe’s connector, make sure it’s not broken and is
correctly connected. Align the probe and instrument correctly
before plugging in. Never force it. Ensure that the probe
connector is not exposed to the air too long.

Calibration is successful,
but reading is not accurate

Aged probe

Replace the probe.

Air bubbles around the sensor shield

Make a quick stir in the solution to remove air bubbles.

Clogged junction

Clean the probe with cleaning solution, then soak it in 3M KCL
storage solution overnight

Comparison with other testers, test strips,

or drop tests

To compare accuracy with other testers, make sure to perform
calibration for all testers in the same standard, then test another
standard. Whichever gives more accurate reading is the more
accurate one. Test strips or drop tests’ accuracy is not comparable
to pH meters’.

Poor quality standard solutions

Replace with fresh and clean standard calibration solutions made
by legitimate scientific instrument manufacturers.

The probe is not suitable for your
appliacation.

Contact us to find the most appropriate product for your specific
application.

-11 -




15 Probe Replacement

pH probes don't last forever. Every probe will eventually age and fail even if you don't use it that often. The typical service

life of Apera probes is 12-24 months depending on the frequency of usage and how well you keep it clean and properly

stored. We recommend replacing your probe every 1 to 2 years to ensure the best performance.

To replace the probe: 1) take off the probe cap; 2) screw off the probe ring 3) unplug the
probe; 4) plug in the new replacement probe (pay attention to the probe’s position); 5) screw I ) \.\
on the probe ring tightly. Soak the probe in 3M KCL for 5-15 minutes. Then perform % '
‘ /
A

/

[
///@

calibration before testing.

The replacement probes that are compatible with PH60-Z: 5

PH60-DE (Regular pH glass bulb probe), PH60S-DE (Spear pH probe for
solids/semi-solids pH testing), PH60F-DE (Flat pH probe for surface pH testing), ORP60-DA (ORP Probe).

16 Warranty

We warrant this instrument to be free from defects in material and workmanship and agree to repair or replace free of
charge, at option of APERA INSTRUMENTS, LLC, any malfunctioned or damaged product attributable to responsibility of
APERA INSTRUMENTS, LLC for a period of TWO YEARS (SIX MONTHS for the probe) from the delivery.

This limited warranty does NOT cover any damages due to:
Accidental damage, transportation, storage, improper use, failure to follow the product instructions or to perform any

preventive maintenance, unauthorized repair or modifications, normal wear and tear, or other external causes or actions

beyond our reasonable control.

To get the fastest warranty fulfillment, go to support.aperainst.com and click “New Support Ticket” on the upper right
corner. Type your email in the requester field, “Warranty” in the Subject field, and then input the following information in

the description field:

e  Your full name
Product model that needs warranty fulfillment

L]
Serial number of the product (can be found on the back sticker of the tester body)

e What problem or issue you had experienced with the product

Attach a photo of your proof of purchase

e Attach a photo of the problematic product
Then click Submit. One of our customer care specialists will help you fulfill the warranty within one business day.

APERA INSTRUMENTS, LLC

Address: 6656 Busch Blvd, Columbus Ohio 43229; Tel: 1-614-285-3080
Email: info@aperainst.com

Website: www.aperainst.com
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