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Dear Customer,

Thank you for choosing an Omega Engingering product.

Please read this instruction manual carefully before using the instru-
ment,

This manuol will provide you with all the necessary information for the
correct use of the instrument, os well as a precise idea of its versafility
in o wide range of applications.

This instrument is in complionce with C € directives EN 50081-1 and
EN 50082-1.
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PRELIMINARY EXAMINATION

Remove the instrument from the pocking material and exomine it
carefully to moke sure that no damage has occurred during shipping.
If there is any domage, notify Omega Customer Service.
Each meter is supplied complete with:

* PHE-209 plostic-body combination double-junction refiliable

pH electrode with BNC connector and 1m (3.3') cable
* Instruction Manual
* 12VDC adapter

Note: Save oll packing moterial until you are sure that the instru-
ment functions correctly. All defective items must be retumed in
the original packing with the supplied accessories.

GENERAL DESCRIPTION

PHB-209 bench-top pH meter is designed for simplicity of use.

It feotures o lorge easy-to-read liquid crystal display (LCD) and user
friendly keyboard.

The pH calibration is made simple through the sasy-to-operate front
ponel knobs for offset and slope adjustment.

A front knob s provided for easy monual temperature compensation of
the pH reading.

PHB-209 can olso measure ion concentration (ISE) and ORP (Oxida-
tion Reduction Potential) in the mV ronge.

The range sefection {pH, mV or °C for temperature compensation) is
mode simple through the front membrane keyboard.

The lorge LCD is provided with arrows that quickly and clearly indicate
the selected range.



FUNCTIONAL DESCRIPTION
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Rear Panel
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1) Liquid Crystal Display (LCD)
2) pH slope adjustment knob
3) pH offset adjustment knob
4) pH range selection key
5) mV range selection key
6} °C range selection key

7} Temperature setfing knob
8) ON/OFF switch

9} Power adopter socket

10) BNC electrode connector
11) Elecirode reference socket



SPECIFICATIONS

Range pH 0.00 10 14.00

mV +1999
Resolution pH 0.01

mV 1
Accuracy pH +0.01
(@20°C/68°F) mV el
Typical EMC pH +0.03
Deviation mV +2
Calibration Manual, ot 2 points through

offset and slope knobs

Temperature Manual from 0 to 100°C
Compensation (3210 212°F)
Electrode (included) PHE-209 plastic hody, combination,

double junction refillable pH electrode
with BNC and 1m (3.3) cable

Input Impedance 10" ohm

Power 12 VDC odopter

Environment 0 to 50°C (32 to 122°F);
0-95% RH not condensing

Dimensions 240x182x74 mm (9.4x7.1x2.9")

Weight approx. 1.0 Kg (2.2 Ib.)




OPERATIONAL GUIDE

Power connection
Plug the 12VDC adapter into the power supply socket (#9 in
functional description).

Note: make sure the main line is protected by a fuse.

4] nnedion
For combination pH or ORP electrodes (with intenol reference)
connect the elecrode's BNC fo the socket provided (#10 in functional
description).
For an electrode with o separate reference, connect the measuring
electrode’s BNC to the BNC socker {# 10 in functional description) end
the reference electrode’s jack to the socket provided (#11 in func-
tional description).
Note: to prevent damage to the electiode, remove the pH electrode
from the solution before turing the meter off.
If the meter is OFF, detach the electrode from the meter before
immersing the electrode in the storage solution.

TAKING pH MEASUREMENTS
Make sure that the instrument has been calibroted for pH before
taking pH measurements.

* Switch the instrument on by pressing the ON/OFF é
switch.

o immerse the electrode tip (4 cm/1%2") into the
sample and shake briefly.
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* Take the temperature of the solution with o
glass thermometer {e.g.25°C).

o Prass the °C key fo disploy temperature sefting on the LCD and
adjust the temperature knob fo display the temperature of the

e



* Press the pH key fo disploy the pH measurement. %

» The disploy shows the pH volue of the fest solution
compensated for temperature.

If measurements are taken in different samples successively, it is
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recommended thot the electrode be rinsed thoroughly for better
conditioning ond to eliminate cross-contamination of the sample.
For the rinsing process, it is recommended to use o liberal amount of
the next solution to be measured.

TAKING ORP MEASUREMENTS

PHB-209 has the copability to toke ORP measurements, using on
ORP electrode.

» Connect the ORP electrode 1o the mefer and
submerge the tip (4 cm / 1'2") into the sample
to be tested. 33

Note: ORP measurements are token without fem-
perature compensation.

o Press the mV key fo enter the mV mode. Allow o few
minutes for the reading fo stabilize. m
« The display will indicate the mV value {positive or negative).
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AFTER MEASUREMENTS
» Press the ON/OFF switch again fo switch the instrument off.



pH CALIBRATION

IMPORTANT
The instrument's pH range should be re-calibrated:
* When the meter is new.
o Whenever the pH electrode is replaced.
< At least once o month.
o After use in aggressive chemicals.
» After cleaning procedure and changing the reference electrolyte.
o For greotest accuracy.

INITIAL PREPARATION
Pour small quantities (up to 4cm / 172" fevel) é@

of pH 7 and pH 4 or pH 10 solution into

dlean beakers. If possible use plustic beakers j D
to minimize any EMC inferferences.

If you are measuring in the ocid range, use pH 4 as second buffer;
it you are measuring in the alkaline
range, use pH 10 as second buffer.
For accurate calibration, use two beg-
kers for each buffer solution; the first

for rinsing the electrode, the second
for calibration. In this way, contamination of the buffer is minimized.

RINSE CALIBRATION

Note: the electrode should be submerged approximately 4 cm (1'4")
info the solution.

PROCEDURE

* Swifch the instrument on by pressing the ON/OFF ~ /
switch. {Z

* Rinse and immerse the pH electrode in pH 7
buffer and shake briefly. Wait 1 or 2 minutes
for the reading to stabilize. D



Note the temperature of the buffer solution using a
glass thermometer (¢..20°C).

Press the °C key to select femperature sefting.

&

Adjust the Temperature knob unfil the LCD shows the noted
femperature.

). oo

Press the pH key to select pH measurement.

L

Wait 1-2 minutes ond odjust the OFFSET knob until display
shows the pH volue at the noted temperature (see the pH versus
temperature chort).
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Rinse and immerse the pH electrode in pH 4/pH 10 buffer and
shake briefly.

Wait 1-2 minutes and adjust the SLOPE knob until display shows
the pH value af the noted temperature (see the pH versus
temperoture chart).
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The pH calibration is now complete.
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PH VALUES AT VARIOUS TEMPERATURES

Tempercture has an effect on pH. The calibration buffer solutions are
affected by temperature chonges fo o lesser degree than normal
solutions.

For manual femperature calibration please refer to the following chart.

TEMP pHVALUES
°C__°F 4 7 10

0 321 40 7113 10.32

5 41| 400 710 10.24
10 50 [ 400 7.07 10.18
15 59 | 400 7.04 10.12
20 68 | 400 103 10.06
25 77 | 401 7.01 10.01
30 8 | 402 7.00 9.96
B9 1 403 6.99 9.92
40 104 | 404 6.98 9.88
45 13| 405 6.98 9.85
50 122 ] 406 698 9.82
5 131 | 407 6.98 9.79
60 140 [ 409 6.98 9.77
65 1491 4N 6.99 9.76
70 158 | 412 6.99 9.75

For instance, if the buffer temperature is 25°C, the display should
show pH 4.01, 7.01 or 10.01 ot pH 4, 7 or 10 buffers, respectively.

At 20°C, the display should show pH 4.00, 7.03 or 10.06. The meter
reading ot 50°C will then be 4.06, 6.98 or 9.82.



ELECTRODE CONDITIONING
AND MAINTENANCE

Note: to prevent domage to the electrode, remove the pH electrode
from the solution before turning the meter off.
if the meter is OFF, detach the electrode from the meter before
immersing the electrode in the storage solufion.

Reference

Sensitive
Wire

Reference
Wire
Reference
Junction

Glass
Bulb

Plastic Body
pH Electrode

Reference
Wire
Reference
Junction
Platinum or,
Gold tip

Plastic Body
ORP Electrode

PREPARATION

Remove the protective cap.

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

During fransport tiny bubbles of air may form inside the glass bulb
affecting proper functioning of the elecirode. These bubbles con be
removed by "shaking down" the electrode as you would do with a
glass thermometer.

If the bulb and/or junction is dry, sook the electrode in storage
solution for at least one hour.
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For refillable eledrodes:
If the filling solution (electrolyte) is more than 22 cm (1") below the

fill hole, add 3.5M KCI Electrolyte Solution for double junction or 3.5M
KCl+AgCl Electrolyte Solution for single junction electrodes.

For o fuster response, unscrew the fill hole screw during measure-
ments.

ﬁl}

MEASUREMENT

Rinse the electrode tip with distilled water. Immerse the tip (bottom
4 cm /1'4") in the sample and sfir gently for o few seconds.

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

STORAGE

To minimize clogging and assure a quick response fime, the glass butb
and the junction should be kept moist and not atfowed to dry out.
Replace the solution in the protective cap with o few drops of storage
solution o, in its absence, filling solution.

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 mefer must be intoct and there must be no points of broken
insulation on the cable or cracks on the electrode stem or bulb.
Connectors must be perfectly dean and dry. If any scratches or cracks
are present, reploce the electrode. Rinse off any salt deposits with
water.

For refillable eledrodes:

Refill the reference chamber with fresh electrolyte. Allow the electrode
to stand upright for 1 hour.

Follow the storage procedure above.



CLEANING PROCEDURE

General Soak in general cleaning solution for approximately %2
hour.
TROUB TIN

Evoluate your elecrode performance based on the following.

» Noise (Readings fluctuate up and down) could be due to:

— Clogged/Dirty Juntion: Refer fo the Cleaning Procedure
above.

— Loss of shielding due to low electrolyte level (in refillable
electrodes only): refill with fresh electrolyte solufion.

» Dry Membrane/Jundtion: Sook in sforage solution for at least |
hour.

* Drifting: Sock the electrode fip in warm {approx. 50-60°C)
electrolyte solution for one hour and rinse the tip with distilled
water. Refill with fresh electrolyte solution.

* Low Slope: Refer to the cleaning procedure above.

+ No Slope: Check the electrode for crocks in glass stem or bulb
and replace the electrode.

« Slow Response/Excessive Drift: Sook the tip in cleaning
solution for 30 minutes, rinse thoroughly in distilled water and
then follow the Cleaning Procedure ahove.



WARRANTY
WARRANTY/DISCLAIMER

(OMEGA ENGINEERING, INC warvants this unit to be free of defactsin materials and workmanship for a period
of 13 months from date of purchose. OMEGA's WARRANTY adds an additional one (1) month groce period
to the normal one (1) ysar product wamanty to cover handling ond shipping time. T%is ensyres
that OMEGA's customers receive maximum coverage on each product.

1f the unit malfunctions, it must be refurned to the factory for evaluation. OMEGA's Customer Service
Department wilissue an Authorized Retur (AR) number immediately upon phon or written reques!. tipon
exominotion by OMEGA, ifthe unit is found to be defective, it will be repaired or eplaced af no chorge.
OMEGA's WARRANTY does not apply to defects resulfing from any action of the purchaser, induding but not
fimited to mishandling, improper interfocing, operation outside of design fimits, improper repair, or
unauthorized modification. This WARRANTY is \;}?ID ifthe unit shows evidence of having been tampered
with or shows evidence of having been domaged as o result of excessive comosion; or current, heat, moisture
or vibrotian; impropes specification; misapplication; misuse or other operating conditions outside of
OMEGA's controt. Components which wear are not warranted, indluding but not imited o contact points,
fuses, and friacs.

OMEGA is pleased to offer suggestions on the use of its various products.
However, OMEGA neither ossumes responsibility for any omissions ar errors
nor ossumes liability for any domages that rasult from the use of its products
in occordonce with information provided by OMEGA, sither verbal or written.
OMEGA warrants only that the parts monufactured by it will be os specified
and free of defacts. OMEGA MAKES NO OTHER WARRANTIES OR REPRESENTATIONS
OF ANY KID WHATSOEVER, EXPRESS OR IMPLIED, EXCEPT THAT OF TITLE, AND
ALL IMPLIED WARRANTIES INCLUDING ANY WARRANTY OF MERCHANTABILITY AND
FITNESS FOR A PARTICULAR PURPOSE ARE HEREBY DISCLAIMED.  LIMITATION
0F LIABILTY: The remedies of %urchuser set forth herein are exclusive, and
the total liability of OMEGA with respect fo this order, whether based on
contract, warranty, negligence, indemnification, strict liability or otherwise,
sholl not exceed the purchase price of the component upon which Iinhili7 is
bosed. In no event sholl OMEGA be lible for consequentiol, incidental or
speciol  damages.

CONDITIONS: Equipment sold by OMEGA is not intended to be used, no shall it be used: (1) asa “Basic
Component” under 10 CFR 21 {NRC), used in or with any nudlear installation or acfivity; or (2) in medicol
applications or used on humans. Should any Product(s) be used in or with any nudlear nstallafion or odtviy,
medicol application, used on humans, or misused in any way, OMEGA assumes no responsibliy as setforth
in our basic WARRANTY/DISCLAIMER longuage, and, addifionally, purchaser willindemaify OMEGA and hold
OMEGA harmless from any liability or damage whatsoever arising out of the use of the Product(s) in such
@ manner.

RETURN REQUESTS/INQUIRIES
Direct all warranty and repoir requests/inguiries fo the OMEGA Customer Service Depariment. BEFORE
RETURNING ANY PRODUCH(S) TO OMEGA, PURCHASER MUST OBTAIN AN AUTHORIZED RETURN (AR) NUMBER
FROM OMEGA'S CUSTOMER SERVICE DEPARTMENT (IN ORDER TO AVOID PROCESSING DELAYS). The
assigned AR number should then be marked on the outside of the return packaga and an any correspondence.
The purchaser s responsible for shipping charges, freight, insurance and proper packaging to prevent
breuﬁugs in transit

FOR WARRANTY RETURNS, please have the fol- FOR NON-WARRANTY REPAIRS, consult OMEGA

lowing information available BEFORE contocting for curent repair charges. Have the following
EGA: information available BEFORE contodting OMEGA:

1. Purchase Order number under which the 1. Purchase Order number to cover the
product was PURCHASED, (OST of the repair,

2. Madel and serial number of the product 2. Model ond serial number of the
under warranty, and produd, and R

3. Repair instructions and/or specific 3. Repair instructions and/or specific
problems relative to the product problems refative to the produ

QOMEGA's policy i to make running changes, not model changes, whenever an improvement is possible. This
affords our customers the latest in technology and engineering.

OMEGA is o registered trademark of OMEGA ENGINEERING, INC
© Copyright 2002 OMEGA ENGINEERING, INC. Al rights reserved. This document may not be copied,
photocopied, reproduced, tronslated, or reduced to any electronic mediym

or mochine-readable form, in whole or in port, without the prior written consent of
OMEGA ENGINEERING, INC.



Where Do | Find Everything |
Need for Process Measurement
and Control?
OMEGA...Of Course!

Shop online at www.omega.com

TEMPERATURE

¥ Thermocouple, RTD & Thermistor Probes,
Connectors, Panels & Assemblies

Wire: Thermocouple, RTD & Thermistor
Calibrators & Ice Point References
Recorders, Controllers & Process Monitors

Infrared Pyrometers

PRESSURE, STRAIN AND FORCE
4 Transducers & Strain Gages

@ Load Cells & Pressure Gages

i Displacement Transducers

¥ Instrumentation & Accessories

FLOW/LEVEL
=4

Rotameters, Gas Mass Flowmeters
& Flow Computers

Air Velocity Indicators
Turbine/Paddlewheel Systems

Totalizers & Batch Controllers

H/CONDUCTIVITY

pH Electrodes, Testers & Accessories
Benchtop/Laboratory Meters
Controllers, Calibrators, Simulators & Pumps

Industrial pH & Conductivity Equipment

ATA ACQUISITION

Data Acquisition & Engineering Software
Communications-Based Acquisition Systems
Plug-in Cards for Apple, IBM & Compatibles
Datalogging Systems

Recorders, Printers & Plotters

EATERS
Heating Cable
Cartridge & Strip Heaters
Immersion & Band Heaters
Flexible Heaters
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Laboratory Heaters

ENVIRONMENTAL
MONITORING AND CONTROL

4 Metering & Control Instrumentation
Refractometers

Pumps & Tubing

Air, Soil & Water Monitors

Industrial Water & Wastewater Treatment
pH, Conductivity & Dissolved Oxygen
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Instruments
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