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Performance Series
pH/ORP Sensors

m Patented Axial lon Path® Reference

m Specialized pH Glass Formulations and
ORP Electrodes

m Proprietary Low-Noise, High Temperature
Signal Cable

m Sensors are Compatible with Most Major
Manufacturer’s Analyzers

m Industrial Mounting Options

m Industry Leading Pressure and
Temperature Ratings

m NEW O-ring and Seal Options: Viton®
Extreme™, EPDM & FFKM

Axial lon Path® Reference

» Patented design increases sensor life, accuracy and
reliability

 High resistance to poison: Reduced calibration offset
error

+ Large surface area reference junction eliminates
plugging issues

« Eliminates error due to fluctuating pressure

* No exotic gel or polymer electrolyte which may be
incompatible with the process

Specialized Electrode Glass Formulations & Styles
» High accuracy and lifespan in strong acids and bases
» Coating resistant glass electrode reduces fouling
« Silica resistant option to eliminate bonding to glass
» Ruggedized hemispherical and flat glass options resist
breaking

Proprietary Sensor Signal Cable
* Designed to eliminate measurement fluctuation due to
noise
+ Chemical and UV resistant
» Highest temperature rating (130°C)

Industrial Process Control & Monitoring

A X EAL

Compatibility with Most Major Vendor’s Electronics
* Proven with major vendors of pH analyzers (Rose-
mount, ABB, Foxboro, E&H, Mettler Toledo, GLI/Hach,
Knick)
» Get higher accuracy and longer life in your application
by upgrading the sensor

Industrial Mounting Options
* Mounting fittings for sample line installations
» Submersible cleaners and scrubbers
« Ball Valve “Hot Tap” retraction solutions
 Variety of materials for corrosive applications

Highest Pressure & Temperature Ratings
* In-line sensor installation to 2,500 PSIG (172 BAR)
* Quick Change “Nut Lock” to 300 PSIG (20 BAR)
+ Retractable “Hot Tap” to 300 PSIG (20 BAR)
* Process temperature to 266°F (130°C)
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Performance Series
pH/ORP Sensors

Performance Series

The Barben Analytical Performance Series products are
3 generation combination pH/ORP electrodes target-

ed at harsh, industrial measurement applications. High
pressures, strong chemicals, and elevated temperatures
typically shorten the lifespan of conventional double-junc-
tion pH probes. In these applications the Performance
Series sensor offers extended sensor lifespan, as well as
decreased drift, and longer calibration intervals.

Each sensor is manufactured with our patented Axial lon
Path® reference technology, proprietary Low-Noise & High-
Temp Signal Cable along with proprietary ruggedized, high
temp and coat resistant glass formulations.

A wide selection of sensor body styles and process fittings
in a variety of corrosion resistant materials allow direct
replacement of short-lived OEM pH/ORP sensors. Barben
Performance Series sensors are compatible with all major
manufacturers of pH analyzers and transmitters. Upgrade
your analytical measurement without the hassle and ex-
pense of replacing costly field instruments.

Typical Process Applications

Many industrial processes shorten pH/ORP sensor lifes-
pan. Barben Performance Series sensors excel in applica-
tions that may have the following characteristics:

* H,S (Sulfides)'

* High lon-Strength Solutions
¢ Ammonia

¢ Heavy Metals [Ag, Pb, Hg]?
e Strong Caustics

¢ Strong Acids

¢ High Cyclic Pressures

* High Temperature

¢ Proteins'

e Organics

¢ Mercaptans'

¢ Cyanides’

* lodides’

* Bromines

NOTES
1. Chemicals that react with Ag* (Silver) and restrict traditional reference junction designs
2. Heavy metals which react with Cl (Chloride) and reduce the voltage potential of the sensor.

Standard Sensor Technology

Small electrolyte reservoir

I Less volume
/ Easily consumed

Small Ag/AgCl
Reference Element
Quickly poisoned

Inner Junction

/ Plugging due to Ag* precipitation
\ Double Junction

Only two barriers prevent poisoning
Small surface area

Immobilized Electrolytes
Typically Gel or Polymer
Degrade at high temperature
High junction potentials

Bulb Style Glass Electrode

Figure 1

Barben Performance Series Sensor

Large Ag/AgCl Reference
Element
Less vulnerable to chemical attack

Large electrolyte reservoir
Deep in probe away from process

2x to 6x total electrolyte volume

Multiple Filtering Junctions
Slows chemical ingress

Large Reference Junction
More surface area harder to plug

Industrial pH Electrode
Hemispherical for high pressure
Coating resistant options

Flat Glass and ORP options
Responsive at high/low pH

Multiple Tip Options
Protective notches for abrasion
Flush option for coating

Recessed for extreme particulates

Figure 2
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Performance Series
pH/ORP Sensors

Industry Leading Reference Technology
Axial lon Path®

In 90% of industrial applications the reference cell is the
cause of sensor failure. The typical industry standard
“double junction” pH sensor (fig. 1) uses reference tech-
nology designed to minimize mixing of internal electrolyte
and process liquid. This simplistic design is achieved by
dividing the reference cell into two chambers, each pro-
tected with a porous junction. Once process liquid pene-
trates each junction, poisoning of the sensor may occur or
the measurement signal may be impeded by plugging of
the porous junction.

The Barben sensor (fig. 2) has a unique, patented refer-
ence cell design which combats these common problems.

Performance Series sensor’s reference technology utiliz-
es multiple innovations within the reference cell to greatly
extend sensor life.

* Multiple annular wood filtering junctions

+ Axial lon Path® Communication Disks

 Large volume of electrolyte

« Large surface area Ag/AgCl reference element
* Teflon junction

Each sensor uses multiple “solid-state” annular wood

filtering junctions. Wood’s natural cellular makeup greatly
slows the ingress of process liquid into the sensor. Each
wood filtering junction chamber is separated by patented
Axial lon Path® communication disks. The communication
disk seals each chamber while providing multiple electro-
lyte paths thus ensuring a reliable measurement signal.

Barben Performance Series sensors contain a much high-
er volume of KClI electrolyte than typically found in double
junction sensors. More electrolyte provides on-going in-
surance against the leaching effects of fluctuating process
pressure and temperature.

An oversized Ag/AgCl reference element is located near
the rear of the sensor. This innovation serves two purpos-
es. Distancing the reference element far from the sensor
tip keeps it away from process chemicals. Over time, if
chemicals such as sulfides were to penetrate within the
sensor, then the large reference element is capable of
withstanding long-term poisoning while maintaining a sta-
ble measurement.

As a final preventative measure, a porous Teflon insert
placed at the tip of the sensor provides a large surface
area to prevent plugging. Teflon also serves as a great
initial barrier to chemical attack. All of these features
combine to make the Performance Series sensors the best
choice for industrial measurement applications.

Multiple Axial lon Paths
Plug free communication
Sealed individual filtering chambers

Annular Filtering Junction
Maintains measurement signal
Wood slows process ingress
Highly resistant to strong chemicals

Teflon Junction Interface
Initial protection against process
Large surface area

Figure 3

Industrial pH sensors typically fail
due to reference cell problems.

All Performance Series pH/ORP
Sensors use patented Axial lon
Path® Reference Technology to
ensure long sensor life.
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Performance Series
pH/ORP Sensors

Low Noise, High Temperature Cable

Since Performance Series sensors are often mounted
directly into the process, all products are manufactured
with proprietary low-noise, high temperature cable. Com-
petitive designs may use low-temperature cable to reduce
signal noise (thus de-rating the sensor). Alternately, when
high temperature cable is improperly specified, triboelec-
tric noise can cause signal error. Barben Analytical has
developed a proprietary cable that can withstand 130°C
(266°F) process temperatures while providing stable pH
measurement.

Specialized Glass Formulations and Configurations

Barben glass pH measurement electrodes are designed
with unique formulations to prevent coating and scal-

ing. Additional coating resistant options further improve
lifespan in strong caustic (NaOH) and silica applications.
These specialty glass formulations are manufactured to
precision impedance ranges to ensure the best balance
between high strength signal, speed of response, structur-
al integrity under high pressure, long life in high tempera-
tures and extreme acid and caustic pH conditions. Unique
billet style ORP electrodes completely eliminate glass from
the process thus further eliminating potential breakage.

Industrial Grade Mounting Options and Accessories

Barben Analytical provides a comprehensive offering of
accessories to ensure convenient, safe and economical
installation into your applications. In-line, submersible and
hot tap (retractable through a isolation ball valve) are all
standard options. In-line sensors with quick change “Nut

Lock” adapters, rated to 300 psig, allow for easy access for

calibration or maintenance in an isolated sample stream.
In-line high pressure housings allow for operations up

to 2,500 psig. Hot-Tap or Ball-valve retraction systems,
rated to 300 psig allow for direct use into process without
the need for sample or bypass lines. We offer hardware
in 316 Stainless, Titanium and Hastelloy C-276, sensor
bodies in Kynar and PEEK and seals in Viton® Extreme™,
EPDM, and FFKM (Kalrez) to meet the specific demands
of your process.

Interconnection with Existing pH and ORP Analyzers

Performance Series sensors are compatible with all major
manufacturer’s pH analyzers with voltage input. Tempera-
ture compensation options for PT100, PT1000, 3kQ (Bal-
co), and 8550Q (Honeywell) ensure full compatibility with
existing analyzers. Now you can upgrade your process
without replacing your field instrument. Wiring diagrams
for many analyzers can be found at BarbenAnalytical.com.

Sensor Selection: Mounting

The first consideration when selecting a pH sensor is how
will it be mounted into the process. Examples of various
process mounting configurations are provided below.

In-line Sensor Mounting: In-line installations are common
on sample streams off the main process. Isolation valves
should be upstream / downstream of sensor for removal.

Hot Tap Sensor Mounting: Hot Tap refers to the ability to
remove the sensor from the process while under pressure.
A ball valve is used to isolate the sensor for removal.

Submersible Sensor Mounting:
Submersible mounting installations

are required when the measurement

is needed directly into a tank, reactor
vessel or open channel. Typically the
sensor must be mounted on a “dip tube”
which is the hardware to submerge the
sensor in the application.
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Performance Series
pH/ORP Sensors

Sensor Selection: Installation
Mounting Orientation

Sensor mounting for optimum performance should be con-
sidered prior to installation. The illustration below shows
examples of vertical and horizontal installations.

Mounting Orientation Examples o

PROCESS LIQUID SHOULD
FLOW UPWARD (IF
DOWNWARD FLOW
THEN BACKPRESSURE
SHOULD BE PRESENTTO

Horizontal Piping (below) AVOID AIR IN PIPELINE)

. e

RN OPTIMUM
b N\ INSTALLATION 5°
ABOVE HORIZONTAL

IF AIR IS PRESENT ,’
AVOID VERTICAL INSTALLATION
(OKAY IF PIPE IS FULL)
VERTICAL PIPELINE
INSTALLATION EXAMPLE
(CONSULT FACTORY
IF SENSOR MOUNTING
BELOW HORIZONTAL
OPTIMUM 1S REQUIRED)
INSTALLATION 5°
ABOVE HORIZONTAL

R
Vertical Piping (above)

HORIZONTAL PIPELINE INSTALLATION EXAMPLE
(CONSULT FACTORY IF SENSOR MOUNTING

BELOW HORIZONTAL IS REQUIRED)

Figure 4

Isolation

pH / ORP sensors require periodic removal for cleaning,
calibration, and eventual sensor replacement. Consid-
eration in the piping design should be given as to how to
isolate the sensor from the process.

Hot tap retractable sensors are popular since they can

be extracted from the flowing process, isolated with a ball

valve, and then removed. [f a non-retractable sensor is in-
stalled then isolation valves need to be installed upstream
and downstream.

Insertion Depth

The depth that pH / ORP sensor protrudes into the pipeline
can greatly affect the measurement. Applications where
the sensor tip is recessed can lead to coating and slow
response. In high particulate applications abrasion of the
electrode can be a concern.

A typical installation goal is to get the sensor tip at least
1/4” (6mm) into the stream. At this depth coating issues
lessen and response improves due to flow velocity. 546,
551 and 547 sensors offer a variety of insertion depths.
Here are some guidelines.

546 In-line Installation Examples HREAD REDUGER 1+ OR LARGER PIPE
SUPPLIED BY OTHERS OR FITTING
SUPPLIED BY OTHERS

SPECIFY INSERTION TO
POSITION TIP OF SENSOR
1/4”INTO LIQUID FLOW

3/4” Pipe Tee Options
316SS | PIN: B4951-0020

3/4" PIPE TEE

O

I

SPECIFY FLUSH

/@

SPECIFY INSERTION
1" WITH PLASTIC TEE
0.5" WITH 316SS TEE

3/4" FLEX CONDUIT
SUPPLIED BY OTHERS

546
SENSOR

3/4" NPT PIPE COUPLING
SUPPLIED BY OTHERS

1/4” INSERTION DEPTH —I |——
Figure 6

547 Hot Tap Sensor Installation
in Horizontal Piping

551 Sample Line Installation
in Flow Cell

551 In-line Installation Examples - Tee & Flow Cell Fittings

1-1/4” OR LARGER TEE

1-1/4" OR LARGER PIPE TEE

REDUCER BUSHING SUPPLIED BY OTHERS

For insertion in 1-1/4" and larger WITH 1" FNPT |.D.
fitings use the following formula  FITTING NUT SUPPLIED BY OTHERS

|H”””H”””HHM ) “
0w —”‘

—‘ DIMENSION "Y" DIMENSION "Y" MEASURE FROM
TOP OF REDUCER BUSHING
INSERTION LENGTH TO INSIDE DIAMETER OF TEE

1" PIPE TEE

INSERTION LENGTH = 1.4" +*Y"

551
SENSOR

1INCHTEE

{ 1.825° (46.4mm) }-

1” Tee Insertion Length Table
1” NPT Tee |Part Number|551 Length
CPVC 100# | B4951-0045 3.0
316 SS 150# | B4951-0036 | 2.625"
Kynar 200# | B4951-0046 3.0°

ouner

PROCESS
SAMPLE

Figure 5 ISOLATION VALVES

316 SS Flow Cells*
1" NPT Tee |Part Number
1/2" FNPT | B4992-1009
1/4” Tubing | B4992-0020

* Flow cells will it up to 100mm

DRAN
PLUG

insertion lengths. Other materials FITTING NUT INCET
available consult factory STANDARD 2.625
NOTE - TYPICAL FLOW CELL * SENSOR
Figure 7 MOUNTING IS VERTICAL 100mm SENSOR
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1-1/4"OR1-1/2"

547 In-line Sizing Example FULL PORT BALL VALVE Valve & Nipple |“B” Dim.| Compression Fitting | “C” Dim.
. . Wrench Tight 3.0
eeriion PIPE NIPPLE 1-1/4SS Valve | 6.5 Hand Tght =
Depth = (A)-(B) -(C) ‘[.:-WN It 142 SS Valve | 74" Wrench Tght 3‘0"
. . Il Hand Tight 45
The |n§ert|honddepth (sfrlmuld eﬁcezd #ny Wrench Tight a0
mountlng ardware (flange, standofr or " " 8
thread-o-let) plus the pipe wall thickness ‘ 114" Kynar Valve | 8.0 Hand Tight 35
by at least 1/4” (6mm) to get the tip of B C— Wrench Tight 30
the sensor info the process. A= SENSOR ASSEMBLY LENGTH 1412’ Kynar Valve | 86" 9 =
Figure 8 (8”-16"-20"- 24" - 30" - 36" - 60") Hand Tight 4.5
Sensor Selection: Electrode Options
o Recommended Recommended Maximum
Code Glass Type Suggested Applications Measurement Range Temp Range Temp Range
R [Industrial High Temp (Hemi) Best choice for hi/low pH & high pressure. Coat 0to 14 pH 15to 100°C 15to 130°C
CR |Industrial High Temp Coat Resist (Hemi) | resistant excels in NaOH. Hemispherical glass. P 59 to 212°F 59 to 266°F
FG |Flat Industrial Glass Best choice for in-line slurries. Consult if rapid 0to 14 pH 20 to 85°C 20 to 130°C
CF |[Flat Industrial Glass Coat Resist pressure changes are present. R 68 to 185°F 68 to 266°F
Flat Platinum (Pt) Billet. Non-glass. Easy 0to 130°C 0to 130°C
PX | Redox (ORP) to clean. 0'to +1500mv 32 to 266°F 32 to 266°F
E General Purpose Light to medium duty pH electrode for low 210 11 pH -10 to 40°C -20 to 50°C
CE |General Purpose Coating Resist temperature applications. Not for high pH. P 14 to 104°F -4 to 122°F
. ~ Antimony (metal) pH electrode for abrasives or -20 to 80°C -20 to 80°C
FA | Antimony (Sb) Non-glass Electrode HF acid or low temperature applications. Sto11pH -4 to 176°F -4 to 176°F
. ; . Resistant to etching by HF and other strong 15 to 100°C 15 to 130°C
FR | Fluoride / HF Acid (Hemi) acids. Hemispherical pH glass. 1to 14 pH 59 to 212°F 59 to 266°F
" : : . Best choice for extreme pH where silica may 15 to 100°C 15 to 130°C
HR | Silica Resistant High Temp (Hemi) coat traditional electrodes. Hemispherical glass. 1to 14 pH 59 to 212°F 59 to 266°F
o . Best choice for slurries and heavy fouling where 15 to 85°C 15to 130°C
FH |Silica Resistant Flat Glass silica may coat traditional glass electrodes. 11014 pH 59 to 185°F 59 to 266°F

|:| = Most common electrodes

Sensor Selection: Additional Options

Temperature Compensation
*« PT100 RTD
* PT1000 RTD
* 3.01K Ohm RTD Balco

* 8550 Ohm (Honeywell / Leeds & Northrup)

Sensor Tip Examples

|:| = Special Application (Consult with factory)

Sensor Body Material
» Kynar PVDF:
+ PEEK:

Red, White, or Blue based on model
Beige

Sensor O-Ring Material
* Viton® Extreme™ ETP-600S

« EPDM

* FFKM (perfluoro-elastomer: i.e. Kalrez)

Sensor Wiring Termination Examples

| Notched Tip
! Flat Glass

Flush Tip
Flat Glass

Notched Tip
Hemispherical

Glass

Flush Tip
Hemispherical
Glass

LOW NOISE COAX

PROTECTIVE VINYL BOOT

Flush Tip
Redox (ORP)

When selecting the sensor tip consider the

process. Notches protect against breakage

from heavy particulates. Flush tips are effec-

tive for soft coatings. For extreme abrasion
a recessed tip can be offered (not shown).

Figure 9

BNC CONNECTOR

i = e fff |

B68 EXTENSIONCABLE  SENSOR with TOP68'

Tinned Leads: This option is
commonly specified when the
sensor is directly wired to the
analyzer

BNC Connector: BNC'’s offer
a low impedance connector to
the coaxial wire carrying the pH
signal. It is often used when
the sensor will connect to an
extension cable.

TOP68: Th

CONNECTOR

sensor.

e industry standard

TOP68 connector provides a
quick disconnect option at the

Figure 10
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