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FermProbe’
pH Electrodes
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cp cilittesreo | ro te essel pre
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Sit le or H ienic pplic tions

Te er roe wit st nds Ste in Ice
S ndc stic lenin Ice ppli
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tro ot
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Te rodle estrditionl
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oersteopti lend o stresponse
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llowin or ettersri |l o ccidents
Howe er tese tic |s slow response
nd le d to nois lIct tin redinsTe
crrent or | istereslto tosndso
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ste or n orten encin incool
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topsstistest ndcn e trsted to wor
oto te o nd eeponworin wile
ret inin its st response
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pH Electrodes

FermProbe® pH Electrode
and Housing System Overview

F-615 pH FermProbe
See page 38 Side Mount

F-607 pH FermProbe
See website

F-600 pH FermProbe
See website

Housings for
standard 25 mm

s %
~ . P id t
\\\\\ s g S~
L ;/ side ports
R g
e Pl See page 50
s e
- <.
e =
P .
./.
%
R
%
R4
%
7 Housings for
Rd .
e B. Braun Biotech 25 mm
pad side ports
S
S T~

e ~ See page 52

Housing for
sanitary flanged

Tl 25 mm side ports
\\"\-,_\_ See page 54
.\_\_j
!
i
i
1 .
r H
i i
I . |
g In-Line Mount i
i
i
Housings
for standard
250 2”or 1'/."” 257

sanitary tees

See page 54

1'/2" Tee
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F-695 FermProbe

with K9 cap Side Mount 7
See page 42 v

k4
7
//
5 Standard 25 mm
S AT See page 56

F-635 FermProbe "“-\\/‘/ TS
with S8 cap

See page 40

Metric Housings
for 25 mm

side ports
B. Braun Biotech
- See page 52
/'// o= e

2 Headplate with
= _ Pg 13.5 threads
i s .,
i o

Top Mount

T
i
i
i
i
i
]
i
i
i
i
i
| | |
380 380 f 381 382 383
Short Extended
Metric Metric
Housings for 3/4" Housings for
DIN Ports 19 mm Ports
See website See website
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How to Select a FermProbe® pH Electrode

STYLE 1 (see page 38)

FermProbe® pH Electrodes with T-Pull® Cap

pHelectrode wit T licp

The T-Pull cap eases installation and removal of the electrode from the
housing and greatly reduces fatigue of the extension cable. The elec-
trode can be removed from the housing without rotating the elec-
trode and twisting the cable, further reducing cable fatigue.

Model 330
Housing

Features:

* Rugged T-Pull cap eases electrode removal. No tools required.

+ T-Pull design greatly reduces cable fatigue.

+ Electrode retainer nut is part of handle. Cannot be lost or misplaced.
+ Standard S8 detachable cable connection Model F-615 pH FermProbe
+ Available in both disconnect cap and integral cabled versions.

STYLE 2 (see page 40)

FermProbe® pH Electrodes with Standard
S8 Metric Cap

pH electrode wit S etric ¢ p

Model 335

This FermProbe style features a standard S8 detachable cable connec-
Metric Housing

tion on a metric threaded polymer cap that allows the electrode to be
used with European style electrode housings. The design requires the
rotation of the electrode during installation. It is compatible with Euro-
designed housings requiring a metric Pg13.5 threaded electrode cap.

Features:
+ Standard S8 detachable cable connection

+ Polymer disconnect cap with metric Pg13.5 threads.
+ Compatible with European designed bioprocess housings.

Model F-635 pH FermProbe

STYLE 3 (see page 42)
FermProbe® pH Electrodes with K9 Metric Cap

pH electrode wit  etriccp

This FermProbe style features a K9 detachable cable connection on a
metric threaded polymer cap that allows the electrode to be used with
European style electrode housings. The design requires the rotation of
the electrode during installation. It is compatible with Euro-designed
housings requiring a metric Pg13.5 threaded electrode cap.

Model 335
Metric Housing

Features:

+ K9 detachable cable connection
* Polymer disconnect cap with metric Pg13.5 threads.
+ Compatible with European designed bioprocess housings. Model F-695 pH FermProbe

Broadley Technologies (U.S. & Canada) Toll-Free: 877-246-7900 E-mail: sales@biotechcatalog.com



Electrodes pH Electrodes pH Electrodes pH Electrodes pH Elect

How to Match Electrodes to Housings

Housings and FermProbe® pH electrodes are offered in a variety

of lengths. This enables fermentation operators to select the For a Perfect Match Every Time:
optimum insertion length for the application at hand. The
housing ordering information box lists the suitable electrode (1) Choose a housing for the vessel and application.

models and lengths for each particular housing style.
(2) Note the class of the housing (i.e., A, B, C) in the ordering

There is another way to match electrodes to housings. Each information box.

housing length is given a letter classification, i.e., “A", “B",“C".

Each electrode length is given a similar letter classification. (3) Choose a style and model of electrode (see opposite page).
Any Class “A" pH electrode will fit into any Class “A” housing

listed in this catalog. Similarly, any Class "B electrode will fit (4) Find the class of electrode that matches the class of the
into any Class“B"housing. By matching the classifications, the chosen housing.

electrode and housing will match.

. . . . . EE EXAMPLE BELOW
The class information is found in the ordering information box s BELO

for any electrode or housing in this catalog. If the class letters
are the same for an electrode and a housing then the two can
be used together. See the illustrated example below:

ClassA Class A . Perfect Match
Housing Electrode )

orderin in or tion - -
Housing Class Vessel Insertion Used With These Use With This Housing Housing
Model Length pH Electrode Models Electrode Length Part Number Price
Housings Without Protfctive Bulb Guards
320 ® 38 mm 1.5" F-615,F-607, F-6@0 130 mm 320-61-H070
320 66 mm 26" F-615, F-607, F-gD0 160 mm 320-61-H100
320 © 114 mm 4.5" F-615, F-607, F-$00 210 mm 320-61-H150
Housings With Protkctive Bulb Guards
330 53 mm 21" 130 mm 330-61-H070
330 81 mm 3.2" 160 mm 330-61-H100
330 © 127 mm 330-61-H150 )

Electrode Use With These Electrode Electrode Electrode
Model Housing Models Length Part Number Price
Model F-615 pH.EErmProbe with T-Pull Handle & Disconnect Cap
F-615 320,330,326, 336,350,357,370 130 mm F-615-B130-DH
F-615 320,330 160 mm F-615-B160-DH
F-615 © 320,330 210 mm F-615-B210-DH

Broadley Technologies (U.S. & Canada) Toll-Free: 877-246-7900 E-mail: sales@biotechcatalog.com



)des pH Electrodes pH Electrodes pH Electrodes pH Electrodes p

What's the difference between the 3 cap styles?

T-Pull® Cap

i The T-Pull handle eases installation and removal of the electrode from
the housing and greatly reduces fatigue of the extension cable.The
electrode can be removed from the housing without rotating the
electrode and twisting the cable. Also, the retainer nut is part of
the handle and cannot be lost or misplaced. This FermProbe”

style has a standard S8 detachable cable connection on

a metric threaded polymer cap that allows it to be

used with European style electrode housings.

Standard S8 Metric Cap

This FermProbe” style features a standard S8 detachable cable connec-
tion on a metric threaded polymer cap that allows the electrode to
be used with European style electrode housings. The standard
metric cap is a newer autoclavable design that protects the
connector pin from breakage. The design requires the
rotation of the electrode during installation. It is

compatible with Euro-designed housings requiring

a metric Pg13.5 threaded electrode cap.

K9 Metric Cap

[ T -, The original K9 autoclavable cap design is still used in many exist-
F ing bioprocess systems. This FermProbe’ style features a K9

detachable cable connection on a metric threaded polymer
cap that allows the electrode to be used with European
style electrode housings. The design requires the rota-

tion of the electrode during installation. It is com-

patible with Euro-designed housings requiring

a metric Pg13.5 threaded electrode cap.

Broadley Technologies (U.S. & Canada) Toll-Free: 877-246-7900 E-mail: sales@biotechcatalog.com




) T-Pull
F-615 pH FermProbe Cap Style

For electrode
see page 38

>

For cable
y see page 98

Y Standard S8 Metric
F-635 pH FermProbe ca p Style

For electrode

' see page 40
For cable

/ see page 98

) K9 Metric
F-695 pH FermProbe Cap Style

For electrode
see page 42

For cable
J see page 100

>
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T-Pull pH FermProbe — Style 1

TeT Il stle er roe pH electrodes re desi ned to

e sed in ioprocess pplic tions were S proce
dres re sed ilt to wit st nd repe ted ste sterili
tion ccles te erroe icl stilies ter ste
eposreto e c onlinein | tetieo oterelec
trodes Tis r ed low i ped nce process pH electrode
contin es to proide st nd precise pH e sre ents
een ter rs se nd prolon ed ste e posre

Te er roe desinspeciiest tte pH electrode e
secred to te osin ree spinnin tre ded

retiner nt Tis llows te electrode to e instlled or
reoed ro te osin witot twistin or discon
nectin t e electrode ¢ le

Model

F-615
pH er roe 130 mm
wit T llcp length

FermProbe pH Electrodes
with T-Pull Cap

TeT licpesesinstllition ndreo | o te electrode
ro te osin nd retl redces ti eo te e tension

c le Teelectrode cnesil ereoed ro te osin
wito t rottin te electrode or twistin te c le rter
redcin c le tie

FermProbe pH electrodes
are available in various
lengths to accommodate
particular applications
and housings.

FermProbe pH Electrode Specifications:

pHrne
Ste sterili leto

psi i pressre
o le nction | re erence s ste
Electrode sec res to o sin wit tre ded
retinernt
S disconnect connectorinT llicp

Features:

edT lilcpdesinesesreo | o electrode
ro osin o toolsre ired

retl redcesc le tie

Electrode retinerntisprto te ndle nnot e
lost or ispl ced

il le wit interlc le
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25 mm Side Port
Housings

F-615 ~_ 4
pH FermProbe . &

Housings for
standard 25 mm

side ports
See page 50

Housings for
B. Braun Biotech
25 mm side ports

See page 52

Housing for
sanitary flanged

25 mm side ports
See page 54

How to Order an Electrode

oose Electrode odel

t e electrode needs to it neistin ¢ le cec tec le con tion on selection o osins see p es Te osin
nector nd note its color tec le connectoris Ic nd s n orderin inor tion o Iso lists t e correct electrode lent to
S connector sete or erroe tec lecon order o enot Ired cosente osin ple se re iew
nector is red or orne nd s connector se te tereco end tions ne t to e c electrode odel elow
erroe
onir le ent nd onnector
oose Electrode ent odel pH electrodes re ire n $ disconnect ¢ le nd

o e Ired cosen osin select n electrode lent

orderin in or tion
Electrode Use With These Electrode
Model Class Housing Models Length

Model F-615 pH FermProbe with T-Pull Cap & S8 Disconnect Connector

F-615 @ 320,330,326, 336,350,357, 370 130 mm
F-615 320,330 160 mm
F-615 © 320,330 210 mm

connector sse | Seep es

wit tes e Iss desintion ste osin or ore inor

\.

Electrode
Part Number

F-615-B130-DH
F-615-B160-DH
F-615-B210-DH

Electrode
Price

\

Broadley Technologies (U.S. & Canada) Toll-Free: 877-246-7900
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pH FermProbe with S8 Metric Cap — Style 2

Tis er roe pH electrode s te stndrd
rodle es S connector dditionll it e
tres etric treded pol ercp wic llows it
to e sed wit E rope n st le electrode osins

Il er ro e pH electrodes re desined to e sed in
ioprocess pplic tions were S proced res re
sed ilt to witstnd repe ted ste sterili tion
ccles te erroe icl stilies ter ste
eposreto e ¢ onlinein | tetieo oter
electrodes Tis r ed low ipednce process pH
electrode contines to proide st nd precise pH
esreents een ter rs se nd proloned

ste eposre

Model

F-635

pH er roe ¥ 120 mm
wit S cp  length

FermProbe pH Electrodes
with S8 Metric Cap

Tis erroe stle etres stndrd S detc le

¢ le connector on etric tre ded pol ercp

wic llows it to e sed wit Erope n st le electrode
osins tocl le s well s ste sterili le tis
stleo pH er roeis te irst c oice or se wit s Il
tocl le enc top essels

FermProbe pH Electrode Specifications:

pHrne
Ste sterili
psi i pressre
o le nction | re erence s ste
Electrode sec res to o sin wit t re ded
retinernt
S disconnect connector in etric
trededcp

le to

Features:
e trictreded c pis cop tile wit nerl Il

E rope n desi ned ioprocess electrode o sins

Ste sterili le nd tocl

irst ¢ oice or se wit s Il tocl

il lein riet o lents ordi erent insertion
lent re ire ents nd pplic tions

le
le essels

Broadley Technologies (U.S. & Canada) Toll-Free:
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25 mm Side Port
Housings

How to Order an Electrode

oose Electrode odel
t e electrode needs to it neistin c le cec te c le con
nector nd note its color te c le connectoris Ic nd s n
S connector sete or erroe tec leconnec
torisredororne nd s connector sete erroe

oose Electrode ent

o e Ired cosen osin select n electrode lent

orderin in or tion

Use With These
Housing Models

Electrode
Model Class

Model F-635 pH FermProbe with Standard S8 Metric Cap

F-635 (b) 325,335

F-635 ® 325,335

F-635 @ 380,381,382,383

F-635 i7) 380,381,382,383

F-635 ® Extended lengths for use with:
F-635 X compression fittings, short guide

tube versions of Models 380 and 382
or thread directly into
vessel’s headplates

Broadley Technologies (U.S. & Canada) Toll-Free: 877-246-7900

wit tes e Issdesintion ste osin or ore inor

tion on selectiono osins seep es
inor tion

Te osin orderin
o lIso lists t e correct electrode lent to order o

enot Ired cosente osin plesereiewtereco en
d tions ne t to e ¢ electrode odel elow

odel

le ent nd onnector

pH electrodes re ire n S disconnect ¢ le nd con

nector sse | Seep es nd

Electrode
Length

120 mm
200 mm
225 mm
325 mm
420 mm
480 mm

Electrode Electrode
Part Number Price

F-635-B120-DH
F-635-B200-DH
F-635-B225-DH
F-635-B325-DH
F-635-B420-DH
F-635-B480-DH

E-mail: sales@biotechcatalog.com
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pH FermProbe with K9 Metric Cap — Style 3

Te er roe pH electrode is il le wit te
etriccpstle Tis connectorcpepndste
rodle eso erin to e it copletel co
ptile wit n eistin sste re rdless o te
instlled ¢ le t pe

Il er ro e pH electrodes re desi ned to e sed

in ioprocess pplic tionswere S proced res
re sed ilt to wit st nd repe ted ste sterili

tion ccles te erroe icl stilies ter

ste eposreto e c onlinein | tetieo

oter electrodes Tis r ed low iped nce
process pH electrode contin es to proide st nd
precise pH esreentseen ter rs se nd
prolon ed ste e posre

FermProbe pH Electrode Specifications:
pHrne
Ste sterili leto
it L psi i pressre
F-695 .
; 0 le nction | re erence s ste
pHerroe 120 mm : .
wit cp length Electrode sec res to o sin wit tre ded
retinernt
disconnect connector in etric
trededc
w p
FermProbe pH Electrodes Features:
with K9 Metric Cap etric treded cp is coptile wit nerl |l
E rope n desi ned ioprocess electrode o sins
Tiserroestle etres detc lec le connector Ste sterili le nd tocl le
on etric treded pol ercpt t llowsitto e irst ¢ oice or sewit s Il tocl le essels

sed wit E rope n st le electrode osins tocl le s
well sste sterili le tisstleo pH er roeiste irst
coice or se wit s Il tocl le enctop essels

il lein riet o lents or di erent insertion
lent re ire ents nd pplic tions
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25 mm Side Port

Housings

F-695
pH FermProbe
with K9 metric cap

How to Order an Electrode

oose Electrode odel
t e electrode needs to it neistin c le cec te c le con
nector nd note its color te c le connectoris Ic nd s n
S connector sete or erroe tec leconnec
torisredororne nd s connector sete erroe

oose Electrode ent
o e lred cosen osin select nelectrode lent wit

orderin in or tion
~ ~

Electrode Use With These Electrode Electrode Electrode

Model Class Housing Models Length Part Number Price
Model F-695 pH FermProbe with K9 Metric Cap

F-695 ) 325,335 120 mm F-695-B120-DK

F-695 ® 325,335 200 mm F-695-B200-DK

F-695 (©) 380,381,382,383 225 mm F-695-B225-DK

F-695 @ 380,381,382,383 325 mm F-695-B325-DK

F-695 X Extended lengths for use with: 420 mm F-695-B420-DK

F-695 X compression fittings, short guide 480 mm L F-695-B480-DK )

tube versions of models 380 and 382
or thread directly into
vessel's headplates

Metric
housings for
standard 25 mm
side ports

See page 56

Metric

housings for

B. Braun Biotech
25 mm side ports
See page 52

tes e Issdesintion ste osin or oreinor tion on

selection 0 osins see p es Te osin orderin in or
tion o Isolistste correctelectrodelent toorder o e

not Ired cosen te osin plese reiew te reco end

tions ne t to e ¢ electrode odel elow

onir le ent nd onnector
odel pH electrodes re ire disconnect ¢ le nd connector
sse lies See te ¢ le sse lies or pH electrodes wit te
cponpes nd
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How to Choose a Housing Style:
Indentifying the Vessel Port Style

The electrode housing is designed to hold and protect the  groups of housings to fit each port type. The size and make
pH electrode while inserting it into the bioprocess vessel.  of the port must first be identified in order to narrow the
There are various types of side entry ports and different  selection process.

The three most common types of entry ports found on
pilot and production scale vessels are as follows:

STANDARD 25 mm SIDE PORT

Found on nearly all vessels other than those manufac-
tured by B.Braun Biotech.The port bore is 25 mmi.d.and
the housing o-ring seals to the inside of the port. The
housing is then secured to the port by a threaded
retainer ring. The port is installed at a 15° angle for bet-
ter electrode performance. See the cutaway drawing to
the right for typical installation dimensions.

B.BRAUN BIOTECH 25 mm SAFETY SIDE PORT

Found exclusively on vessels manufactured by B. Braun
Biotech.This style of port is longer than the standard port
and needs a special housing to fit correctly.(Note:The port
opening on newer tanks is 30 mm i.d. and the port nar-
rows down to 25 mm i.d. at the critical point where the
housing o-ring seals to the inside wall of the port.) Again,
the port isinstalled at a 15° angle for better electrode per-
formance. See the cutaway drawing to the right for typical
installation dimensions.

SANITARY FLANGED 25 mm SIDE PORTS

This hybrid port uses the familiar 1.5" sanitary flange and
clamp to secure the housing into a 25 mm i.d. port. The
electrode housing o-ring still seals to the inside of the
port. The sanitary flange seal is a backup seal in case of
housing o-ring failure. The port is installed at a 15° angle
for better electrode performance. See the cutaway draw-
ing to the right for typical installation dimensions.

Broadley Technologies (U.S. & Canada) Toll-Free: 877-246-7900 E-mail: sales@biotechcatalog.com



Dual pH electrode and
D.0. sensor side ports on
a B.Braun Biotech 400
liter bioreactor.

pH electrodes and housings Cutaway of vessel wall with housing
available for this port. and electrode installed.

T-Pull® style
=3 FermProbe®
= Model 3.
. S A

Model 320

T-Pull® style
FermProbe®

Model 33

Model 326

T-Pull® style
FermProbe®

Model 370
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How to Choose a Housing Style:
Additional Sanitary Installations

In addition to the standard types of entry ports found on  tees and NovAseptic's sanitary side ports. Both entry ports
the previous pages, there are other options for sanitary  require a unique housing with a narrow front end.
ports. These electrode housings are designed to hold and  Specifically housing models 357 and 367.

protect the pH electrode while insertion into sanitary pipe

NOVASEPTIC SANITARY SIDE PORT

Sometimes found on vessels in biotech facilities, this style
of port is flush to the vessel wall to minimize crevices.The
unique design of the port offers increased drainage
around the port and more effective Clean-In-Place (CIP).
The NA-connect® port from NovAseptic is compatible with
a special sanitary housing, which is secured to the port by
a clamp. The port is installed at a 15° angle to allow for
proper electrode performance. See the cutaway drawing
to the right for typical installation dimensions.

>

SANITARY PIPE TEE

In-line measurements in a sanitary pipe tee require sani-
tary flange housings. Since the sanitary gasket is the pri-
mary seal, no o-ring is required on the outer portion of
the housing.

odel erroe
pH electrode odel
Ho sin inst lled in
snitr pipe tee

Commonly used in both the food and pharmaceutical
industries, the Model 357 and 367 housings are suitable
for sanitary pipe systems with CIP requirements. These
housings are most often found in downstream processes
such as purification.

2.75" 70 mm
to center of tee

The housings are secured into a sanitary pipe tee with a
standard flange clamp sealed with a flange gasket. The
pH electrode is then inserted into the housing for on-line
measurements. When using a standard sanitary tee, the
sensor is positioned such that the tip of the sensor is in
the middle of the process flow.

Broadley Technologies (U.S. & Canada) Toll-Free: 877-246-7900 E-mail: sales@biotechcatalog.com
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tw o esselwll wit
osin nd pH electrode
inst lled

T-Pull® style
- FermProbe®
=

i,

~.

_ Model 367

\%%§§§g§

odel erroe
pH electrode odel
Ho sin inst lled in
snitr pipe tee

odel roe
sensor inst lled in
snitr pipe tee

.
||
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Three Common pH Configurations

(1) F-615/330 Assembly with Guarded Bulb

This is our most popular combination of pH FermProbe and electrode i :
esse

housing for pilot and production scale vessels.The electrode of choice Cutaway

is the F-615-B130-DH with the rugged T-Pull® handle. The electrode is
secured to the housing with a hex nut that can be tightened without
twisting the electrode or the cable.The housing is the Model 330-61-
HO070 with a bulb guard to protect the glass electrode bulb from acci-
dental impact as the housing and electrode are inserted into a 25 mm
side port of a tank or vessel. This electrode and housing combination
has long been the first choice of engineers needing rugged sensor
equipment suited for the industrial environment.

(2) F-615/330 Assembly with Solution Ground Connection
All Broadley-James electrode housings have a built-in slot for a solu-
tion ground pin connection. The solution ground lead can be built
into the cable assembly for quick and easy connection between the
transmitter and the housing. No connection to the tank is necessary.
See the pH cable assembly pages to select a cable with a solution
ground lead.

(3) F-607 pH Electrode with Integral Cable

The Model F-607 pH FermProbe with integral cable is sometimes
found in dairy applications. In areas of constant wash down, a cable
that disconnects from the electrode may be prone to moisture con-
tamination and failure.This can be a problem if the electrode/housing
assembly is located near the very bottom of a tank or vessel. In such
cases, the operators may prefer the F-607 pH electrode. The cable
then routes from the electrode/housing assembly to a panel or J-box
located in a drier area, away from the bottom of the tank. The same
hex nut design described in (1) above allows for easy removal of the

electrode from the housing without twisting the cable. See website
for more details.
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Two Most Frequently asked Questions

1. Do I want a Guarded or Unguarded Housing?
The electrode/housing assembly can accidentally “bump”
into the 25 mm port when being installed. If the pH sens-
ing glass bulb of the electrode is not protected by a hous-
ing bulb guard, the electrode can easily be shattered. A
guarded housing design is often the engineer’s first choice
when choosing an electrode housing.

However, sometimes the media is so viscous that it will clog
the housing guard and effectively smother the pH sensing
glass bulb. In this case, an unguarded housing must be
used to ensure that the pH sensing glass bulb is always in
contact with fresh media.

2. When do | Choose a Longer Housing Length?
Sometimes the tank wall can become coated with a thick
layer of viscous material that does not mix well with the
rest of the media. If the pH sensing bulb of the electrode is
located just a couple of inches inside the tank wall, the bulb
might be smothered by this viscous layer. Subsequent pH
readings may not be representative of the bulk of the
media circulating in the rest of the tank. In the illustration
at the right, the pH electrode’s bulb is trapped in this slow
moving viscous layer near the tank wall. The electrode is
only measuring the pH of this layer.

A solution to the problem described above is to choose an
electrode and a matching housing that extends further into
the tank.This will position the pH sensing bulb away from the
tank wall and place it closer to the circulating media further
inside the tank. The subsequent pH measurements will be
much more representative of the circulating media. In the
illustration to the right, the electrode and the housing pro-
trude past the viscous zone and into the area of well stirred
and circulated media within the production tank.

The F-615/326
assembly with
unguarded housing.
Recommended for
viscous media to
ensure that the pH
sensing bulb of

the electrode is
always in contact
with fresh media.

The F-615/336
assembly with
guarded housing to
protect the pH glass
bulb of the electrode
during installation.

Bulb of electrode is trapped in thick viscous layer near the wall of the tank.

A longer electrode and housing extend further into the tank. The sensing bulb of

the pH electrode is past the viscous zone.
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Housings for Standard 25 mm Side Ports

The 320 and 330 style electrode housings are designed to be
used with the Model F-615 style FermProbe® pH electrode.
These housings fit nearly all standard 25 mm side ports found
in production and pilot plant vessels and are available in a vari-
ety of different lengths to suit your application.

This design requires that the pH electrode be secured to the
housing by a free-spinning threaded retainer nut.This allows
the electrode to be installed into or removed from the hous-
ing without twisting or disconnecting the electrode cable.
This feature is very helpful when calibrating the pH electrode
tank side in a production environment.

These housings are also designed to be used with Model
F-607 and F-600 style FermProbe pH electrodes found on
our website.

Built-in, free-spinning,
threaded retainer nut

This housing works
with the T-Pull®
FermProbe®
(ordered separately)

Secured 25 mm

port retainer ring Bulb guard
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Specifications: Additional Features Include:

+ 316L stainless steel construction.

+ Serialized for traceability to mill steel specifications.

+ RA32 finish with electropolish on all wetted parts.

+ FDA compliant silicone o-rings. (EPDM available upon request.)

+ Permanently secured port retainer ring for additional operator safety.

+ Guarded versions for rugged handling while protecting the pH glass bulb
in a production environment.

+ Unguarded versions for viscous media.

+ Available in a variety of lengths for different insertion length requirements.

+ Custom designs and modifications promptly quoted.

Broadley Technologies (U.S. & Canada) Toll-Free: 877-246-7900
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Model 320 Insertion Lengths

How to Order a Housing

Model 330 Insertion Lengths

Confirm that the vessel has a standard 25 mm side port. Cutaway views
and dimensions are shown on pages 44 and 45.

Determine whether the application will permit the use of a bulb guard
on the housing. The bulb guard design is highly recommended for all
types of applications except where the media is highly viscous. Highly vis-
cous media is prone to clog the guard area of the housing which can cause
erroneous measurements.

orderin in or tion

Determine how far the housing and electrode should extend for best
performance (see illustration above). For most process media the minimum
length is optimum. However, if the media is viscous and tends to thickly coat
the inner vessel wall, then a longer length that protrudes farther into the ves-
sel may provide better pH electrode performance.

Choose a pH electrode from among those listed on page 38. These
rugged process pH electrodes secure to the housing with a free-spinning
threaded retainer nut.The pH electrodes must be ordered separately.

Housing Class Typical Vessel Used With Used With f Housing Housing
Model Insertion Length pH Electrode Models Electrode Length Part Number Price
Unguarded Housings
320 ® 38 mm 1.5" F-615 130 mm 320-61-H070
320 66 mm 2.6" F-615 160 mm 320-61-H100
320 © 114 mm 4.5" F-615 210 mm 320-61-H150
Housings With Protective Bulb Guards
330 ® 53 mm 21" F-615 130 mm 330-61-H070
330 81 mm 3.2" F-615 160 mm 330-61-H100
330 © 127 mm 5.0" F-615 210 mm L 330-61-H150

Broadley Technologies (U.S. & Canada) Toll-Free: 877-246-7900
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Housings for B. Braun Biotech
25 mm Safety Side Ports

There are two FermProbe® electrode housing designs, standard and metric,
for B. Braun Biotech 25 mm side ports. These housings incorporate the lat-
est B. Braun Biotech design requirements and are compatible with both
the new 25 mm safety ports and the older 25 mm port designs.

When these housings are used with the new B. Braun Biotech safety port,
the port will release internal steam pressure in the vessel before the hous-
ing is completely disengaged from the port.

The standard FermProbe pH electrode is secured to the Models 326 and
336 style housings by a free-spinning threaded retainer nut.This allows the
electrode to be installed and removed from the housing without twisting
or disconnecting the electrode cable.This feature is very helpful when cal-
ibrating the pH electrode tank side in a production environment.

The metric FermProbe pH electrodes thread directly into the Models 346
and 356 style housings, eliminating the need for the threaded retainer nut.
In order to prevent twisting the cable, the metric FermProbes have a
detachable cable.

Guarded and unguarded versions are available. Using a guarded housing is
highly recommended for pH electrodes to provide maximum protection
against damage to the sensing bulb. However, highly viscous media is
prone to clog the guard.

The model 326 and 336 housings are also designed to be used with Model
F-607 and F-600 style FermProbe pH electrodes found on our website.

0 S HETS

Storage of pH Electrodes

The first choice for storing FermProbe® electrodes is 2M KCl. If
this is not available, buffer solution can be used, preferably pH 4
buffer. Deionized (DI) water should never be used to store pH
electrodes.If an electrode has been stored in Dl water the resist-
ance of the junction will change, causing instability and noise in
the reading. Soaking the electrode in 2M KCI overnight, prior to
use, will usually reverse most of this effect.

4 R

Housings for Standard FermProbes

l—

CLASS

Housings for Metric FermProbes
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Specifications: Additional Features Include:

* 316L stainless steel construction.

+ Serialized for traceability to mill steel specifications.

+ RA32 finish with electropolish on all wetted parts.

+ FDA compliant external EPDM o-rings.

+ Permanently secured port retainer ring for additional operator safety.

+ Guarded versions for rugged handling while protecting the pH glass bulb.
in a production environment.
+ Unguarded versions for viscous media.

+ Custom designs and custom modifications promptly quoted.

Broadley Technologies (U.S. & Canada) Toll-Free: 877-246-7900
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F-615 FermProbe

F-695 T~
FermProbe

F-635
FermProbe

How to Order a Housing

25 mm Side Port
Housings

Housings for

B. Braun Biotech
25 mm side ports

Confirm that the vessel has a B. Braun Biotech 25 mm side port. Cutaway  is prone to clog the guard area of the housing. See bulb guard area in
views and dimensions are shown on pages 44 and 45. pictures on opposite page.

Determine whether the application will permit the use of a bulb guard on Choose the correct steam sterilizable FermProbe pH electrode.

the housing. The bulb guard design is highly recommended for all types of  +See pages 38 and 39 for T-Pull FermProbes.
process applications except when media is highly viscous. Highly viscous media  * See pages 40-43 for Metric FermProbes.

orderin in or tion

Housing Class Vessel Insertion Used With

Model Length pH Electrode Models
Unguarded Housing

326 ® 25 mm 1" F-615
Housing With Protective Bulb Guard

336 ® 40 mm 1.6" F-615
Unguarded Housing

346 ® 25 mm 1" F-635, F-695
Housing With Protective Bulb Guard

356 ) 40 mm 1.6" F-635, F-695

Used With
Electrode Length

130 mm

130 mm

120 mm

120 mm

Housing
Part Number

326-62-H085

336-62-H085

346-62-H085

356-62-H085

Housing
Price

Broadley Technologies (U.S. & Canada) Toll-Free: 877-246-7900
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Housings with Sanitary Flanges

4 Yy é N
Housing for Sanitary Flanged Housings for Sanitary Tees and Novasaptic Side Ports
25 mm Side Ports
i (&
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Housings for Vessels with
Sanitary Flanged 25 mm
Side Ports

The Model 370 housing is designed to fit into
vessels with sanitary flanged 25 mm side ports.
Vessels with these ports are sometimes found in
food and pharmaceutical processes that utilize
CIP.This housing has two seals to secure it into
the vessel. In addition to the gasket seal at the
flange, it has a 25 mm o-ring that seals it in the
port near the point where the housing enters
the vessel. This forward seal minimizes any
crevice space when the housing is installed.

Flanged Housings for
Sanitary Pipe Systems

Commonly used in both the food and phar-
maceutical industries, the 350 series and 360
series housings are suitable for sanitary pipe
systems with CIP requirements. These hous-
ings are most often found in downstream
processes such as purification.

These housings are secured into a sanitary
pipe tee with a standard flange clamp sealed
with a flange gasket.The pH electrode is then
inserted into the housing for on-line meas-

urements. When using a standard sanitary
tee, the sensor will be positioned such that
the tip of the sensor is in the middle of the
process flow. T-Pull® FermProbes® are com-
patible with these housings.

These housing are also compatible with
Novaseptic side ports.

orderin in or tion .
Housing Class Typical Used With Used With Housing Housing
Model Insertion Length pH Electrode Model Electrode Length Part Number Price

Model 370 for Vessel with Flanged 25 mm Side Port, Guarded

370 ® 70 mm 2.8" F-615 130 mm 370-61-H070
Model 357 for 1.5" Sanitary Tee Fitting, Unguarded

357 ® 75 mm 3.0" F-615 130 mm 357-61-H075
Model 367 for 1.5" Sanitary Tee Fitting, Guarded

367 ® 90 mm 3.6" F-615 130 mm 367-61-H075
Model 350 for 2" Sanitary Tee Fitting, Unguarded (not shown)

350 ®@ 100 mm 3.9" F-615 130 mm 350-61-H090
Model 360 for 2" Sanitary Tee Fitting, Guarded (not shown)

360 ® 115 mm 4.5" F-615 130 mm _ 360-61-H090

Broadley Technologies (U.S. & Canada) Toll-Free: 877-246-7900

E-mail: sales@biotechcatalog.com
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T-Pull® FermProbe®

~o Model 370

‘3

Y

Sensor must be at least
15° above horizontal.

tisreco endedto T se
odel in oriontlport pH
electrodessold e t nle

ini wit te | pointin
Exploded (:n:un:l"rd see oeI I
and

Inserted Views

Cutaway of
vessel wall with
housing and
pH electrode
installed.

Model 367
Guarded
Housing
Installed in a
1'/:" Tee
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Metric Housings for Standard 25 mm Side Ports

r
Model 325
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These housings are designed to be used with models F-635 and F-695
Metric FermProbe® electrodes and models D140 and D145 12 mm
OxyProbe® sensors. They are also compatible with any sensor that has
Pg13.5 threads.These housings fit nearly all standard 25 mm ports found
on production and pilot plant vessels. Different housing lengths are
available to accommodate various application or vessel requirements.

The pH electrode or D.O.sensor threads directly into this metric housing, elim-
inating the need for a threaded retainer nut.In order to prevent twisting the
cable, the metric FermProbes have a detachable cable.

Guarded and unguarded versions are also available. Using a guarded
housing is highly recommended for pH electrodes to provide maximum
protection against damage to the sensing bulb. However, highly viscous
media is prone to clog the guard.

Specifications:

+ 316L stainless steel construction.

+ Serialized for traceability to mill steel specifications.
+ RA32 finish with electropolish on all wetted parts.

+ FDA compliant silicone o-rings.

+ Permanently secured retainer ring for additional safety.

Additional Features:

+ Guarded version for rugged handling while protecting
the pH glass bulb in a production environment.

+ Unguarded version for viscous media.

+ Available in two lengths for different requirements.

+ Custom designs and modifications promptly quoted.

electrode wit S etric
cp nddetc lec le

Model 335
Metric Housing
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F-695
pH FermProbe®
with K9 Metric Cap

F-635 N -7 o

pH FermProbe® S0 ~o

with S8 Metric Cap

How to select the correct housing

! Top Mount
.4 Housings
-~ 1 See website

Side Mount
Housings

Housings for standard
25 mm side ports

(1) Confirm that the opening is a standard 25 mm side port. Cutaway
views and dimensions are shown on pages 44 and 45.

(2) Determine whether the application will permit the use of a bulb
guard on the housing. The bulb guard is highly recommended for
all applications except when the media is very viscous. Highly viscous
media is prone to clog the guard.

(3) Determine how far the housing and pH electrode or D.O. sensor

should extend into the vessel.

(4) Confirm the electrode or sensor is a metric FermProbe®,
12 mm OxyProbe®, or European sensor with Pg13.5 threads.
* See pages 40-43 for more information on metric
FermProbe electrodes and electrode selection.
* See page 70 for more information on 12 mm
OxyProbe sensors and sensor selection.

orderin in or tion .
Housing Class Typical Vessel Used With pH Electrode Used With Sensor/ Housing Housing
Model Insertion Length and D.O. Sensor Models  Electrode Length Part Number Price
Unguarded Housing
325 ) 38 mm 1.5" F-695,F-635,D140,D145 120 mm 325-61-H070
325 @ 114 mm 45" F-695,F-635,D140,D145 200 mm 325-61-H150
Housing with Protective Bulb Guard
335 1) 53 mm 2.1" F-695, F-635 120 mm 335-61-H070
335 ® 127 mm 5.0" F-695, F-635 200 mm L 335-61-H150

Broadley Technologies (U.S. & Canada) Toll-Free: 877-246-7900
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Redox Electrodes

edo Electrodes

Electrode

pH r | | Redox

L Electrode
4 4

o N

pH sensitive Redox sensitive
glass bulb Pt band

Redox FermProbes®

B Fits all suitable FermProbe housings
B Works with standard FermProbe cables

B Compatible with pH transmitters that have a millivolt
display mode, such as the Models 30,40, and 50

Reasons to Measure Redox
in Fermentation Media

Te et olic ctiit o icroor niss depends on
n ctors incldin te redo potentilo teclire
enironent esrin te redo potentil llows te
essel oper tor to onitor t e ddition o red cin ents
wileensrin t tte potentilisinte properrne or
initi tion o rowt t is Iso iportnt to onitor te
redo potentil st e ore inoc I tion

Il ANAEROBIC FERMENTATION

edo sensors re ost co onl sed to intin
n ero ic conditionsin cltre edi Te cn e sed
to esretrce onts pp o dissoled o en
tleelst t re too low or sensors

F-915 Redox FermProbe
with T-Pull® Cap

\

B DOWNSTREAM PROCESSING

Sometimes used in steps performed downstream of the fermen-
tation process, redox sensors can monitor changes in concentra-
tion or the absence or presence of specific chemicals.
onitorin teredo potentilis ne ectiew o trc

in ceiclcon ersions int e process

B PROTEIN FOLDING

The close regulation of redox potential is crucial to allow efficient
formation of disulfide bonds, which facilitate folding and the sta-
bility of the folded protein. Overly oxidizing conditions can result
in misfolding due to the formation of incorrect bonds.

B METABOLIC PATHWAYS

esrin te redo potentilis ne ectiew to deter-
mine its influence on the metabolic pathways of microorganisms.
This is useful for substrate utilization or the production of specif-
ic metabolites.

Specifications:

+ +5000 mV range

+ Steam sterilizable to 135°C

* 150 psig maximum pressure

+ Double junction, Ag-AgCl reference system

* Metric Pg13.5 threaded disconnect cap

Broadley Technologies (U.S. & Canada) Toll-Free: 877-246-7900 E-mail: sales@biotechcatalog.com



F-935 Redox FermProbe
with S8 Metric Cap
L J

F-995 Redox FermProbe
with K9 Metric Cap

How to Order a
Redox Electrode

(1) Choose Electrode Model.

If the electrode needs to fit an existing cable, check the cable con-
nector and note its color. If the cable connector is black and has an
S8 connector, use the F-915 or F-935 Redox FermProbes. If the cable
connector is red or orange and has a K9 connector, use the F-995
Redox FermProbe.

(2) Choose Electrode Length.

If you have already chosen a housing, select an electrode length
with the same Class designation as the housing. For more informa-
tion on selection of housings, see pages 44-47.The housing order-
ing information box also lists the correct electrode length to order.If
you have not already chosen the housing, please review the recom-
mendations next to each electrode model below.

(3) Confirm Cable Length and Connector.
Model F-915, F-935, and F-995 Redox electrodes require disconnect
cable and connector assemblies. See pages 98-101.

orderin in or tion
Electrode Use With These Electrode
Model Class Housing Models Length*
Series F-900 Redox FermProbes
E=915 A 320,330,326, 336,350,357,370 130 mm
F-935 (D) 325,335 120 mm
F-995 D 325,335 120 mm

*Other lengths are available upon request.

What is Redox (ORP)?

B The terms are interchangable in meaning:
Redox = Oxidation-Reduction Potential (ORP)

B The term Redox is more commonly used for bioprocess
applications in Europe and the U.S.

B The term ORP is more commonly used for industrial
chemical process applications in the U.S.

M Teredo potentilo edi isreltedtote
o erll il ilit o electronsinte edi
speciicll tertioo positie nd ne tieions
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r siniicntl wit ¢ nin pH
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Electrode Electrode
Part Number Price
F-915-B130-DH
F-935-B120-DH
F-995-B120-DK
\. J
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