By John Velbeda

Wastewater treatmen! professionals
understand the need to confinuausly
measure dissolvad oxygen in agration
haging far improved process contral.

Double Option

l'wo ways to measure dissolved oxygen in wastewater applications

astewiter treatment profession-

als understand the need o con-

tinuoushy measure dissolved
OXVEeN in aeration basins [or improved
process control There are two primary
technology options available for contine
uas dissolved oxvgen measurement in
aeration basins—bare- or open-clec
triodle sensors, and membrane sensors,

Both oprions are viable and offer

plants specific benefits. The key is for
plants to select which sensor will work
best for their apphcation and produc-
tion workllow needs.
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Maintenance challenges

Time-consuming and expensive main-
[ENANCE requirements represent the pri-
mary challenge plants face i dissolved
OXVEEN medsurement in acration basins.
Acration basins in wastewater reatment
plants are dirty, high-coating applica-
tions.As a result, they have proven to be
one ol the toughest and maost challeng-
INE MELSUTCMEnt environments requir-
ng extensive maintenance,

When a sensor in an aeration basin
becomes coated, it is rendered inacceu-
rate and ineffective. so it's important
thiat plants conduct regular mainie-
nance on dissolved oxygen sensors to
avoid this problem. However., this main-
renance can become ime-consuming
and costly if the dissolved oxvgen
instrumentation being used is not
designed specifically to address the
application’s maintenance needs to
reduce the time and cost involved in
regular sensor upkeep.

Both of wday's openslectrode and
membrane dissolved oxygen sensor teche
nologies are designed specifically to meet
the needs of this harsh application envi-
ronment and incorporte several fearures
T reCdUce mMAnieninee requirements.

The primary benefits open-electrode
dissolved oxvgen systems offer are o
very long life, significantly reduced main-
tenance and low overall cost of owner-
ship. These sensors are ideal for low-
Do or zero-flow environments and
those with substantial greases, fats and
ails where membrane sensors will be
challenged They also are the best choice
for plants that And maintenance sched-
ules difficult to meet consistently due to,
for example, staffing challenges or
because instruments in aeration basins
are difficult to physically access. These
kinds of parameters can offset the rels-
tively high initial investment required by
the open-clectrode sensor over the
membrang sensor,



The electrodes in the open-clectrode
design are two independently spring-
loaded concentric rings that are insulat-
ed from each other Uresh sample is
pumped to the electrode through an
oscillating sample chamber 1o protect
the bure electrodes from exposure to
air bubbles and suspended solids in the
liguid being treated. Even in low-flow
ar zero-low wastewater, this chamber
ensures that sufficient sampling oocurs,

The electrodes are subject 1o pollut-
ing substances in the process liquid
being treated, so g eritical element in
the design is a selfcleaning feature,
Open-electrode sensors iNCorporate a
ratating diamond grindstone that con-
tinuously polishes the electrode sur-
faces, cutting through and cleaning off
the material that would otherwise coat
the sensor and render it ineffective, This
automatic seli-cleaning capability can
significantly reduce maintenance time
over membrine systems. Also, unlike
membrane sensors, open-clectrade sys
rems do not require plants w clean and
replace membranes and replenish the
electrolvte solution, which can be time-
consuming. In fact, virtually the only
maintenance requirement plant person-
nel must plan for is the replacement of
the rotating diamond grindstone every
eight to 18 months, and the replace-
ment of the electrodes every three to
five vears,

Bare-electrode sensors provide the
longest life of any dissolved oxygen meas
urement system available due o the self-
cleaning housing. These sensor housings
typically last 15-20 years, while mem-
brane sensor housings last theee o five
yeurs, on average, The initial cost of the
open-clectrode is higher than a mem-
brane instrument, but over time the very
long life and reduced maintenance
requirements of the open-electrode
options can work best because the probe
is built 50 mechanically rugged that it can
typically withstand many applications bet-
ter than membring sensors.

Membrane sensors
The primary benetits membrane sen-
sors with air-blast cleaning svstems offer

imclude initial costelfectiveness, ease of
service, lightweight structure, and a
resistance to heavy metal electrode poi-
soning. Membrane sensors are an ideal
choice for applications where low initial
CcosT is @ primary fictor, maintenance
schedules can be followed consistently,
mstriments in basins are relatively
accessibrle for maintenance purposes
and heavy grease and oil are not present

The membriane sensor uses o semi-
permeable membrane to isolte the
measuring electrodes and the clec
trolyvie solution from the process liguid
solution. By limiting the flow to gases
alone, and especially to oxyvgen, tus
membrane also protects the electrode
from contamination. A polarizing voltage
applied externally drives the electrodes
in the most commaonly used technique
for membrane measurement. Using this
methodology, dissolved oxvgen 15 meas-
ureel by correfating the currenr flow
between the electrodes o the amount
of oxygen present in the process.

Traditionally, membrane sensorsin
geration basins have been vulnerable o
coating and as a result, have required
plant personnel 1o regularly clean the
sensor, usually on a weekly basis, by
removing the sensor from the process.
This 15 time-consuming and laborinten-
sive for plant persennel and poatentially
slows down the process treatment.

New technologies overcome this
issue to mike membrane dissolved oxy-
gen sensors essentially self-cleaning,
Plants can purchase air-blast sensor
cleaning syvstems that can be integrated
with a membrne sensor to automatical-
ly clean the sensor; thereby reducing
plant maintenance requirements,

These air-blast sensor-cleaning svs
tems blow 2 jet stream of air across the
sensor membrane, usually for a duration
of one w three minutes, to Clear away
any material coating the sensor mem-
brane. The plant sets the system to shoot
the air blast at certain times, such as
every eight hours, and the cleaning fre.
quency is controlled by a programmable
timer in the analyzer The air supply for
the instrument is provided by a small,
high-efficiency compressor that's situat-
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ed near the sensor. Membrne sensors
with an air-blast cleaning system can last
three months or longer before any sen-
sor cleaning maintenance is regquired—a
dramatic improvement over the weekly
cleaning needed by most traditional
membrine sensors,

SOME WASTEWATCT Treatment F'ﬂﬂlﬁ
have found flotton balls to be another
valuable component of dissalved oxygen
membrane sensor systems, o this meas-
urement technigue, the sensor and air
Blast ecleaning device is attached o a Moat-
irg bl This can be beneficial bocause the
sensor comes in contct with the process
solution on motion., achieving a higher
flowy mate, and in some cases, rendering
TORE ACCUmle measurcment,

Adleditionally, some manufacturers
contend that this implementation can
recduce maintenance requirements by
keeping the sensor Cleaner longer as it
floats in the acration basin,
Unlortunately, in long-tern testing con-
ducted ar a major municipal wastewater
rreatrment plant, the Notation-based
method has not proven to be an effec-
tive cleaning technigue,

Owverall, the dissolved oxygen mem-
frrane sensor with an ais-blast cleaning
system is cost-effective, casy to culibrate
and easy 1o service because it does not
incorporate any moving parts.

Both open-electrode and membrane
sensors can effectively monitor dis
solved oxyvgen on a continuous basis in
aeration basins, Each offers valuable
benefits in terms of cost savings and
maintenance reduction.

Wastewater weatment professionals
must simply evaluate their specific plant
needs o determine which solurion will
work best for them, IR
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