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Instruirnent

View of the BOD(q instrument
Model No. BOD/800TEII

How it works: The TEIl BODq instrument is designed to provide
immediate monitoring of the BOD being sampled based on the
saturation level of oxygen in gaseous or aqueous solutions. A
sample is placed in a unique sample bottle which has been
designed to have the sensor exposed to the sample liquid. By
monitoring the sensor for luminescence as the oxygen is being
depleted from the sample bottle the depletion rate is recorded and
interpreted by the built in PLC to determine the BOD level. In
other words, if the BOD is relatively high, 2,000 ppm, the oxygen
shall be depleted rapidly out of the sample bottle. If the BOD is }
relatively low, it will take a much longer time to deplete the [
oxygen. ‘]-

Dependable, Repeatable The TEIl BODg Meter can be used for i
immediate monitoring of BOD levels without the necessity of f
changing the membrane or electrolyte fluids. This instrument uses |
ultraviolet light instead of membrane technology. In most cases ]
BOD can be determined within a few hours. The longer the time i
span the greater accuracy of the curve of oxygen being depleted. '

How does the instrument measure oxygen? The oxygen
will be detected, which is present in the sample bottle and the
silicone rubber sensor, which is installed in the sample bottle, as a
result the oxygen from the sample water being depleted by the
BOD, the instrument measures that depletion rate. The patented
sensor element shall glow at certain levels when the sensor is
exposed to a the blue ultraviolet light and the oxygen. (see
photograph at right)




What Is BOD5
Analyses for organic matter in water and
wastewater can be classified into two
general types of measurements:
1. Those that quantify an
aggregate amount of organic
matter comprising organic
constituents  with  a common
characteristic. This group can be
grouped into four categories:
Oxygen-demanding substances
Organically bound elements
Classes of Compounds
Formation Potentials
2. Those that quantify individual
organic compounds.
Methods for total organic carbon and
chemical oxygen demand are used to
assess the total amount of organics
present. Gross fractions of the organic
matter can be identified analytically, as in
the measurement of BOD.

Standard methods for testing of BOD have
been developed and known as the standard
BODS test. This method requires testing the
sample over a time scale of 5 days. For
process control purposes, this method
would require testing the sample over a time
scale of five days, which would involve
many samples and frequent readings.

The setting of multiple replicates of the
same sample for an interpolation of the
BOD5 for process control purposes etc. is
not practical due to time, expense, poor
precision and inaccuracy inherent in a single
BOD5 sample, much less replicates.

Our Advantage Over Traditional Methods

By using the optical method, only one sample
is needed for testing. Unlike traditional
methods, multiple replicates of the same
sample are not required, and it is not
necessary to even open the sample bottle,
therefore contamination and variations in the
sample will not occur. Our method greatly
improves the accuracy of the testing and
reduces the risk of error, the cost of testing,
and saves considerable time.

What Is BODg

The BODy, is the value of the relative strength
of the biological oxygen demand (BOD) over
time as determined by the depletion of the
oxygen. The analysis is performed in the
same 40 ml. V.O.C. vial, but can be read for
BOD O, values repeatedly over time without
opening the vial.

Why Is Time So Important?

These values are a tool to determine the
concentration and general composition of the
organic matter in the sample and further
determine the efficiency of the treatment
process. If it is determined that changes in the
treatment process is required to improve the
treatment process efficiency, those changes
can be started immediately, without waiting 5
days for the results of the five day test.
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Many types of compounds produce analytically useful
luminescence.  We will restrict our discussion to Ru(ll)
complexes, which strongly absorb visible light, efficiently emit
light at significantly longer wavelengths than they absorb, are
stable for long periods, and have a relatively long-lived excited
state whose emission is quenched by O,.

Because oxygen quenches luminescence from many
compounds, it is often necessary to degas a solution or purge
it with N, prior to emission measurements. The reason Q, is
such a good quencher is that its ground state has two unpaired
electrons--it is a triplet state designated 30,*. Oxygen has a
low-lying singlet state with no unpaired electrons.

The figure below shows that the lowest-lying excited
state of many molecules is a triplet. This triplet excited
state 3M* can transfer energy to 30, to produce a
ground-state singlet molecule and excited 10,..
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There are two electron spins up and two down in both
the reactants and produce. This energy transfer
therefore conserves the net spin and is more rapid
than processes that change the spin.

M* + 0, -~ M + lop
Excited Cirouamd Ground Excied
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The curve is not exactly linear because the Ru complex
has multiple environments in the rubber matrix with
somewhat different rate constants for absorption,
emission, deactivation, and quenching at each site. The
figure below demonstrates the response of a Ru(ll)

luminescence sensor to O, in a person’s breath.
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(a) Stern-Volmer plot for (dpp)sRuC! , dissolved in asilicone rubber matrix. (b) Variation in
luminescence intensity of the Ru(l1) sensor exposed to a person's breath. [From J. N. Demas
B. A. DeGraff, J. Chem. Ed. 1997, 74, 690; E. R. Carraway, J. N. Demas B. A. DeGraff, and J
R. Bacon, Andl. Chem. 1991, 63, 337; J. R. Bacon and J. N. Demas Anal. Chem 1987, 59,
2780]
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The complex dissolves in silicone rubber (such

as bathtub caulking compound), which is readily
permeable to O,. The figure below shows that
luminescence of Ru(ll) dissolved in rubber decreases
by a factor of 25 when the O2 concentration increases
from O to 1 atm.
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For a field-portable O2 sensor, it is desirable to reduce
power requirements to a minimum. The figure below
shows a clever approach to this problem.

The sensor is (dpp);Ru(ll) dissolved in transparent
plastic coated on a microscope slide. To reduce the
electrical requirement for the lamp down to O,
radioactive 147Pm is mixed with a silver-doped zinc
sulfide phosphor that emits visible light when irradiated
by R particles (high-energy electrons) from decay of
the 147Pm. The glass lamp housing prevents 3
particles from exiting the lamp. Light from the lamp
excites Ru(ll), whose luminescence depends on the
partial pressure of G, in the gas flowing through the
sensor chamber.  An optical filter that passes
wavelengths > 550 nm rejects most of the light from
the lamp but passes most of the light emitted by the
Ru(ll).

With this new technology of luminescence continuous monitoring of this wastewater
treatment systems can be easily accomplished without continuous maintenance and re-
calibration required.
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