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Disadvantages:
e Diaphragm pump(s) require compressed air for operation, current plant compressors are near
capacity. Full implementation will require upgrade to plant air capacity

A diaphragm pump system for bed-solids cleaning is viable and recommended. A prudent first step
toward consideration/implementation of the diaphragm pump option for bed-solid cleaning would be
focused testing (e.g., a pilot test with the support from FBR vendor). Portable compressors can be used to
support a pilot-test to determine effectiveness over the current educator system. Pilot-testing would also
support determination of design parameters (air requirements) to support go/no-go decision for future
implementation. If needed, the Hanford team could maintain some of the eductors along with the
diaphragm pump option to provide complementary and supplementary bed-solids cleaning control.

Processing of Bed Solids using Integral Inlet Eductor(s)

We have developed an eductor based alternative concept for continuous or semi-continuous bed-solids
processing/cleaning. We project that such a system would perform similarly to the recirculating
diaphragm pump. For deployment, an eductor is placed just below the target FBR bed height. FBR inlet
water (rather than finished process water) is used as the motive fluid. The eductor intake would draw in
FBR fluids and remove biomass from the contained bed-solids as a result of internal turbulence. Figure 5
provides a simplified schematic of this concept. Using an industry standard booster pump, the motive
fluid would be drawn from the FBR feed water (at a location where the fluids are clear and do not contain
entrained solids). The outlet of the eductor would be released into the lower portion of the FBR where it
would mix with the remaining fluidization flow. The booster pump would be packaged with standard
components to maintain a desired outlet line pressure. This pressure could be adjusted (or the booster
pump cycled) to vary the bed-solids cleaning intensity, thus supporting continuous or semi-continuous
operation.

Continuous bed-solids cleaning using integral inlet eductor
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Figure 5. Simplified schematic of system for continuous bed-solids cleaning using integral inlet eductor
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Figure 6a shows available commercial equipment with immersible ultrasonic units that are supported
from the top of a tank. The immersible systems are supported by rigid stainless steel riser tubes that
attach to a NEMA4X stainless steel support box. The wires from the transducers mounted inside and pass
through the tube into the wire trough, and a single cable from the trough connects to the ultrasonic
generator assembly. Although the immersibles in the photo all emit ultrasonic energy in the same
direction, such a system could easily be created for multidirectional application.

For deployment at 200W, a support system would be inserted into the FBR tank and rigidly mounted to
an upper tank flange; ultrasonic transducers would be mounted on a central riser (preferred for simplicity)
and/or on deployable articulations. The transducers would provide ultrasonic energy in the upper zone of
the fluidized bed. The transducers would be activated as needed to maintain the desired biomass film on
the solid substrate. The key advantages of sonication are continuous-adjustable operation with no added
process water. The key disadvantages include higher development and implementation costs and
uncertainties related to O&M.

Implementation of a sonication based biofilm control technology is speculative but potentially viable for
use in an FBR. A focused campaign of applied research would be required to provide more definitive
information to support deployment decisions (e.g., required energy level, optimum frequency(ies), cost,
reliability, O&M requirements, etc.). If viable, this technology might be a reasonable option for managing
the biomass on the FBR solid substrate -- compared to the baseline multilevel eductors or to the proposed
alternative diaphragm pumping strategies. As discussed in a later subsection, higher intensity sonic
treatment of the fluids between the FBR and bed-solid (“carbon”) separator is an independent option. In
this latter case, the goal would be to “completely” remove biomass from the entrained solids feeding the
bed-solids separator — increasing particle density and reducing particle stickiness to maximize the
separation performance.

Commercial grade submersible transducers designed for deployment
in tanks (courtesy of Zenith Ultrasonics)

br )
Visualization of hypothetical ultrasonic
deployment alternative

fluidized bed (top)

QL0

Figure 6. lllustration of potential sonic bed-solids cleaning equipment/concepts — a) example of
commercially available transducers, b) recommended positioning of sonicators in the FBR and C)
example deployment scenario
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Affirmed Baseline
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