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Spouted Bed Rgaactqr,

Technology Description: The Spouted Bed Reactor (SBR)
technology utilizes the unique aitributes of the “spouting " fluidi-
zation regime, which can provide heat transfer rates comparable
to traditional fluid beds, while providing robust circulation of
highly heterogeneous solids, concurrent with very aggressive
comminution (particle size reduction through abrasion.) The pri-
mary spouted bed provides a zone for volatilization, pyrolysis,
and gasification reactions. The gaseous products can then be
applied to highly efficient oxidation/incineration in conventional
combustion equipment, used for power production in ptime mov-
ers or, alternatively, chemical products can be recovered. Thus,
gasification provides much greater opportunity for product recov-
ery through' Advanced Recycling.

The EER pilot plant process flow is shown in Figure 1. Waste is
fed into the primary spouted bed reactor via conveyor belt to the
extrusion feeder. The extrusion feeder is a very rugged screw
type extrusion device which extrudes the heterogeneous feed
material into the spouted bed thermochemical reaction zone
where solids are comminuted and. gasified at medium tempera-
ture (1000-1600 °F). Large solids remain in the bed until they are
‘reduced in size through attrition, pyrolysis, and gasification reac-
tions.

Steam and gaseous products elutriate fine particles out of the
primary reactor into the secondary slagging hot cyclone where
the temperature is increased significantly by addition of oxygen.
Fifty to 75% of the solids may be recovered as a vitrified product
from the slagging hot cyclone when it is operated at slagging
. temperatures, The gas stream is then cooled via heat exchange
to recover heat and raise steam for the process and the fine
particulate is then removed in a traditional baghouse. Dty scrub-
bing techniques are used to remove acid gases. Baghouse ash
may be recycled to the primary spouted bed.

Steam is used as the spouting fluid, highly superheated by a
small in-line oxy-fuel burner. The resulting high velocity spouting
gases cause aggressive size reduction of heterogeneous feed-
stocks concurrent with the promotion of thermochemical gasifica-
tion reactions. Particle size is rate limiting for heat and mass
transfer reactions, including pyrolysis and carbon gasification.
Therefore, rapid size reduction through comminution in the spouted
bed significantly improves reaction rates resulting in greater
throughput for a given equipment size. Superheated steam pro-
vides heat for endothermic pyrolysis reactions, along with partial
oxidation of wastes which react with sub-stonchlometnc levels of
oxygen lnjected into the spouted bed primary.
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