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Compact Hybrid Particulate
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Ice Involves using pulse jet fabric
apture dust that escapes an ESP

AC | involves placing a pulse jet filter
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The Director of the United States
Patent and Trademark Office

Has received an application for a patent for a
new and useful invention. The title and descrip-
tion of the invention are enclosed. The require-
ments of law have been complied with, and it
has been determined

that a_patent on the in-
vention shail be gmnfeCaw,
s ' ated Stat ten

Grants to the person(s) having title to this patent
the right to exclude others froggmaking, using,
offering for sale, or selling\e invention

Tﬂmres of AWerica or im-
il he inverlli the Ul
he term set forth
o the pa int e

States of
vment of

by law.

If this application was filed prior to June 8,
1993, the term of this patent is the longer of
seventeen years from the date of grant of this
patent or twenty years from the earfiest effec-
tive U.S. filing date of the application, subject
to any statutory extension.

If this application was filed on or after June 8,
1993, the term of this patent is twenty years from
the US. filing date, subject to any statutory ex-
tension. If the application contains a specific
reference to an earlier filed application or ap-
plications under 35 US.C. 120, 121 or 363(c),
the term of the patent is twenty vears from the
date on which the earliest application was filed,
subject to any statutory extensions.

-

Direcior of the Unifed Staies Patent and Trademart Gifice

llector
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57 ABSTRACT

Amulti-stage particulate matter collector of the type used to
collect particles from waste industrial gas. The collector can
contain multiple narrow and wide zones formed by a plu-
rality of parallel corrugated plates. Contained in the narrow
zones are elongated electrodes with sharp leading and/or
trailing edges. These electrodes provide a non-uniform elec-
tric field near their sharp edges leading to corona discharge.
‘The corona discharge causes particulate matter in the gas
flow to become charged. The region in narrow zones away
from the sharp edges of the electrodes resembles a parallel
plate capacitor with relatively uniform electric field. In this
region, particles can be collected on the plates and on the
clectrode. Wide regions can contain barrier filters (bag
filters) with conductive surfaces. The electric field is also
relatively uniform in this region causing electrostatic col-
lection on the plates and filter surface. Gas exits the array
through the sides of the barrier fillers which provides
additional highly efficient filtering.
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(Cn) ABSTRACT

A multi-stage collector of the type used to collect particles
from industrial gas. The collector can contain multiple
narrow and wide zones formed by a plurality of parallel
corrugated plates. Contained in the narrow zones can be
clongated clectrodes with sharp leading and/or  trailing
cdges. These electrodes can provide a non-uniform electric
field near their sharp edges leading to corona discharge. The
corona discharge causes particulate matter in the gas flow to
become charged. The region in narrow zones away from the
sharp edges of the clectrodes resembles a parallel plate
capacitor with relatively uniform electric field. In this
region, particles can be collected on the plates and on the
clectrode. Wide regions can contain barrier filters (bag
filiers) with conductive surfaces. The collector can also be
used to clean inlet gas in gasification plants and to collect
re-usable materials from a gas stream.

20 Claims, 15 Drawing Sheets
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e The MSC™ assembly is
made up from DEs
placed between
oppositely charged
corrugated plates

e The DEs are followed by | /
BFEs located in wide
zones placed between
the collecting
electrodes

e Both the flat sides of
each of the DEs,
corrugated plates and
the surfaces of the BFE. !
form collecting surfaces
where the electric field
IS relatively uniform
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Ipal objective of the MSC™
to substantially improve fine
ite collection by:

Ing electrostatic charging,
on and filtration processes, and

Ing zones for particles charging
llecting
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>C™ concept can be broadly
rized as a system in which
e conventional stages are

age performing its primary
n, and

e stages operating
Istically to provide
antly improved performance
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' offers a uniquely compact
1lizing:

eam stage comprised of a
onhal ESP,

by a downstream zone of the

surfaces creating uniform
leld,

by yet another stage,
corporates barrier filter
5 of which provide yet
al zone with uniform electric
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Stage-2 (Uniform Filed): Stage-3 (Barrier Filter):
Precipitation Filtration

Stage-1 (Non-Uniform
Field): Charging
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Stage-3 (Barrier
Filter): Filtration

Stage-2 (Uniform Filed):
Precipitation

Stage-1 (Non-Uniform
Field): Charging
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At sufficiently high
field strength in
this non-uniform
field region, a
corona discharge
can take place
between the
electrode and the
plates acting as an
lon-charging
source for dust
particles passing
through it

ALENTEC
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/The center region of uniform\
field on the other hand
acts in a manner similar to
the field between parallel
capacitor plates with
charged dust particles
collecting on the plates of

opposite polarity 4

+
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providing continuously
stages in series, ensures
ownstream zones
y re-charge and re-collect
les that are either
ed or reentrained
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SC™ Proof of Corncapf Pilof

Sparking Between the Discharge and
Collecting Electrodes.
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Corona Discharge
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SC™ Proof of Corncapf Pilof

Sparking Between the Discharge and
Collecting Electrodes.
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MSCT & plyéric] Techinologiss —
cirielzirnsn iz Differancas

e It Is well-known fact that the electrical charge
Imparted on the aerosol particles is proportional to
the applied electrical field and the particle size

e Furthermore, the effective migration velocity, which
determines the collection efficiency, is also
proportional to the applied electrical filed that
moves the charged particulate from the gas stream
towards (a) collecting plates and (b) bags

e Therefore, in order to effectively charge and collect
the sub-micron particulate, the collecting device
must provide

e effective, and rapid particulate charging, and

e to be able to operate with the extremely high electrical
field

39
Allied Environmental Technologies, Inc. - MSC™ Development




ST & flyoriel Technologies — =
o) Eunelzunzn izl Differances

harge Is a phenomenon, which could
ed as a charge present in the inter-

e space (between two or more

ely charged electrodes) due to the flow
or a cloud of the charged particles

e mobility of the charged dust is much
an the mobility of the ions and

S, the cloud of charged dust represents
cant increase in space charge, which
guench the corona current
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MSCT & plyéric] Techinologiss —
cirielzirnsn iz Differancas

e The space charge imposed by the cloud of the charged
particulate matter, however, would be greatly dependent
on the particle size distribution, for the same particulate
mass could be represented by a few big particles or a
large number of the smaller ones

e This would present even more problems when dealing
with the cloud of the charged fumes or smoke with MMD
of less than 1 micron (sub-micron range).

e Assuming further that the mobility of the particulate is
somewhat similar, the cloud of the finer charged matter
could present a barrier (or obstacle) to the ions in their
guest to carry charges from one electrode to the
other. Hence, the other phenomenon called “corona
guenching.”
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essary to operate the corona
Je electrodes at an electrical
g voltage above the corona onset

)ha onset voltage is that voltage at

e gas immediately adjacent to the

lischarge electrode starts to ionize
of the very high electric field formed
rved surface, which then transfers
ge to the particles.
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COHPAC

3H in Series

ed Dust Cake Electrostatic
ent

ollection of the Large Fractions in
pacts the Dust Cake Performance

esistivity Problems Remain (Back

C.)
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Advanced Hybrid

BH Iin Series

Idea of the Advanced Hybrid
Predicated on the Dust PRE-
ION In the ESP Section

Resistivity Problems Remain (Back
etc.)

as the corona quenching phenomena
n, the precipitator section efficiency
Ignificantly diminish, thus the overall
formance
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Advanced Hybridl

d Dust Cake Electrostatic

after switching to the tri-electrode
to prevent sparking to the bags

ollection of the Large Fractions in
pacts the Dust Cake Performance
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WUSCTT & flyériec Technologizss —
) =ileinor izl Differonces

ESFF/MSX9

)na onset voltage is a function of the
perature and density, corona
Je electrode diameter, its distance

s With 1ts diameter and distance from
>, and decreases with the surface
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ESFF/MSX9

e In this device the charging electrodes are located in
the very proximity to the bags, hence to eliminate
the chance of the sparking towards the bag, which
would cause the bag puncture, the high voltage
has to be reduced to the minimum possible

e Therefore, if the space charge occurs, instead of
the increasing the applied voltage to overcome the
charged particulate cloud, the system would have
to reduce the voltage in order not to overcome the
sparking threshold

e Hence, defeating the effective sub-micron particles
charging and collection
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WISETT 5 flybric Technologiss —
S Funclzunsnial Differences

ate the MSC™ from Other
“Hybrid™ Technologjes? Gas Fow

Ineered in such a way that the
e grounded while the corrugated "/
spended from the insulators

g the BFE's at the same potential
SC™ design virtually eliminates +
ks from the DE toward the BFE

technologies, whose performance
2nt on the dust resistivity and
“halted” when back corona

™ offers an efficient collection
e bi-polar particles. Thus, in
irtually independent of the dust
al resistivity.

+
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)uld operate with the maximum possible
electric field to ensure the most effective
particulate charging and collection.

e, by utilizing combination of the single-
1ge electrostatic precipitation, the MSC™
offers the best possible combination of
form and uniform high-tension electric
e most efficient aerosol charging and
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