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(57) ABSTRACT

A wet electrostatic precipitator (ESP) is disclosed to have a
housing, several discharge wires, two roughened collection
electrodes coated with TiO, or SiO, nanoparticles, two
porous metallic plates, and two roughened glass plates coated
with TiO, or SiO, nanoparticles. The porous metallic plates
and the glass plates coated with TiO, or SiO, nanoparticles
located above the collection electrodes are used to enhance
the uniformity of the water film. When particles are intro-
duced into the ESP, they are charged by gas ions generated by
corona discharge, and then migrate to collection electrodes
due to electrostatic force. Finally, particles are removed by
uniform water film flowing downward along the collection
electrodes. Furthermore, pulse jet passing through the small
holes on the collection plates is used to clean discharge wires,
maintaining electric corona strength and prolonging the
operation life.
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WET ELECTROSTATIC PRECIPITATOR
WITH PULSE JET FOR CLEANING
DISCHARGE WIRES

BACKGROUND OF THE INVENTION

[0001] 1. Field of the Invention

[0002] The present invention relates generally to air pollu-
tion control equipment, and more particularly to a wet elec-
trostatic precipitator (wet ESP) which makes use of wetted
nanoparticles-coated dispersion plates to keep the collection
surfaces clean and pulse jet for keeping the discharge wires
clean.

[0003] 2. Description of the Related Art

[0004] General Electrostatic precipitators (ESPs), having
dry and wet types, have been widely used to remove particles
emitted from various industrial processes. When particles are
introduced into the ESPs, they are charged by diffusion and
field charging mechanism and are collected on the collection
electrodes by electrostatic force.

[0005] The wet ESPs have been developed to control a
wider variety of particulate pollutants and exhaust gas con-
ditions compared to the dry ESPs, especially for the dust
which is sticky, corrosive or has high resistivity. The periodic
or continuous scrubbing water flow used to wash the collec-
tion electrode surfaces was found to increase the collection
efficiency and prevent particle re-entrainment due to rapping,
which occurs in dry ESPs.

[0006] The U.S. Pat. No. 5,395,430 disclosed a wire-in-
tube wet ESP in which the scrubbing water was introduced
onto a diamond-shaped plate, which was used to equalize the
water flow, and then flowed into the inner surface of the
collection electrode to remove the collected particles. How-
ever. high flow rate of scrubbing water was used to generate
uniform water film on the internal wall of the collection tubes
which resulted in a thick water film, thus decreasing the
electric field strength due to water resistivity. Besides, depo-
sition of particles onto the discharge wires forms dust cakes,
which decrease the corona intensity and the lifetime of the
discharge wires.

SUMMARY OF THE INVENTION

[0007] The primary objective of the present invention is to
provide a wet ESP in which a flowing uniform liquid film
washes and removes particles deposited on the collection
electrode surface.

[0008] The secondary objective of the present invention is
to provide a wet ESP in which a pulse jet valve is used to
regularly purge the discharge wires to remove particles
deposited on the discharge wire surfaces.

[0009] The foregoing objectives of the present invention
are attained by the wet ESP composed of a housing, a dis-
charge wire, a collection electrode, and a scrubbing-liquid
dispersion member. The housing is hollow inside, including a
chamber, a waste gas inlet, a gas outlet, a scrubbing-liquid
overflow reservoir, a scrubbing-liquid collection reservoir,
and a pulse jet passage. The scrubbing-liquid overflow reser-
voir and the scrubbing-liquid collection reservoir are located
at the top and bottom of the chamber, respectively. The waste
gas inlet and the gas outlet are connected to the chamber. The
discharge wire is mounted inside the chamber. The collection
electrode is mounted inside the housing and locates between
the chamber and the pulse jet passage. There are several small
holes from which the pulse jet is blown into the chamber from
the pulse jet passage for discharge wire cleaning. The scrub-
bing-liquid dispersion member on an internal sidewall of the
housing is composed of a porous metallic plate and a glass

Mar. 10, 2011

plate and located at the bottom of the scrubbing-liquid over-
flow reservoir and at top of the collection electrode. Besides,
the wet ESP further includes a baffle mounted inside the
housing and located between the chamber and the scrubbing-
liquid collection reservoir.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] FIG. 1 is an exploded view of a preferred embodi-
ment of the present invention.
[0011] FIG. 2 is a sectional view of the preferred embodi-
ment of the present invention.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

[0012] Referring to FIGS. 1-2, an ESP 10 with pulse jet for
cleaning discharge wires is composed of a housing 20, three
discharge wires 30, two collection electrodes 40, two scrub-
bing-liquid dispersion member 50, and two scrubbing-liquid
baffles 60.

[0013] The housing 20 is formed from a left side cover 201
and a right side cover 203. Each of the left and right side
covers 201 and 203 is made of acrylic or other refractory,
acid-resistant, and alkali-resistant material. The housing 20 is
hollow inside and includes a chamber 21, a waste gas inlet 22,
a gas outlet 23, two scrubbing-liquid overflow reservoirs 24,
two scrubbing-liquid collection reservoirs 25, and two pulse
jetpassages 26. The scrubbing-liquid overflow and collection
reservoirs 24 and 25 connect with the chamber 21. The waste
gas inlet 22 and the gas outlet 23 run through the housing 20
for communication with the chamber 21 and an outside of the
housing 20. The two pulse jet passages 26 are connected with
a pulse jet controller (not shown) via a pulse jet pipeline 261
and a pulse jet valve 263.

[0014] Each of the discharge wires 30 is made of a metal
and mounted inside the chamber 21.

[0015] Each of the two collection electrodes 40 is made of
ametal plate and mounted inside the housing 20, and located
between the chamber 21 and the pulse jet passage 26, includ-
ing a plurality of holes 42 from which the pulse jet is blown
into the chamber 21 from the pulse jet passage 26. The holes
42 are located at a position corresponding to the discharge
wires 30. A pulse jet generated from the pulse jet controller
passes through the jet passages 26 and the small holes 42 on
the collection electrodes 40 to purge the discharge wires 30.
The discharge wires 30 are connected with a high-voltage DC
power source (not shown), whereas the collection electrodes
40 are grounded, thus electric field can be formed between the
discharge wires 30 and the collection electrodes 40.

[0016] The two scrubbing-liquid dispersion members 50
are mounted to an internal sidewall of the housing 20 and
located at a bottom side of the scrubbing-liquid overflow
reservoirs 24 and a top side of the collection electrodes 40.
Each of the two scrubbing-liquid dispersion members 50
includes a roughened porous metallic plate 52 and a rough-
ened glass plate 54 coated with TiO, or SiO, nanoparticles.
Each of the porous metal plates 52 is located above one of the
glass plates 54. Each of the glass plates 54 has a roughened
surface treated by sand blasting and is coated with TiO, or
Si0, nanoparticles. Because of the hydrophilicity and poros-
ity of the dispersion member 50, the scrubbing water forms a
uniform water film on the dispersion member 50 due to cap-
illary force.

[0017] In addition to the glass plates 54, the hydrophilic
collection electrodes 40 can be obtained by sand blasting the
surface first and then coating the surface with TiO, or SiO,
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nanoparticles. In this embodiment, the two discharge wires 30
can be oriented perpendicular or parallel to the gas flowing
direction of the gas.
[0018] Each of the two scrubbing-liquid baffles 60 are
mounted inside the housing 20 and located between the
chamber 21 and the scrubbing-liquid collection reservoir 25,
thus scrubbing liquid passing through the porous metal plates
52, the glass plates 54, and the collection electrodes 40 can be
successfully introduced into the scrubbing-liquid collection
reservoirs 25.
[0019] When waste gas passes through the waste gas inlet
22 into the chamber 21, particles are charged by diffusion and
field charging mechanisms and collected by the collection
electrodes 40 due to electrostatic force. The scrubbing liquid
passes through the scrubbing-liquid overflow reservoirs 24
into the chamber 21 and then flows downward along the
porous metallic plates 52, the glass plates 54, and the collec-
tion electrodes 40 in sequence, such that the charged particles
are flushed out by the scrubbing liquid before adhering onto
the collection electrodes 40. The gas exhausts through the gas
outlet 23. The scrubbing liquid flowing downward along the
collection electrodes 40 exhausts through the scrubbing-lig-
uid collection reservoirs 25 and then be recycled as the scrub-
bing-liquid after proper filtration.
[0020] Although the present invention has been described
with respect to a specific preferred embodiment thereof, it is
in no way limited to the specifics of the illustrated structures
but changes and modifications may be made within the scope
of the appended claims.
What is claimed is:
1. A wet electrostatic precipitator (ESP) comprising:
ahollow housing having a chamber, a waste gas inlet, a gas
outlet, a scrubbing-liquid overflow reservoir, a scrub-
bing-liquid collection reservoir, and a jet passage, the
scrubbing-liquid overflow reservoir and the scrubbing-
liquid collection reservoir being in communication with
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the chamber, the waste gas inlet and the gas outlet run-
ning through the housing for communication with the
chamber and an outside of the housing;

a discharge wire mounted inside the chamber;

a collection electrode mounted inside the housing and
located between the chamber and the jet passage, the
collection electrode having a plurality of holes commu-
nicating with the chamber and the jet passage and in a
position corresponding to the discharge wire; and

a scrubbing-liquid dispersion member having a roughened
surface and disposed on an internal sidewall of the hous-
ing, the scrubbing-liquid dispersion member being
located at a bottom side of the scrubbing-liquid overflow
reservoir and a top side of the collection electrode.

2. The wet ESP as defined in claim 1, wherein the scrub-
bing-liquid dispersion member comprises a porous metallic
plate.

3. The wet ESP as defined in claim 1, wherein the scrub-
bing-liquid dispersion member comprises a roughened glass
plate coated with TiO, or SiO, nanoparticles.

4. The wet ESP as defined in claim 1, wherein the scrub-
bing-liquid dispersion member comprises a hydrophilic sur-
face.

5. The wet ESP as defined in claim 1, wherein the scrub-
bing-liquid dispersion member comprises a porous metallic
plate and a roughened glass plate coated with TiO, or SiO,
nanoparticles, the porous metallic plate being located above
the glass plate.

6. The wet ESP as defined in claim 1 further comprising a
baffle, wherein the baffle is mounted inside the housing and
located between the chamber and the scrubbing-liquid col-
lection reservoir.



