


Contents

Page
Introduction 4
Cleaning of SO,-Gases for the 5

Production of Sulphuric Acid

Cleaning of Gases from Calcining
Processes for the Production of TiO, 5

Cleaning of Gases from Incineration 5
and Chemical Processes

Wet Precipitator Design 6

e Collecting Electrodes

< Earthing of Plastic Collecting
Electrodes

« Discharge System

e Air Purged High Voltage Insulators

« Precipitator Casing

Comparison between Lead

and Plastic

Tube Wet Precipitators 8
Features of Lurgi Wet Precipitators 8
High Voltage Supply and Control 9
Special Designs 10

< Condensing Precipitators
« All-Metal Wet Precipitators



Introduction

Electrostatic precipitators are widely
used in various industries. The most
common application is the use of dry
precipitators for the separation of dust
at temperatures up to 450°C, e.g. for
the collection of dust from waste
gases of cement plants, ferrous and

non-ferrous metallurgical plants and
coal-fired power stations.

In the case of a high solids content,
built-in atomising nozzles can be used
to spray water continuously into the
precipitator to prevent formation of
sludge deposits on the collecting elec-
trodes. The spray increases the liquid
film on the collecting electrodes and
reduces its solids content. In addition
wet precipitators are equipped with

flushing systems. If necessary, flushing
is carried out intermittently. The high-
voltage supply is interrupted during
the flushing process.

Wet ESP in gas cleaning plant at the copper
smelter chuguicamata / Chile.

Wet precipitators are used for the
removal of liquid contaminants such
as sulphuric acid mist, aerosols and
dust particles. The acid mist and
aerosols are formed in an upstream
scrubbing section by condensation of
the SO5 contained in the gas. Wet
precipitators therefore handle water
vapour saturated gases.

Unlike dry precipitators, wet precipi-
tators do not require rapping mecha-
nisms for removing the collected dust.
The mist separated simultaneously

with the dust form a liquid film which

runs down the vertical collecting
eletrodes removing the solid particles
in the form of a suspension.
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Apart from wet precipitators made of
normal carbon steel (e.g. for cleaning
blast furnace gas, CO gas from con-
verters and waste gas from scarfing
machines or for detarring, corrosion-
proof designs are used for the follo-
wing applications:

Cleaning of SO,-Gases for the
Production of Sulphuric Acid

The SO,-gases emanate from metallur-
gical processes such as roasters, con-
verters, smelters for copper, zinc, lead,
nickel etc. The wet precipitators toge-
ther with the other components of the
upstream gas cleaning system ensure
the quality of the sulphuric acid.

This is reached by separating the
metallic and non metallic contami-
nants in the gas with high efficiency.
Typical values which are required for
the gas entering sulphuric acid plants
are:

Acid mist mg/m3 (STP) < 20
Fluorine mg/m3 (TP) < 2
Chlorine . <= 1
Arsenic , < 0,2
Selenium ” < 0.2
Mercury ” < 0,2
Total dust » < 1
Lead ” < 01
Zinc ” < 01
Cadmium ” < 01

Cleaning of Gases from Calcining
Processes for the Production of TiO,

When producing TiO, using the sul-
phate process, an offgas is produced
during calcination which contains,
apart from the entrained TiO, powder,
approx. 3 - 5 g/m3 STP of H,SO,.

To separate these impurities, the gas is
scrubbed and cooled to dew point in a
Venturi scrubber. Simultaneously the
TiO, dust is largely removed from the

gas while the H,SO, is condensed to
ultra fine mist. The mist is separated
in the wet precipitator, so that the gas
leaving the precipitator is optically clear.

Cleaning of Gases from Incineration
and Chemical Processes.

In industrial waste incineration, dry
and wet processes are used for the
separation of impurities and pollutants.
In the past, high efficiency scrubbers
generally sufficed for this purpose.
However, in view of more stringent
anti-pollution requirements on the
one hand and increased energy costs
on the other, wet precipitators are
being used increasingly. This also
applies to the cleaning of waste gases
from chemical processes.

2 Lines of 2 stage wet ESP with bypass between
the first and second stage.

Erection of a tube bundle segment at the
incinerator plant Trimmis / Switzerland.




Wet Precipitator Design

Lurgi Bischoff wet precipitators are of
the vertical type with the gas inlet
eiher at the top or at the bottom. Gas
distribution devices are installed ahead
the electrical field.

The vertical precipitators are normally
cylindrical. Rectangular precipitators
are possible in exceptional cases.

In the case of 2 precipitators in series
the gas normally passes through the
first stage from bottom to top, in the
second stage from top to bottom.
The off-gas is routed through the
precipitator tubes with discharge
electrodes suspended down each
vertical axis. By applying high-voltage,
an electric field will be produced
which will electrically charge the
aerosol and dust particles, which, in
turn, migrate to the collecting tubes.

All parts coming into contact with
the gas are either lead coated, plastic
or rubber lined. The materials are
selected in order to accommodate the
stresses and temperatures to which
the plant is subjected.

Collecting Electrodes

The collecting surface is formed by
round tubes to a length of 6 m
maximum. Material selection is either
Polypropylene (PP) or Polyvinyl-
chloride (PVC).

The surface of both materials is given
a special surface treatment. This
permits the formation of a continuous
liquid film on the surface.

In the cose of a precipitator design
with single tubes, these are suspended
from an upper tube plate and sealed
by means of o-rings. The lower tube
ends are fitted into a grid allowing
unrestricted expansion.

The latest design of Lurgi wet type
precipitators incorporates a tube
bundle consisting of prefabricated
PP segments. For large precipitators
several separate bundles are used.

The bundle is assembled in the
workshop and erected into the
precipitator casing on site.

Upper end of the collecting tube bundle.

Earthing of Plastic
Collecting Electrodes

During the operation of wet precipi-
tators using PVC or PP collecting
tubes, the current is conducted along
the liquid film on the surface of the
electrically non-conductive plastic
material.

The collecting electrodes are thus
ncarriers® of the liquid film. The
discharge of the electric current from
the liquid film on the collecting elec-
trode to the earth, which is essential,
can only take place at the ends of the
electrodes. The discharge (earthing)
facility must have excellent conductive
properties and is connected to the
positive pole of the transformer/
rectifier set.

Design of the earthing system of the collecting
tube bundle.




Discharge System

Lurgi wet precipitators are often
equipped with spiked electrodes,
particularly in the first precipitator
stage, where gases with heavy mist
contents have to be treated.

Air Purged High-Voltage
Insulators

The insulators supporting the upper
and lower guide frames are housed in
lead-coated compartments arranged
on the side of the precipitator casing
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Wet EPS with flushing system. Gas distribution
plates, discharge electrodes with supports and
insulator housing.

The Lurgi standard design is a helical
shaped discharge electrode made of
lead with a steel core.

In exceptional cases round wire with
spot welded spikes made from stain-
less steel or an alloy can also be
used.

The discharge electrodes are sus-
pended from the upper guide frame
and fixed along the vertical tube axis.
The lower guide frame ensures exact
spacing of the discharge electrodes; it
has no supporting function. Like the
upper guide frame, the lower guide
frame is supported by lateral air purged
insulators. The high voltage guide
frames and the upper supports are
made of homogeneously lead covered
steel.

The warm air is normally produced by
one compressor with a directly flanged
motor per insulator compartment.

As an alternative a central fan with
electrical heating can be used to
supply serveral insulators with warm
air.

For operating conditions where air
inleakage is not desired, a special
electrically heated insulator system
can be applied.

Precipitator Casing

The casing is made of materials wich
is resistant to chemical attack, such as

homogeneously lead-lined steel
plastic-lined steel

rubber-lined steel

fibre glass reinforced plastic

Helix shape discharge electrodes.

to ensure protection against accidental
contact. The insulators are purged
by warm air, which is adequately
distributed over the high-voltage
insulator and allowed to pass along
the suspension rod into the gas
chamber to prevent the ingress of
water-vapour saturated gases and
mist. The volume of air and its
distribution has been designed to
meet the process conditions.

The air stream must not carry
impurities to the insulator surface.
Therefore, the purging air is filtered.

Discharge electrodes with upper guide frames and
collecting electrodes.




Comparison between Lead and
Plastic Tube Wet Precipitators

Historically only lead-type wet precipi-
tators were used for the removal of
acid mists. This design has various
disadvantages, such as:

m To avoid electric flashovers and
damage to the lead parts, it is
necessary to reduce the number
of sparks to a minimum.

m Lead is a soft material. Because of
its ,,creep* property, repairs will be
necessary, particularly if the unit
operates at excessive temperatures
on a regular basis.

m Lead is sensitive to pressure,
especially to pressure changes.

m Lead is soluble and therefore can
increase the content of lead in the
waste water.

= |In many countries there is now a
shortage of skilled lead burners for
manufacture, erection and repair.

m The presence of HF, HCI and Hg
will lead to increased lead corrosion.

m Lead precipitators are often
delivered to the site in individual
parts without assembly. A large
number of lead burners are then
required for assmbly and for
maintenance.

As a result of these disadvantages,
Lurgi developed wet precipitators
with the main components manufac-
tured from plastic. The first two
precipitators were installed down-
stream of a reactor for the separation
of HCI and H,SO,4 mists and commis-
sioned in 1954. Since then, Lurgi
Bischoff has build appox. 400

wet precipitators with the collecting
electrodes made of PVC or PP.

Features of Lurgi Wet Precipitators

m The application of plastic tubes
permits operation at maximum
voltage within the spark range.
Sparks do not cause damage to
the PVC or PP tubes. The higher
voltage allows a considerably
higher efficiency to be achieved
and precipitators with a short
retention time to be designed to
reach a specified efficiency.

m The casings which can be rubber-
lined steel, resin coated steel,
homogeneously lead lined steel or
FRP can be built for any negative
pressure required.

m The high voltage support frame,
which is built into the upper part
of the precipitator and to which
the discharge electrodes are fasten-
ed, is normally homogeneously lead
lined, as is the associated support.
The frame is suspended from air-
purged insulators.

m The lower frame which guides
the discharge electrodes is not
connected to the upper guide
frame; it is supported by separate
air-purged insulators. This frame is
also homogeneously lead-lined.

m An even gas distribution is achieved
by means of a central inlet with
built-in gas distribution grids.

m Each precipitator is equipped with
a separate transformer/rectifier set.

m Unlike lead precipitators the Lurgi
Bischoff design allows for a large
portion of the unit to be shop
assembled. This reduces site
erection costs and time.

® Maintenance and repair costs for
plastic tube precipitators are
significantly lower than those for
lead precipitators.

m The location of the precipitator is
flexible. It can be flanged on a
scrubber, supported on a steel
structure system or built with a
cylindric support on a ring
foundation.

High voltage connection from transformer rectifier
to the discharge electrode system.




High Voltage Supply and Control

Increasing demands in precipitator
performance require an ever increasing
efficiency of these systems combined
with a high availability of the overall
plant. In the past, Lurgi Bischoff has
concentrated on developing transformer
rectifiers and their associated control
systems together with the optimum
high voltage electrode configuration.

The performance of an electrostatic
precipitator is not only improved by
selecting the most suitable energy
supply system, but also by selecting
one of Lurgi Bischoff’s process control

systems. This combination increases
collection efficiency, particulary at
changing operating conditions, by
coordinating the individual energy
supply systems, and results in a clear
reduction in operating costs. Lurgi
Bischoff offers three different energy
supply systems for electrostatic
precipitators:

m Standard single-phase transformer/
rectifier sets, based on silicon-
controlled rectifiers (SCR) with
COROMATIC precipitator control.

m For special applications the
universal energy supply system
VARIOVOLT (three-phase transfomer/
rectifier set) with COROMATIC
precipitator control is used.

These systems differ in their circuit
concept, their resulting high-voltage
generation, control functions and
precipitator control units.

Details of the energy supply and
control systems are outlined in
separate brochures.




Special Designs
Condensing Precipitators

The condensing precipitator was
developed by Bayer Leverkusen and
taken over by Lurgi Bischoff under
license. In contrast to a conventional
wet precipitator, the collecting area of
the condensing electrostatic precipi-
tator is made up of vertical plastic
tubes arranged in bundles which are
cooled with water from the outside.

This further cooling of the saturated
offgases in the collection tubes results
in a thin, uniform water film on the
inner surface of the tube which is eart-
hed. Thanks to this system it is not
necssary to spray continuously with
water or to flush the electrodes inter-
mittently.

The particles are collected by the
effect of the electric field between

Condensing wet ESP.

the discharge electrodes suspended in
the tube and the steadily flowing

condensate film on the collecting tube.

The film simultaneously provides at
the same time for continuous entrain-
ment of the collected particles. Even
water-insoluble dust and soot which
are difficult to wet are dislodged with-
out a problem. The liquid film is
constantly renewed as a result of the
condensation. Dust accretions are
thus avoided. This allows a higher
collecting voltage which results in an
improved collection efficiency.

Positive long-term operating experien-
ce has been gathered with condensing
electrostatic precipitators for aerosol
separation in diverse chemical produc-
tion units over a number of years.

High voltage
transformer-

Raw gas

rectifier.s_-, Clean gas
& Cooling water

Discharge electrode

Collecting area (tubes) Cooling water

Condensate drain

Section A - B

Discharge electrode

Cooling water

Constandly flushing
condensat-film
acting as collecting
electrode

All-metal Wet Precipitators

For special applications, where plastic
cannot be used due to either high
operating temperatures or at the
customer’s request, Lurgi Bischoff
offers an all metal wet precipitator.

This design has the great advantage
that the complete precipitator cross
section is used for the collection
electrode system thus reducing the
size of the unit for a given gas flow.
The collecting electrode bundle is
suspended in the casing and its
material together with that of the
casing and discharge electrodes has

to be selected carefully according to
the specific chemical and corrosive
conditions. Lurgi Bischoff has a wide
experience for the selection of different
stainless steel qualities. All types of
discharge electrodes used in plastic
precipitators can likewise be employed
in this design.

Stainless steel wet ESP in segment passage design.

Clean gas

Discharge
electrode

Condensate Raw gas

drain

Section A - B

Collecting area
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