
zvvzSupplier of equipment 
 for environmental protection

FLUE gas cleaning



In cooperation with our subsidiary  Eveco, s.r.o. (with 
headquarters in Prague) we cover a wide range of waste 
gas cleaning technologies for different industries. 

Eveco, s.r.o. (with headquarters in Prague) is an engi-
neering company with a  focus on the removal of gas-
eous, liquid and solid pollutants from waste gases, 
including noxious odorous substances. It builds both in-
dividual units and process equipment assemblies using 
combined gas cleaning processes.

Thanks to this cooperation, we can provide comprehen-
sive air protection services.

ZVVZ Engineering, a.s., member of ZVVZ GROUP, a.s., is a commercial and engineering 

company that designs, supplies and installs equipment for removing solid and 

gaseous pollutants from waste gases. Possessing our own know-how, we supply 

single units and work as a general contractor for investment projects, i.e., 

deliver turnkey solutions.

Introduction
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Our technology finds applications in:
› �Energy industry
› �Pharmaceutical industry
› �Waste incinerators and waste energy recovery facilities
› �Wood processing and furniture industry
› �Metallurgy
› �Electrical engineering industry
› �Construction industry
› �Metal surface treatment
› �Steelworks
› �Paint and lamination shops
› �Chemical industry
› �Food industry
› �Industrial fertilizer production
› �Agriculture
› �Rendering plants
› �Combined sludge combustion at WWTP

We supply the following technologies, separately or in 
combination as multi-stage waste gas cleaning systems: 

Fly ash separator equipment
› �Cyclones
› �Multicyclones
› �Dry horizontal electrostatic precipitators
› �Hybrid filters
› Bag filters
› �Wet mechanical separators

Equipment the removal of SO2, SO3, HCl, HF
› �Dry sorption
› �Semi-dry scrubbing with fluid bed absorber
› �Wet scrubbers

Equipment the removal of PCDD/F, Hg and 
other heavy metals
› �Absorption
› �Adsorption

Equipment the removal of NOX

› �SCR (in cooperation with external supplier)
› �SNCR (in cooperation with external supplier)
› �Wet scrubbers

Besides their primary purpose, suitable combinations 
of the above technologies have the auxiliary benefits of 
reducing other pollutants. 

Moreover, we separate
› �Aerosols and gaseous substances Cl

2
, HJ, HBr, H

2
SO

4
, 

HNO
3
, H

3
PO

4
, etc.

› �Aerosols of metals, hexavalent chromium (CrVI), Cd, etc.
› �Pairs of organic substances such as benzene, toluene, 

xylene, styrene, acetone, m-alcohols, etc.
› �Noxious odorous substances (deodorization)



Dry sorption
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Hydrated lime Ca(OH)
2
 or sodium bicarbonate NaHCO

3
 

can be used as a sorbent. The reactions of SO
X
, HCl and 

HF with the sorbent take place mainly in flue gas ducts, 
or in the reactor, if installed. To a lesser extent, the re-
actions continue in the layer of separated substances 
produced on the bag filter hoses. The reaction products 
are solids, separated along with fly ash, or they can be 
recirculated to reduce the consumption of the sorbent. 
Activated carbon is injected if removal of Hg and other 
heavy metals or PCDD/F is required. 

The principle of this method is the 

dosing of the sorbent into the flue 

gas stream.

› �For smaller units
› �Dry process
› �Simple equipment
› �Low investment costs
› �Short implementation time
› �Minimum spatial requirements
› �Minimum intervention in existing equipment

Product transported to silo

› �Mechanical/pneumatic transport

Product recirculation

› �Screw conveyor
› �Product can be moisturized if Ca(OH)

2
 is used

Bag filter

› Separation of solids from flue gas
› �Choice of optimal filtration velocity
› �Choice of filtration material as per 

process conditions
› �Simple and reliable hoses attachment 

system
› �Very low dust emissions

Contactor/Reactor

› �Extends dwell time
› �Sorbent Ca(OH)

2
 or NaHCO

3

› �Flue gas can be moisturized,  
if Ca(OH )

2
 is used

› �Activated carbon can be added

Pure waste gas

Raw flue gas incl. fly ash

Sorbent



The fluid bed absorber is an empty vertical flue with 
Venturi tube-shaped nozzles, in which turbulent flow 
is produced in a fluid bed, where fresh sorbent, fly ash 
from the boilers and recirculated product are mixed. 
Process water is injected separately into the absorber 
zone with a high concentration of solids, used for mois-
turizing and cooling the waste gases. The absorption 
temperature can thus be adjusted independently of the 
quantity of sorbent entering. The process results in a 
dry product, which is collected in a bag filter. A  larger 
part of the product from the bag filter is recirculated 
back to the absorber using fluid channels, and a small-
er part is transported pneumatically to a  product silo. 
Recirculating the product extends the stay of solids in 
the process to reduce the stoichiometric Ca/S ratio. For 

The principle of this method is the dosing 

of Ca(OH)
2
 sorbent into the circulating 

fluidized bed absorber. 

Semi-dry scrubbing with circulating 
fluidized bed absorber (CFB)
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› �Simple and reliable process
› �No limits on input SO

2
 concentration

› �More than 95% efficiency of SO
2
 removal

› �Complete removal of SO
3
, thus no special corrosi-

on protection material is needed
› �Activated carbon can be dosed to remove Hg and 

other heavy metals and PCCD/F
› �No preliminary fly ash removal is needed (but par-

tial reduction of fly ash from boilers is desirable)
› �Very low dust emissions at equipment output
› �No heating of scrubbed waste is needed
› �Equipment is functional even at lower boiler output 

thanks to waste gas recirculation

Absorber

› �Venturi nozzle/multi-nozzle
› �High concentration of solids
› �Waste gas in intensive contact 

with solids
› �Extension of residence time
› �Activated carbon can be added

Product transported to silo

› �Chamber feeding devices

Product recirculation

› �Fluid bed transport channels

Bag filter

› �Solids separated  
from waste gas

› �Choice of optimal  
filtration rate

› �Choice of filtration material 
as per process conditions

› �Simple and reliable hose 
attachment system

› �Very low dust emissions

Pure waste gas

Flue gas incl. ash

Ca(OH)
2

Process water
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› �All water is evaporated by the waste gas heat
› �No unpleasant suspensions occur
› �Temperature above the dew point
› �No wastewater
› �Dry desulphurization product

the most part, the product from a bag filter is recir-
culated back to the absorber using fluid throughs and 
a smaller part is removed by pneumatic transport to the 
silo product. By recirculating the product, we extend the 
staying of solids in the process due to a reduction in the 
stoichiometric ratio Ca/S.



Most solids are usually removed from waste gases 
leaving the boiler in the bag filter or electric separa-
tor. Waste gases enter the absorber under the show-
er level zone and are scrubbed with counterflowing 
suspension droplets. The droplets are injected via 
several shower levels at the top of the absorber. 
Each shower level is operated by a separate recircu-
lating pump. The cleaned waste gases pass through 
a droplet separator, where suspension droplets are 
removed, and are released into the air via a chimney 
absorber section or a separate wet chimney. 

Condensed gypsum suspension is pumped from the 
absorber circulation tank to dehydration in a hydro-
cyclone plant and auxiliary equipment, where the 
resulting product is separated as calcium sulfite, 
which can be further used, e.g., for drywall manu-
facturing.

Since this method works at temperatures below the 
dew point, the whole process equipment has to be 
made of suitable materials (stainless steel, plastics, 
laminates, etc.) or treated against corrosion (skim-
ming, rubber coating).

The working principle of wet limestone scrubbing is intensive scrubbing of waste 

gases with a suspension in the absorber, removing sulphur compounds, HF and HCl.

Wet limestone scrubbing

› �More than 96% efficiency of SO
2
 removal

› �Wet process
› �More complex equipment
› �Prior removal of solids is required
› �Cheaper sorbent
› �Usable product
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Absorber

› �Intensive waste gas scrubbing with 
suspension

› �Counterflow
› �Multi-stage droplet separator
› �Shower nozzles at multiple levels
› �Waste gas temperature below dew point
› �Specific materials used

Pure waste gas

Raw 
waste gas

CaCO
3

Process 
water

Oxidation 
air

Gypsum 
suspension 
exhaust
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Separation of ethyl alcohol emissions from a granulation line in the pharmaceutical industry
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The waste gas cleaning line may comprise a mechanical 
pre-separation of solids in a bag filter and subsequent 
three-stage absorption scrubbing using an alkali (typi-
cally NaOH) as the active sorbent component. The line 
usually comprises separation using activated carbon. 
The sorbent in different absorption stages is fully sepa-
rated on both sides, and individual pollutants are sepa-
rated selectively. The first absorption stage comprises 
a Venturi tube made of titanium.

The line includes peripheral equipment for sorbent 
preparation, line metering, control and management 
system, an accident security system, etc. The line may 
include an absorber to reduce NO

x
 concentration. 

Each line can be adapted to specific customer condi-
tions.

The legislation on emission limits 

on waste incineration and waste 

energy recovery facilities requires 

installation of combined or multi-stage 

waste gas cleaning. 

Processing of waste incineration emissions
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Other examples of possible combined/multi-stage scrubbing are shown below.

Pre-separation of fly ash, dry sorption, adsorption, tail-end SCR

Cooling tower, dry sorption/adsorption, wet scrubber, tail-end SCR

Semi-dry scrubbing with fluid bed (CFB) absorbers, wet scrubber, tail-end SCR

We supply our waste gas cleaning technology for incineration of various waste types from industrial to hospital to 
special waste, e.g., waste from military installations.
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Pickling is a  process used for the removal of impuri-
ties from surfaces of metal materials before surface 
anti-corrosion treatment, e.g., hot-dip zinc galvanizing. 
Pickling is done in a  bath of hydrochloric or sulphuric 
acid, during which acidic emissions are produced. These 
emissions have to be trapped and removed from the air 
before being released into the atmosphere. Air scrubbing 
uses a foam absorber or a filled column. They are based 
on the principle of emission absorption by a chemical re-
action in an absorption solution. The standard series is 
available for typical pickling plants with absorber capac-
ities from 2,000 to 35,000 m3/h of waste air, but each in-
stallation has to be designed individually in light of all op-
erating parameters and conditions. For instance, if dust 
or aerosol is present in the waste air, the equipment must 
include a Venturi absorber as the first stage.

Chromium is in widespread use in the metal surface 
treatment industry for decorative and hard chroming. 
Hard chroming is a technology used for steel corrosion 
protection using sulphuric acid and chromium oxide as 
media in a chroming bath. The process is accompanied 

by formation of a chromium triox-
ide (CrO

3
) aerosol, which is very 

dangerous to human health, which 
is why the emission limit for hexa-
valent chromium as well as pollu-
tion concentration in surrounding 
air is very low and inspected very 
strictly. For this reason, they have 
to be separated from the exhaust 
air. We use slat separators to in-
tercept sulphuric acid and chromi-
um droplets in a tank and waste-
water processing. The advantage 
is the high separation efficiency 
with low separator pressure loss. 
If necessary, a  multi-stage sep-
arator is installed, also in com-
bination with a  preliminary stage 
(coagulator), which increases the 
aerosol size. The separator can be 
used for other aerosol types, such 

as nickel oxides, depending on the corrosion protection 
technology. The standard series is available for typical 
capacities from 2,000 to 35,000 m3/h of waste gas, but 
each installation has to be designed individually in light 
of all operating parameters and conditions.

Processing of pickling  
and galvanizing emissions

Processing of chroming plant emissions
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The final stage of glass product manufacturing is pol-
ishing (crystal glass) or matting, which is done using 
hydrofluoric acid (HF) and sulphuric acid (H

2
SO

4
). Hy-

drofluoric acid above all is a very dangerous substance, 
the use of which is limited by very low emission lim-
its and low permissible workplace concentration. For 
this reason, waste gas from the polishing shop has to 
be kept at low work environment concentrations and 
then, of course, hydrofluoric acid emissions have to be 
kept within the emission limit. To achieve this, hydro-
fluoric acid is absorbed in an aqueous solution, usually 
in several stages. We use various absorber types, such 
as foam absorbers, filled columns or shower columns, 
depending on specific customer input data.

Casting cores are made using mixtures with an amine 
addition (usually triethylamine). This process produces 
amine-containing emissions, which give off a  very un-
pleasant odor. The core injection process takes place in 
so-called cold boxes. The emissions are exhausted and 
the air is purified in a line comprising a bag filter to re-
move dust as the first stage, and an absorber with clean-
ing/scrubing liquid on the second stage. Filled columns 
for amine absorption are typically used in combination 
with a first stage to remove any residual dust. The re-
quired amine output concentration is less than 5 mg/Nm3, 
so the efficiency has to be at least 99.5%.

Processing of pickling  
and galvanizing emissions Processing of glassworks emissions

Processing of foundry emissions
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Waste gases from WWTP operation can be cleaned 
using biological or chemical means; if WWTP sludge is 
incinerated, multi-stage absorption or dry techniques 
are used. The biological technique is based on pollutant 
removal using microorganisms. The biological technique 
is used primarily for low concentrations of pollutants 
that are biodegradable, and often for deodorizing. The 
products, CO

2
 and H

2
O, are harmless to the environment, 

and since no waste is produced, this technique is known 
as zero-waste. The biological techniques can use two 
versions of equipment: a bio filter and a bio scrubber. 
The choice depends on the chemical composition and 
emission concentration. The biological technique is used 
for odor removal (as the last step in some cases) as well 
as the removal of biodegradable substances (ammonia, 
acetone, styrene, etc.). 

The chemical process is based on emission absorption in an absorption medium – an acidic medium as the first stage, 
an oxidizing medium as the second stage, and an alkaline medium as the third stage. The combination is always de-
signed for the actual emission composition and concentration. Pollutants from waste gases produced by incineration 
of WWTP sludge are separated using multi-stage absorption equipment or dry sorption, wherein sodium hydrogen-
carbonate or calcium hydroxide is dosed directly in the flue gas duct or in a reactor.

Many new fertilizer production plants are being built. 
Some of them have a  very high capacity, even above 
200,000 m3/h of waste gas. The emissions present in the 
waste air comprise not only water-soluble and insoluble 
dust particles, but also gaseous emissions such as am-
monia, nitrogen oxides and hydrofluoric acid. They are 
removed using a  multi-stage combined absorber. The 
design is always adapted to input parameters as well 
as external circumstances and customer requirements. 
There are very strict emission removal requirements 
on the one hand, and it is desirable to have a very high 
concentration of the scrubbing solution on the other 
hand, so it can be reused in the production process, thus 
reducing production costs.

Separation of pollutants from WWTP

Processing of fertilizer industry emissions
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Various organic substances - solvents - are used in drug 
manufacturing. As the final process step, they have to 
be evaporated in a dryer to produce the powdery mate-
rial. Solvent vapors have to be removed from the waste 
air, and the technology choice depends on their nature 
and properties. Most of the solvents used are alcohols 
and ketones, which can be intercepted by absorption 
into an aqueous solution. We use filled columns with 
or without circulation. The typical capacities are from 
2,000 to 50,000 m3/hour.

Liquid droplets and fine dust particles are removed from 
both horizontal and vertical gas flows using aerosol (droplet) 
separators, e.g., in absorption scrubber columns, evapora-
tors, distillation columns or as fan or chimney protection. Our 
product range includes various types of eliminators, such as 
slatted or demisters - droplet separators or wire mesh or 
in combination with a Venturi absorber. The design always 

depends on the chemical composition and amount of parti-
cles, so it is individual for each application, adapted to our 
customers’ needs. A correct combination of various types of 
separators makes it possible to separate droplets smaller 
than 10 μm in diameter, as well as dust concentrations below 
20 mg/Nm3. We also offer demisters for high-pressure ap-
plications with or without automated rinsing.

Processing of electrical engineering
industry emissions

Processing of pharmaceutical  
industry emissions

Droplet and aerosol separation
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The electrical engineering industry produces many pol-
lutants, whether from from electronic component man-
ufacturing (soldering, brazing), final cleaning using or-
ganic solvents (e.g., solar panels) or in the air exhausted 
from work environments in the production facilities. The 
pollutants are separated using filled or shower columns. 
Their working principle is the absorption of pollutants 
via chemical reaction to an absorption solution, or they 
are flow columns with an aqueous solution (for organic 
substances).  The typical capacities are from 2,000 to 
36,000 m3/hour of waste gas, but the equipment has to 
be designed individually in light of specific pollutants, 
operating parameters and conditions.



Czech  
manufacturer

More than 

70 years  
tradition

Worldwide  
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Complete supplier program
› Equipment for flue gas cleaning from solid and gaseous pollutants 
› Pneumatic conveying of bulk materials
› �Equipment for air conditioning and ventilation of nuclear power plants
› �Equipment for building air conditioning and ventilation of industrial buildings, mines, tunnels and subways zvvz

ZVVZ ENGINEERING, a.s.

Sažinova 1339, Milevsko, 399 01

cisteni.spalin@zvvz.cz

+420 382 551 111

www.zvvz.cz


