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Flue Gas Purification
(Thermal treatment: incineration )
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Division of emissions(depending on +

their size and the degree of
severity:)
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-Thermal NOx: When burning a portion of
the nitrogen in the air is oxidized to
nitrogen oxides. This reaction occurs only
significantly at temperatures above 1300 °
C. The reaction rate depends exponentially
on the temperature and is directly
proportional to the oxygen content

-Fuel NOx: when burning a portion of the
nitrogen contained in the fuel is oxidized
to nitrogen oxides.

HCl and SO, )ssaaadl jlad) dallaa cilyiis

Depending on the concentrations,
temperature, size of the flow to be
treated and of further parameters, can
be used different technologies for the
treatment of acid gas emissions. Being a
quick summary we can mention:

Bag filters with reagent injection(calcium
hydroxide (Ca(OH).) or sodium bicarbonate))

The filters in flat bags are successfully used for
the chemical absorption of acid gases such as
HF, HCI and SO, in addition to the adsorption
of other pollutant compounds. Generally it is
used, among others, calcium hydroxide and
sodium bicarbonate (Ca(OH),) of typical
commercial quality, which is injected in the
gas stream before entering the filter. To
achieve proper compliance with the emission
limits required, the additive should be added
in amounts over-stoichiometric (from 1.5 to 3
times).

at least 130-200 ° C
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2.Treatment of dioxin and furans and mercury Hg(heavy metals ) &
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PROCESS OF REDUCING NON-SELECTIVE
CATALYTIC (SNCR):

the reducing agent (typically ammonia or
urea) is injected into the furnace and reacts
with nitrogen oxides. The reactions occur at
temperatures between 850 and 1000 ° C,
with higher reaction rates and lower in this

Measurement :The
Intelligent Gravimetric
Analyzer (IGA)

The system is an ultra-
high vacuum (UHV)
system and allows
measurement of
isotherms and accurate
determination of the
adsorption and
desorption kinetic
profiles for each
pressure step. The
system consists of a
fully computer
controlled
microbalance, pressure
admit  system and
temperature regulation
system

The Environmental Protection

Agency (EPA) showed that
dioxins broke down easily when

exposed to temperatures in
excess of 1,200 °C.

By activated

carbon(can be also
called "lignite Coke for
odorous compounds.)

Activated carbon is in the
form of a fine black talc.
Its elementary particles
are made porous by a
suitable heat treatment so
as to create therein pores
having dimensions of
affinity with the molecules
to be filtered. So there are
formulations of active
carbon adapted to
different molecules that
one wishes to retain.

Selective Catalytic Reduction (SCR) is a
catalytic process during which ammonia
mixed with air (the reduction agent) is
added to the exhaust gas and passes
through a catalyst, usually a sieve (e.g.
Platinum, rhodium, TiO,, zeolites). When
passing through the catalyst, ammonia
reacts with NOx to give nitrogen and water
vapor.

To obtain a minimum feeding rate
(F(min)) of activated carbon (AC), It was
found that dioxin removal
efficiency(eta) increased with an
increase in AC feeding concentration.
This had an almost linear function to
F/Q when F/Q was less than 65 g/Nm(3),
where F was the AC feeding rate
(mg/min), and Q was the volumetric
flow rate of flue gas (Nm(3)/min).
However, it did not seem to be affected
by F/Q, when F/Q was larger than 150
mg/Nm(3). On the basis of the
experimental data obtained in this
study, the removal efficiency of dioxins
by the application of AC could be
correlated as eta
(%)=100/[1.0+(40.2/(F/Q)(3))].

* Treatment by Ca(OH),.

Ca(OH), + 2HC1 5 CaCl, + 2H,0

Ca(OH),+ 2HF < CaF, + 2H,0

CH(OH)E + SO;J; CHSOg + Hgo

CaSO; +1/2 O,— CaSOq

5.Continuous Emission Monitoring (CEM)
A series of sensors will be
implemented to assure a
continuous emission
monitoring of different gas

* Treatment by NaHCOs;:

NaHCO; + HC1 s NaCl + CO,+ H,O

Dioxins concentrations at activated carbon adsorber Flue gas from bagfilter

High efficiency .
activated carbon

Dioxins concentrations
{HE'TEQfm3-n-unn_) Removal-

NaHCO; + HF = NaF + CO, + H,0
2NaHCO, + SO, + 1/20, — Na,SO, + 2C0O, + H.O

Inlet Outlet efhciency (%) .
; formed in the flue gas
Electric furnace for steel 5.5 0.009 3 99.83 ~l' l' +h he Dioxi 9
Ash melting furnace 1.8 0.000 80 99.96 { ) without the Dioxins an
Waste furnace 1.1 0.000 16 99.99 L furans that measured by
N Y/ .
Hg concentrations at activated carbon adsorber I :/ / GC(gas chromatographic );
p Sensors of:CO,CO,,NO,NO,,

Inlet (mgf’mj-nurm.) Outlet (mg/m3-nnnn.) ‘ SOZ,SO, HC|, heavy metals.

Waste furnace 0.065 {'0‘0.0 > C e clemedes
(Under determination limit) Cartridge packed with activated carbon
Ash meltin <0.005
furnace : 0:57 (Under determination limit) @NLAP/AECENAR March 2019
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