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Application field

Oxidation of halogenated SOV in general and especially of chlorinated solvents (methylene
chloride) typical of the chemical industry and of the chemical-pharmaceutical synthesis.

Operational parameters

In compliance with the recent regional resolutions, the thermal plants destined to the
abatement of halogenated organic substances (normally chlorinated solvents) are conceived

for ensuring the following operational parameters:

Concentration of chlorinated solvents Combustion Resident
(expressed as organic chlorine) temperature time
<0,5% 950<C 1s
05-1% 950C 2s
> 1% 1.250C 2s

Process scheme

Sede Legale e Unita Operativa: Viale Lombardia, 33 —20013 MAGENTA (MI) ITALY — tel. 02 9790466 — 02 9 790364 — fax 02 97297483
Cap. Soc. Euro 103.000 i.v. — C.F. 11520580157 — p. iva 03134260961

E-mail: info@airprotech.eu — http://www.airprotech. eu




airprotech s

air protection technology

Combustion unit

This is a three-chamber plant with regenerative thermal recovery on ceramic masses.
The ceramic Pall rings have the function of accumulating the thermal energy of the purified
air coming out of the combustion chamber and giving it back during the following phase by
heating the polluted air entering the plant. The combustion chamber is equipped with a
burner which, using a suitable fuel, increases the air temperature up to reaching the
operating temperature. This temperature is kept constant and even in the whole combustion
chamber through a modulating valve placed on the fuel supplier, controlled by a temperature
adjuster.

At this temperature, the non-chlorinated solvents are oxidised with CO2 and H20 while the
chlorinated solvents are oxidised with CO2 and HCI. In order to avoid the corrosion
phenomena due to HCI condensation, the air temperature at the chamber outlet during the
recovery phase is kept at a value of about 220C. The presence of three chambers allows a
continuous operation without the transitory compensation phase typical of two-chamber
systems.

The chambers will follow this cycle:

0 1st chamber: it acts as a pre-heater of the incoming air

0 2nd chamber: it acts as a heat recovering device for the air going out of the
combustion chamber

0 3rd chamber: washing phase with clean air.

The switching of the different phases is obtained nearly every 60 seconds through suitable
valves placed under the burner body.
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Operating principle of three-chamber system

The polluted air coming from the divisions is sucked by the process fan, placed downstream
the washing unit, and conveyed to the lower part of the burner body from where, through the
KV-01 A open valve, it goes to chamber A. The other KV-01 B and KV-01 C, valves are
closed. In chamber A, the air is pre-heated.

At the outlet, the air goes through the combustion chamber, which is constantly kept at the
oxidation temperature by means of the B-01 burner independently on the solvent
concentration. The air goes out of the combustion chamber and through chamber B, where it
cedes a part of its heat to the ceramic mass contained in it, thus cooling itself. The purified
air goes out of chamber B through the KV-02 B valve, while the other KV-02 A and KV-02 C
valves are closed. At the same time, the third chamber C is in the washing phase so that, in
the following cycle, the purified air coming out of the combustion chamber can go through it
withoutcarrying non-oxidised S.0.V. towards the chimney. In this phase, the KV-03 C valve
is open and allows the purified air to go into chamber C. This air will go out of chamber B
together with the process air. The overall volume of air going out of the burner body is
conveyedto the quench. The three chambers will alternate cyclically in the different phases,
thus guaranteeing a continuous plant operation.

In the event the concentration of the S.0.V. in the process gases is likely to produce an
excessive temperature increase in the combustion chamber, the KV-102 modulating valve,
driven by a temperature adjuster, will dilute the process gas through the environment air.
The quantity of air sucked from the divisions can be adjusted thanks to the intervention of
the control loop, which will vary the rotation speed of the process fan. All the temperatures
(combustion chamber, incoming process air andoutlet air) are continuously controlled and
partly recorded, so as to always guarantee a safe plant operation. The flame ionisation
analyser (F.I.D.) continuously measures the concentration of the incoming S.O.V. and,
through two settable alarm thresholds, highlights the eventual concentration peaks close to
the lower explosiveness limit (L.E.L.) and eventually blocks the plant, thus placing it under
safety conditions.

In case of plant operational irregularities requiring the “plant block”, the KV-101 valve placed
upstream the system is automatically closed and the KV-102 valve is completely opened,
thus allowing the environment air to enter for washing the plant itself.

Smoke washing unit

The smokes going out of the burner are fed to a quench, in which the adiabatic saturation
cooling process is performed through the counter-current spraying of H20.

The saturation temperature is about 60C. The quench is equipped with independent
spraying devices (for operation and one for emergency). In this way, it is possible to
guarantee the smoke cooling while protecting the integrity of the column placed downstream
the system.

The building material is particularly resistant to acid corrosion. All the necessary safety
procedures are adopted for guaranteeing the operation of the equipments in the different
operating conditions.

The washing unit is made of a filling-up type column equipped with a stage of highly efficient
PALL rings.

The cooled smokes coming from the quench enter the column from its lower part and,
moving from the bottom to the top, go through the bed of Pall rings in counter current with
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respect to the alkaline solution. The chemical/physical absorption of the hydrochloric acid
produced by the combustion of the chlorinated solvents is carried out on the surface of the
Pall rings. The purified smokes go out of the upper part of the column and are discharged
into the atmosphere through a polypropylene chimney.

The abatement solutionis fed onto the head of the bed of Pall rings over a suitable liquid
distributor which guarantees a homogeneous “dampening” of the bed of Pall rings itself. At
the outlet of the bed of Pall rings, the solution is collected into the lower basin of the column.
A tank is connected to this basin and two vertical centrifugal pumps are installed on the tank
(one pump is in stand-by). The pumps re-launch a part of the solution to the quench and
another part is re-circulated on the column.

A pH adjustment loop controls the dosing pump feeding the soda, thus keeping the pH at an
optimal value for the abatement. The bleeding of the saline solution produced is continuously
performed by means of an overflow operation.

Furthermore, the tank is equipped with low-level switches which stop the vertical centrifugal
pumps when the level of the solution in the tank goes under the lower limit allowed for the
good operation of the pumps themselves.
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