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EXPERIMENTAL RESEARCHES FOR THE REDUCTION
OF THE NOXES DURING THE BURNING OF PIT COAL
FROM JIU VALLEY — ROMANIA

The paper summarizes measurements conducted on a pilot combustion installation in
liquefied layer, used in experimental activity when functioning on a pit coal in the Jiu Val-
ley. Desulphurization of combustion gases and their general purification was a major prob-
lem in the last quarter of the century for many users of combustion installations with pollut-

ant emissions.

HOI[BGI[GH HUTOT UBMCPCHUAM, IMPOBCACHHBIM HA MMHJIOTHOM YCTAHOBKE IO COKUTAHHUIO B COKH-
JKEHHOM CJIO€, HCIIOJIb30BaBLICHCA A1 MPOBEACHHA 3KCIEPHMEHTOB B YIOJBHOM paspese Jiu
Valley. Y ganenne cepbl 1 00IIast OMHCTKA ra3000pa3HBIX MPOJYKTOB CTOPAHUS SBILUIACH OCHOB-
HOHM MpoOIeMOil A1 MHOTHX IIOIIB30BaTEICH YCTAHOBOK IO CXKHTAHMIO C BBHIOPOCOM 3arps3HSIO-
[IAX BEHICCTB B MOCTICAHCH YSTBEPTH MPOLLIOTO BEKA.

Experimental researches. I have done
tests at the conditioned Jiu Valley pit coal com-
bustion (H; = 3800 kcal/kg = 15890 kJ/kg) in
order to experiment noxes reduction solu-
tions on a pilot combustion installation in
liquefied layer. I have done measurements
on a pilot installation using different
reagents one by one (ammoniac, urea,
calcar, sodium hydroxide etc.) to observe the
emissions/concentrations reduction of the
noxes from the emission gases (SO;, CO, O,
NO and NO;). With the help of the
TESTO 350 XL gasanalyst I have measured
the pollutant emissions momentary and

determined the  atmospherical noxes
concentrations by calculation (table 1),
which can be compared to the limit

admisible values (table 2).

The variation of the temperatures in the
burning point and in the thermal transfer sys-
tem, the variation of the temperatures when
entering CGPS (Combustion Gases Purifica-
tion System), the variations in the chimney
after the centrifugal separator (cyclone) and
CGPS have been monitored online with the
help of the MENER program.

I have done reduction/retain pollutant
tests through: ammoniac injection (NH;
16 %, 11/h~1, 6 g NH3/Nm® gases); the
insertion of urea granules into the burning
point, mixed with the used fuel (about
150 g urea for 10 kg mineral coal 1,5 %);
the gas wash in the reactor with alkaline
solution (2-3 % NaOH, debit 11 solution/m’
gases) the sulfur dioxide being retained si-
multaneously. At the entrance into the
scrubber the gases are being wet by the
washing liquid pulverized through a system
mounted on the hood of the scrub, they are
completely undusted; the retain into the
liquid of some gas pollutants taking place
also (SO; and NOy).

The combustion gases have been ana-
lyzed in front of the scrub and after the drops
separator (at the gas evacuation into the
chimney).

These results (table 1) represent the
measured values mediation during a long
continuous functioning of the installation
(several hours)”.

* Ciolea D.I. Contract No.5936/18.09.2006 CEEX —
Module IT - MD.
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Table 2
The admissible limit values

The maximum admissible concentration [mg/m> N]
Noxes Short time Annual long term medium for the
average protection of:(*from 2010)
1h Daily Human health Vegetal health
SO, 350 125 20 20
NO, | 200" | - 40" 30"
PM;, | - 50 40" 20"
CcO Average at 8 h daily 10 mg/m*N

Conclusions. During the experiment on
the combustion on pit coal from Jiu Valley on
the pilot installation in liquefied layer I was
able to observe:

e after three hours of continuous func-
tioning, the temperature when exiting the
burning point equaled the one entering the
convective part;

e the variation of the temperatures when
entering the combustion gases purification sys-
tem (CGPS) after the centrifugal separator (cy-
clone) and after CGPS at the chimney;

e the variation of the SO, pollutant con-
centration during 1,5 hours of measurements,
before and after CGPS when using the (NH3)
ammoniac as a reductive agent;

e the variation of the NOx pollutant con-
centration during 1,5 hours of measurements,
before and after CGPS when using NH; or urea
as a reductive agent;

¢ a medium degree of reduction for NOy
and SO, during the experiments (in the first
stage, the ammoniac was used for the reduction
of the NO, and SO, concentrations, in the sec-
ond stage the ammoniac was used for the re-

duction of the SO, and the urea for the reduc-
tion of the NOy).

For the denoxation and neutralization of
the SO,, as ammonium sulfur [(NH4),SOs], at
the technologies that use (NH;) the working
costs are high (because of the reagents con-
sume) but there is no used water resulting.”

After using the limestone as a reagent into
the burning point I found that: the primary mat-
ter is inexpensive and the investment and work-
ing costs are much lower than in the case of
using other combustion gases desulfurization
processes; the desulfurization degree when
burning the coal in liquefied layer is high and it
ensures SO, concentrations in the combustion
gases inferior to the limit one; because of the
high temperature the synthetization of the cal-
cium oxides particles is produced or even the
calcium sulfur decomposition; the quantity of
ash that must be evacuated from the combus-
tion installation is increased.

On the other hand the conditions for re-
taining the ashes dust into the electro filters
are worse as a consequence of the increased
particles’ finesse, but most of all as a conse-
quence of their electric resistivity increased
because of the increased sulfur content re-
tained into the ashes.

The uses of absorbents in the combustion
systems in liquefied layer constitute integrated
desulfurization systems. These limit the com-
bustion temperature around 850 °C; the maxi-
mum value reached in short periods has been
of 1200 °C.

¥ Ungureanu, C., Pdnoiu, N., Ionel I, sa. — Fuels.
Combustion installations. Boilers, Polytechnic Timisoara,
Publishing house, 2006.
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