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NOx Emission Reduction

A NOx emissions from boilers are influenced by many
factors. The most significant factors are flame
temperature and the amount of nitrogen in the fuel.
Other factors affecting NOx formation are excess air
level and combustion air temperature.

A Control Techniques

A Low Excess Air Firing
A Low Nitrogen Fuel

A Burner Modifications
A Water/Steam Injection
A Flue Gas Recirculation



CO Emission Reduction

A High flame temperatures and intimate air/fuel
mixing are essential for low CO emissions.

A An induced flue gas recirculation package can
lower NOX levels by reducing flame temperature
without increasing CO levels. CO levels remain
constant or are lowered because the flue gas is
Introduced into the flame in the early stages of
combustion and the air fuel mixing is intensified.

A Intensified mixing offsets the decrease in flame
temperature and results in CO levels that are
lower than achieved without FGR



SOx Emission Reduction

A Typically, about 95% of the sulfur in the fuel will
be emitted as SO,, 1-5% as SO,, and 1-3% as
sulfate particulate. Sulfate particulate is not
considered part of the total SOx emissions.

A SOx pollution has been controlled by either
dispersion or reduction. Dispersion involves the
utilization of a tall stack, which enables the
release of pollutants high above the ground

A Flue gas desulfurization involves the utilization
of scrubbers to remove SOx emissions from the
flue gases.



Ash Removal/ Recycling/ Use

A Ash from coal can be used for cement
production or mixed with clay for bricks

A If coal ash is left in a landfill there might be some
eaching into the soll

A If the soil has a lot of clay, the clay will absorb
the leachate.

A Ash from biomass contains a large amount of
trace elements that should go back to nature.

A Ash from rice husk contains a high amount of
silica (92%), which has a high value in cement

A White rice hull ash can be sold at > 100%$/ton




Emission Limits

Emission Limit Valoes Germany ( TA-Luft)

Vol. 9% 02 Size PM ( mg/m?) CO (mg'm? MOx (mg/'m?)
11% = 5 MW 20 250 250
11% 2.5-5NMN 50 250 250
11% < 2.5 MW 100 250 250

Emission Limit Values — Ausiria i LRG-K)

Vol. % 02 Size PM [ mg'm?) CO(mg'm3 MOx (mg/'m?)
13% < 2 NV 150 (no limit) Ll
13% 2-5NW 120 250 Ll
13% = 5 MW 50 250 200-300




Uncontrolled Biomass Boiler Emissions

Emission Grate burner Fluidized bed
1,746 mgﬁmg 175 mf_r,-“]'n'1
CO 645 ke/G] 63 ko/(G]
1,200 ppmdv 1 50 ppmdyv
226 mg/m” 182 mg/m"
MO, &6 ko/Gl 69 ko/(]
|18 ppmdyv 95 ppmdv
PM USEPA _.AF'—_iE: 240 - 330 mf_r,-“m:
' AB Kraft Mills 33.5 - 130 mg/m’
VOC 77 ppmdyv (7% Oa) 2 ppmdv (7% O2)




Reduction of Particulate Matter

Control System Uncontrolled | Removal Efficiency % | PM concentration
PM mg/m” (for 1 pm Particles) mg/m’ at stack
Hich Efficiency Cyclone 30-40 230-120
Multicyclone 50 165 -120)
Venturi scrubber 330 96 15
Flectrostatic precipitator 08 7-4
Baghouse 99 7-4

(After AP42 Wet Wood and Stem)




Dall Energy Biomass Combustion Plant




Dall Energy
High Efficient Biomass Furnace
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Dall Energy Biomass Furnace

Emissions

Table 2 Measuremants in flue gas outlet from furnace - 20th March 2012

Parameter Unit Average Average
Load % 100 20
Measuring period hh:mm 11:12 - 14:22 16:44 - ZO:OOj‘
Temperature G 958 845
O Vol % (dry) 4.88 5.25
H;0 Vol % 38.0 324
CO ma/m3(ref)’ <2 <2
NOx mq/m3(ref) 200 140
Particles mg/m3(ref) 69 64
Condensable in rinse and condensate ] mg/m3(ref) 50 68




Reducing/Removing SO,

REMOVING SULPHUR DIOXIDE

Calclum carbonate
reacts with sulphur
in flue gas

Cleaned flue gas A

Cooling water

Limewash
(calcium carbonate)

Flue gas

. »
.....

Gypsum
(calclum sulpmno)v

SOURCE: ZE PAK

Wet scrubber with
Calcium Carbonate
Injection.

The wet scrubber will
also remove fly ash
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Boiler, Economizer, Cyclones, Wet
Scrubber and Stack



