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Selective catalytic reduction (SCR) is a process used to reduce Cccu

nitrogen oxides (NOx) emissions from industrial exhaust gases by
converting NOx into nitrogen and water through a reaction with
a reductant, typically ammonia or urea, in the presence of a
catalyst. This technology is widely employed in power plants,
industrial boilers to comply with stringent emission regulations.
SCR systems utilize various catalysts, including vanadium-
titanium-based and manganese-based catalysts, which are
selected based on their performance characteristics, such as
operating temperature range and resistance to deactivation by

impurities like sulfur and water.

REMOVED COMPONENTS

e Nitrogen oxides (NOx) as the primary target
component with an efficiency of 90-94%?
e Sulfur dioxide (SO,) is indirectly targeted.

FUNCTION IN CCU VALUE CHAIN

o Feed gas pretreatment.
e Reduction of NOx in the flue gas.
e Protects the integrity of CO, capture systems.

LIMITATIONS

e Impurities in flue gas can cause solvent and catalyst
degradation.

e Ammonia slip (NHs) could be around 2 ppm,? if the
injected ammonia is not fully utilized in the reaction
with NOx.

e Temperature sensitivity, the catalyst in SCR systems
has typical operational temperatures (200-500 °C).}

ENERGY

e Primary electricity is used for operating pumps,
fans, and other equipment.

e Heating is generally not required for the SCR system
since it relies on the heat present in the flue gas.

CONSUMABLES

e Ammonia (NHs) at 29 wt.% concentration? or Urea
(CH4N20) used for NOx reduction.

e The catalyst needs to be replaced. Catalyst lifetime
depends on the flue gas. It varies from 40,000 —
60,000 hours for oil and gas-fired units.?

Energy & consumables
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Selective Catalytic Reduction

Electricity (kWh/tNOy) ~3530?

Catalyst (m3/tNOx/hr) ** ~788?2

*Depends on the NOx concentration
**Replaced every 3 years

COSTS

The cost of installing an SCR system can vary
significantly based on several factors, including the size
of the unit, the type of ammonia system used, and the
NOx removal efficiency design basis. Generally, the
cost is around €4000 per tonne of NOx removed.?
Another source ranges the NOx removal cost from
€2480 — €2665 per tonne of NOx removed.? The larger
units tend to have lower costs per ton of NOx removed
compared to smaller units.

2 Flue gas from coal boiler; inlet NOx rate — 0.19 t/hr; NOX
removal efficiency — 85%,; 2016 euros, catalyst lifetime —
24,000 hours; operational time — 8760 hours; electricity price
—32.5 €/MWh; 29 wt.% ammonia solution price — 90 €/t.

TECHNOLOGY PROVIDERS
e SCR system by Babcock & Wilcox, USA

e SCR system and catalyst by Shell, UK
e SCR system by Alstom, France

e SCR system by Mitsubishi Heavy Industries, Japan
e SCR Technology by GEA, Germany

ALTERNATIVE TECHNOLOGIES

e Selective non-catalytic reduction (SNCR) is a
simpler, lower-cost technology that injects a
reagent (ammonia or urea) directly into the flue gas
stream at high temperatures (850-1050°C).*

e Chemical absorption, which involves chemical
absorption of NOx, is often integrated into systems
designed for multi-pollutant control.”



https://www.babcock.com/home/products/selective-catalytic-reduction-scr-systems/
https://www.shell.com/business-customers/catalysts-technologies/catalysts/environmental-catalysts/selective-catalytic-reduction.html#iframe=L2NvbnRlbnQvZXhwZXJpZW5jZS1mcmFnbWVudHMvc2hlbGwvY29ycG9yYXRlL2J1c2luZXNzLWN1c3RvbWVycy9zcGVhay10by1hbi1hZHZpc2VyL19qY3JfY29udGVudC9yb290L3dlYl9jb21wb25lbnQvbGlua3MvaXRlbTAuc3RyZWFtLzE3MzQ3MTk3NDU0NTUvYjIyMmMyOWJiYjVkZjE1ZTExMTEzMDBlMTFlNTE4NDkxMDI4Y2ZkNi9ib2R5LXVwZGF0ZWQuaHRtbA==
https://www.alstom.com/press-releases-news/2014/12/te-plomin-and-alstom-sign-contract-for-the-construction-of-a-selective-catalytic-reduction-scr-plant-for-plomin-2-power-plant
https://power.mhi.com/products/aqcs/lineup/flue-gas-denitration#:~:text=The%20selective%20catalytic%20reduction%20(SCR,key%20component%20of%20this%20system.
https://www.gea.com/en/products/emission-control/catalytic-gas-cleaning/scr-plants-nox-removal-denitrification/

Belco® Wet Scrubbing by Elessent Clean
Technologies, USA

e (Catalytic filters (e.g., catalytic bag filters or candles)
combine particulate removal with NOx reduction in
a single unit.
CataFlex™ by Topsoe, Denmark
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DISCLAIMER

Notwithstanding that this infosheet has been prepared by the
developers with the utmost care, using reliable sources, this
infosheet is provided on an "AS IS" and "AS AVAILABLE" basis. The
developers make no warranties of any kind, express or implied,
including but not limited to warranties of merchantability, fitness
for a particular purpose or non-infringement of intellectual
property rights, with respect to this infosheet. The developers do
not accept any responsibility or liability for the use of this infosheet.
Use of this infosheet is at the user’s own risk. The developers of the
infosheet are not responsible for any errors, inaccuracies, or
misinterpretations of the information contained herein.



https://elessentct.com/technologies/belco/belcor-wet-scrubbing-for-sox-nox-particulate-reduction/
https://www.topsoe.com/our-resources/knowledge/our-products/catalysts/cataflextm

