ICT’s SCR
Testing Facility
Innovative Combustion Technologies

1.

FURNACE
A natural gas burner is used to generate the flue gas. The air-to-fuel ratio at the burner can be
adjusted to achieve the desired oxygen (O2) concentration for testing. Additionally, ammonia (NH3)
is added with the air and fuel at the burner to generate nitric oxides (NOx). Pre-combustion NH3
addition is controlled to achieve the desired NOx at the testing chamber inlet.

2.

MOISTURE CONTROL
The facility has the capability to accurately control the moisture of the content of the flue gas to
match that of full-scale operating conditions. Through the use of air-, water-, and glycol- cooled
condensers, the appropriate amount of moisture is removed from the gas prior to reaching the
testing chambers.

3.

INJECTION POINT
At the Injection Point, flue gas is doped with sulfur At
the Injection Point, the flue gas is doped with sulfur
dioxide (SO2) and post-combustion NH3 at the
desired levels.

4.

ELECTRIC AIR HEATER
The Electric Air Heater is used to re-heat the flue gas
to the SCR design operating temperature after the
moisture control point. The facility is capable of
maintaining flue gas temperatures within the typical
operating range for most SCR systems (600-800 °F).

5.

TESTING CHAMBERS
The Testing Chambers are equipped with
heating elements to maintain the catalyst at the
desired temperature. The facility is equipped
with three (3) separate testing chambers.

5a.

5A). SO2-SO3 CONVERSION
(EPA METHOD 8)
An undesired consequence of SCR catalyst is the
conversion of SO2 into SO3. Controlled condensation
testing is conducted at the inlet and outlet of the
testing chamber simultaneously to determine the
SO2-to-SO3 conversion across the catalyst sample.

5b.

5B). DeNOX TEST
The facility is equipped with two Fourier Transform Infrared
(FTIR) analyzers to measure the flue gas composition at the inlet
and outlet of the testing chambers. In addition to the FTIR
analyzers, a zirconia gas cell is used to measure flue gas
oxygen content at the test chambers.

6.

AGING CHAMBERS
Prior to testing, all catalyst samples must be aged in order to
achieve stable testing results. New or regenerated catalyst
samples are aged for at least 40 hours prior to testing, whereas
used catalyst is aged overnight. The facility is equipped with
four (4) aging chambers to increase sample throughput.

VALVE FOR TESTING
AND AGING CHAMBERS

7.

INDUCED DRAFT FAN
The Induced Draft (ID) Fan is used to control
the gas flow through the testing chamber.
Flow through the test chamber is calculated
to maintain the same linear velocity through
the catalyst sample as would occur during
full-scale operation.

8.

STACK
Flue gas exits the facility through the stack. Prior to being
released to the atmosphere, heat is extracted from the gas
to heat the air used for combustion.

9.

FULL LAB WITH XRF ANALYSES
In addition to the bench-scale testing, chemical composition analysis by x-ray fluorescence (XRF) can be performed
to determine the levels of specific catalyst poisons in each
sample. Surface and bulk samples are analyzed to determine the impact of surface fouling and bulk poisoning on
catalyst performance.
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