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from deNOx to reNOx

NH; generation by use of NO in
combustlon exhaust
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I. from deNOXx to reNOXx
I1I. take-home message

consumption-oriented to recycling-oriented
society



outline~What is reNOx?

deNOXx: the catalytic processes for the removal of nitrogen oxides, have been
studied, typically emitted from automobiles.

As a “reactive nitrogen compound (RIHTFZEZFR{ESM) ” NOx, ammonia,
and urea are involved in the deNOx catalytic system.

This approach to environmental issues has led us to turn in the direction of
synthesizing ammonia from NOXx in an energy-saving manner. ..reNOXx

Catalytic and scientific approaches to the recycling-oriented society in the
future, is introduced, including our preliminary, latest results as well as our
motivation.
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our energy enjoyment society
based on oxidizing/consuming reactions
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co, —> Energy
NO,

—> Environmental issues

CO, and environmental problems are produced simultaneously with energy.
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shift to a society

based on reducing/producing reactions
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X0, + R — X(or X') + RO,

H, T E® A H<O
C = Reductant
NH;

CO, and NOx are used to regenerate energy (re)sources.
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from deNOXx
to reNOXx

production of valuable N compounds
by energy-less catalytic process



representative “catalysis” so far

deNOXx for environmental issue

direct decomposition—>N, + O, the most ideal and difficult

reduction i .
the current technology in
+HC+N2 + COZ + HZO gasoline-engine deNOx
-+ CO%N2 <+ C()2 less selective in O,
the current technology in
+ NH3%N2 + HZO stationary and heavy duty deNOx

urea needed from external

production of NH; for food problem

N- + H. = NH the Haber-Bosch process
N- 2 2 3 under high T and P conditions



NOXx as the source of NH,;

game
changer .
—> X reNOXx
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our target of NTA (NOx-to-Ammonia) reNOXx

combustion SCR
exhaust '
2"d goal:
1st goal: NTA more than 50% in the exhaust
NTA 50% in the exhaust IS achieved.
is achieved. Reductant Then, residual NH5 is recovered and
Then, deNOx is attained. (HC, CO+H50, H>) recycled as the chemical source.




MS NTA team

materials
investigators

[ 2 step NTA
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2 step NTA team

Our strategy: Placing an adsorbent capable of separating and recovering NO even under oxygen-rich conditions to recover only NO.
The concentrated NO is fed to the NTA catalyst in the subsequent step, where it reacts with a reductant to produce NHs.
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summary of the result by the 2 step NTA
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adsorption: NO 500ppm, Oz 10%, (wet H0 5%)/N> 200 mL/min at 100-200 °C
TPD: Oz 10%/Nz 200 mL/min, heated to 500 °C (10K/min)
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take-home message

from the society dependent on internal combustion:
oxidizing and consuming

to a society with recycling-oriented

materials /resource: reducing and producing

B{EEHEOHRDS, BxEERDHIIA

our approach “reNOx", producing NH; not from N, but
NOX, resulting in a deNOx method in a style of

“local production for local consumption”
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