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/ Introduction \

Unlike other conventional fuels, NH; does not produce carbon-based emissions. However, NH; presents
significant environmental concerns due to the potential for substantial emissions of NH;, NO,, and N,O. The
primary cause of NH; emissions Is incomplete combustion. N,O emissions arise from intermediate products
formed during the incomplete combustion of NH,. It iIs well established that N,O emissions possess a
considerably high global warming potential. In combustion strategies, there Is a trade-off in controlling NH,
and N,O emissions. Consequently, advanced after-treatment systems are critical components in the effort to
\reduce emissions from NH;-fueled engines.

NH5: Strong Irritant odor, highly toxic.

NO,: Photochemical smog, acid rain, air pollution, highly toxic.

N,O: Along-lived greenhouse gas. Ozone-depleting substance.

| A
ol TR s, izt SER o £

Rzl \“ /,‘.‘fl_“l, 'w1‘” ’\ % ‘ ¥ i e N & T o,

s i & _\" 5 Y ¥ :

gy \ H ) PR f
v B SN R alf Sk a1 7
(4 o \ R A ,‘r\ AT e R §,q T w2
IR N e, B e e T T ol LR S SRR

xs 1, AT P v et e g

J ";i‘ ¢ \'\p»ﬁi.lg ‘: 1 i e L
Fuels (H,/NH,)

zero-carbon fuel

Heat Recovery

NHz + NO + NO,; + N,O

Conventional Fuel

JM Johnson Matthey Ammonia cracking catalysts N /Fundamentals model analysis of combustion speed\
100% NH, + * < NH, (*) NH(*)+ * < N(*) + H(*)
90% 12 = Filtering pressure records
80% £ NH;(*) +* < NHy(*) + H(*) 2H(*) < H, (9) + 2(*) e gp 1
’;@ I * * % * * * 10 , ; - -
g 0% |8 NH,(*) +* <> NH(*) + H(*) 2NC) < N (9) + 2() Determination parameters by
0 $ S 8 z : :
g 60% ,’,5: * . catalyst active site : genetlc algorlthms
5 50% | /S O :
2 § ~ 0 foeeeeee” E
S 40% |1 Iil E : . . .
S ——GHSV=18,000 1/h Ammonia cracking o | Diagnostic thermodynamic model
E 30% : catalyst iy ? D 4 - _kz:i.o (gasoline)
20% 2B 1 IS 2=1.0 (G+M1] Geometric model
10% i - i :
0% . — s 0 CADO-10 - CAD 10-50 : CAD 50-90 :
100 150 200 250 300 350 400 450 500 550 o F 5 10 15 20 25 3 35 40 4 Combustion flame speed (S;)
Temperature of catalyst inlet flow (°C) Outlet < R. (mm
\ (Accepted for publication in Thiesel 2024) / \ f ( ) /
/ After-treatment systems for Ammonia Fueled Engines
B nfe JM sohnson Matthey
poeomee FTIR Analyser N H
R HSense Anal Lean NH3+H
’ — Rich 37112 Selective catalytic
. 8 NH;+HC Fuel Reduction NoO catalysts
_ w Engine
R N Outlet ... i 1 1

Emission Analxser PC

Three Way NH,; Oxidation
Catalyst catalysts

Testo Meter |-

NH; oxidation:

Temperatures, Pressures,

= Torque, Flow Rates,
injections Profiles, other
Engine Data and Signals
[T ] ;
/RSN e S

i ----------- FTIR Analyser 88"

Oxidation and adsorption of ammonia are more efficient at high temperatures for Pt.
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NO, reduction:
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