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1. Introduction & Motivation

» Ammonia (NH,) is currently produced through the Haber-Bosch (HB) process, and its production accounts for P28 of the final
energy consumed, nearly half of the hydrogen produced, and around of the carbon dioxide emissions’-2.

» WA of NH, is produced from natural gas and naphtha, while the remaining is produced from coal and Heavy Fuel QOil’-2,

* In Europe, according to RED IlI, by 2030, of the hydrogen consumed by industry must come from renewable sources.

Il. Objectives

Understand the primary impacts of integrating green hydrogen into traditional ammonia synthesis processes. Building upon existing
research?, identify the operational and technological bottlenecks, and formulate a comprehensive decarbonization strategy for

conventional ammonia production facilities.
lil. Methodology
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Figure 1. Simplified schematics of the model developed: SMR and HB sections.

bypass fraction [%]

o0 | 4 | 8 | 12 16 19 o7 100 | 100 |
10,0% 1100 10,0% 1100 1100
[
@

8,0% o 1076 8,0% 1076 1076
c — | = — —
2 v ® S 2., o 3
[q+] o0 Rl I o0 Rl Rl
N £ @ N £ @ o
c = 6,0% 1052 5 =2 6,0% 1052 5 1052 S
Sw P ® Sou w® ©
g 3 2 58 2 2
2 < E 8¢S £ £

©

2 5 4,0% ® 1028 = '@ 5 4,0% 1028 = 1028
QT 2 0% 2 =
o= ® 5 8= 5 S
& S £ ® ® 5] ® O S

2,0% 1004 2,0% 1004 1004

0,0% . 980 0,0% l 980 980

0% 2% 4% 6% 8% 10% 0% 2% 4% 6% 8% 10% 60% 61,2% 65%
Green Hydrogen Incorporation Green Hydrogen Incorporation Green Hydrogen Incorporation
I Process Decarbonization Natural Gas Savings @ Ref-ll Outlet Temperature mum Process Decarbonization Natural Gas Savings ® Ref-ll Outlet Temperature ® Ref-l11 Outlet Temperature

V. Final Remarks

* The integration of green hydrogen leads to process decarbonization and enables natural gas savings.

* An increase in Ref-Il outlet temperature is reported, which may cause equipment overheating and restrict further integration of green
hydrogen.

* A Ref-l bypass helps prevent equipment overheating, enabling higher incorporations of green hydrogen (up to ¢. 60 %). It is an option
to consider in a future decarbonization strategy for a conventional ammonia plant, along with other solutions to be proposed.
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