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ntative methods to produce green hydrogen is hy-

drogen production from green ammonia. The process of producing hydrogen
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from green ammonia is well known as a representative eco-friendly process be-
cause it does not generate direct CO,. This research proposes a new process sys-

tem for hydrogen production from green ammonia and analyzes in terms of en-

ergy efficiency, economic feas
ciency of the proposed proce
process through heat integra

ibility, and environmental impact. The energy effi-
ss is improved by 18.7% compared to the base
tion and process improvement. In addition, the

Levelized Cost of Hydrogen (LCOH) of the proposed process is reduced by 21.5%
compared to the base process while CO, emissions are also reduced by 28.9%,

simultaneously.

Key words : Ammonia cracking p

(J2UE Lo, Energy efficiency(®|l{X]2&), 3E analysis(3E

Economic anlaysis(

rocess( 2 L|o} £33 %), Green ammonia cracking
5 ),

"

BHAHEAM), Environmental anlaysis(Zt7 A £4A)

1.4 2 714shE L ok SATRA WSS Zol7] Y, o
2] 715dor 2 7S usiEol YA $31% Eotol

A AAHOR EEe] A&HoR Sk BaFUS Adstun 7 PR o, 4% B
wet UX) $08 FEA717] 99l BHARE Ab B ASD ASHOR wsL gk BaFY T
A SUAZ AL W FESkE Yok 3 Ak AO) Qo AR ATE FEum glow Al
SATLS HhEol FAS F7hsle] ATLUEIE AR vl s Sk FAlolet. )

449

2025 The Korean Hydrogen and New Energy Society. All rights reserved.


https://crossmark.crossref.org/dialog/?doi=10.7316/JHNE.2025.36.5.449&domain=https://journal.hydrogen.or.kr/&uri_scheme=http:&cm_version=v1.5

450  JRAARLIOL 7 | ARMMET IS SO &

gk AU AL ZFHo| L dZo] B
T A BEges ool 22 oA 22
5317 ofgl Aotk oldt BAIE W]
N ARe FF W R A2ES
Brolw] Ao ARAL) 27 <
T > AP,

I3 ol AALS 93 S
o kS clgaiel Bstn zg
SRR Y &

e

] 12]— ol OH]—X—”E o]x%tﬂ-j_y_ o] ou% z‘\_iq] u]sﬂ
A iR &9 o W2 WlE- 9 o
iz =971 MIL) F A& 7 ey,
53], druore] AR Hlg2 o] B
A2 GR A, dryot #3f 34 F5l
Al eae AdiFez FAdol Holua,
NO.&} CO, Hiago] Hep. Edh th7|gelAl s
o] -33.3°C2 7] yjiof a4 = vetE) o
A HE 8 AA A e, AdRelA 10
MPa ] QFelo R k&3t 4 glrk S, A
AR Fh2sel] 5 ot EAJSE] ] 37}
Hol SaA7]%0] asith ryols oy
Aejolz ALgak= o] Glo] 8 7|4 AL I
yol &3l 7leol -t 83t @AZE ofH, o
T gEuo} RS S| g8 nEE Ful,
A FALAA L =4 AR Ve TE Fe oY
ol thak WEA A7 AT, o voll, 9w
ok BalS B s 3 45 glon] sbof
UAS ARSI 25T 4 Qe ] Camier2 A
o) &g sha mujole} P Qlzebs ojn] &
F25)o] Qrp. ol grolg A re 3o of
TR e B RS AN, dEdoR, o
suo} BB Sa AR HHBksIa U187
2 B3} 3 iyl /A2 aapdo s Belsle A

o] 0510} RIS ARZ B 54 YA 7]

TE S TiAdshs dl vile- 83 2t o
Ayo] Hep,

& A A gEYoks YRR T A B

l

12
:
o)
S

ol

> BHEAALUMOLIRSHE] =27

(Capital Expenditure) 2 -2-%JH]-8-¢] OPEX (Operational
Expenditure) & AHg3lglom o]E 7|12oa {53}
<=H]-8-%1 LCOH (Levelized Cost of Hydrogen)& =&
3lo] AAELS B4 o Yo, EEA B4
© 23519 o AokE A WA TAL AR F el
TN B S HESACH

2. 3% 29

E o A= PACP (Proposed Ammonia Cracking
Process) 57 2% 2 AlEoldE S3te] BACP
(Base Ammonia Cracking Process)3-7g ¥} B &4 3}
k.

2.1 ¢2L|ot 2alf 3
OPEL] o} E.}(Ammonia Crackmg) HRS-o 5o
o2 QHERERE dYo] FFEIL ¥-g7] Wol
/‘1 PE Yo7l &3l = o 5\—7} Ak ey
o} JEs| ¥ 2% §00°C~1200°Co|n] 19|
Uk 21e fAlsH] ffste] R ddorRE &
ANAR7} FF=ofoF s,

2.1.1 BACP 3%

Fig. 12 BACP 2025 ¢frL]o} HajdAS
HojEoh Feed2 Oﬂi] EL]OH} Soj7la 2o A
= 174$7l o] vt

) (3 2

NH,—1.5H, + 05N, AHy, = + 30.6 KJ/mol H, (1)

X3 M5E 2025 102



Refrigeration
cycle

UNE R 2D RIS 451

_I

NH; cracking
reactor

NH;

Fig. 1. PFD of BACP?®

357 W7

grujo} B4 A2

o

M g

flo

I

T
o]o M fo

~1°1'

Unit) Q1 Z:ELE%:H—‘;— ’G‘H 34

ZEE Yox 74 &
ST
ELoH B2 SRR AAgSlol
2 55l S (Absorption
g, Yo}l thE 7]

A FEA o AR WS oju), goje)
E"W OPE‘*’F 2“”\174 -ErEIaL LE EHE'

Refrigeration

@ cycle

®{><J

@ ;_—L,iquid NH:

% %OH AR YA 71T EIE AE
A grmujopt BejE ol opA] A
o] AAEITE HEABOR LT S
7] #3l, A=A 2ElE VIAlEs A=t
3718 AX LEE Y23, L Rankine
3] ool W 7|42 5] djststo]

= A3
HE 7]
—L
H

-
= &

o

Cycle<

AAR . o] & §3f 99.97%9] ol =R pae
O 2 AAECH

P=E 2T Al

©

Fumace

NH; cracking
reactor

Fig. 2. PFD of PACP

Vol. 36, No. 5, October 2025

Journal of Hydrogen and New Energy <<



452 TIZADLIOL 7|8 pAMMEE i S5t 3E OilLX), Xk 3 2k
L]
Table 1. Stream information of PACP
1 2 3 4 5 6 7 8
Temperature (°C) -34.0 -33.0 -34.0 -33.7 602.1 602.1 64.2 25.0
Pressure (kPa) 101.3 101.3 101.3 1700.0 1700.0 1700.0 101.3 101.3
Molar flowrate
(kmole/h) 978.9 1.0 978.9 978.9 978.9 1859.8 2421.7 1320.6
H, - - - - - 0.7105 0.5457 0.9997
» H,O - - - - - - 0.2375 -
Composition
3 1.0000 1.0000 1.0000 1.0000 1.0000 0.0526 0.0349 -
N, - - - - - 0.2368 0.1819 0.0003
9 10 11 12 13 14 15
Temperature (°C) 67.6 99.6 99.9 -34.5 25.0 853.6 32.0
Pressure (kPa) 101.3 101.3 101.3 93.9 101.3 101.3 101.3
Molar flowrate
(kmole/h) 1791.0 912.7 878.3 2.1 606.6 1590.1 23529
H, - - - - - - .
H,O 0.9926 0.9855 0.9999 - - 0.6388 1.0000
Composition 0, - - - - 0.2100 0.0438 -
NH; 0.0074 0.0145 0.0001 1.0000 - - -
N, - - - - 0.7900 03174 -
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e 2 v F AEHz PEE gL
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Table 2. Information of PACP

Value
-34°C, 101.3 kPa
0.1 wt% of Feed
600°C, 1700 kPa

99%

Parameter
Feed

BOG generation
Ammonia cracking reactor
Ratio of conversion

Ammonia concentration

. 50 ppmwt
in wastewater pp

99.97 mol%
Ruw/ALO;

Hydrogen purity
Catalyst
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Table 3. Assumption for Economic parameters

Parameter Value Reference
Ammonia cost, USD/kg 0.52 [8]
Electricity cost, USD/kWh 0.07 [10]
Cooling water at 298K, USD/kg 0.000051 [8]
Discount rate, % 0.06 [9]
Plant working days, days/year 330 [10]
Plant life, years 20 9]
Number of Labor 6 -
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Table 4. Comparison of used power of BACP and PACP

Power (kWh)
BACP 39,899
PACP 28,352
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