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w2 /PR w22 LA
AEA Ammonia Energy Association €
ATR Auto-Thermal Reforming I SR
CAPEX Capital Expenditure AL
CAS Chemical Abstracts Service 2R R R
Cll Carbon Intensity Indicator B8 R dp T
CLP Classification, Labeling and Packaging ?}g;; i*" 2R d 2 ma s o 2
COze Carbon Dioxide Equivalent ZF bRy 2
DAP Diammonium Phosphate FhEL - 4%
DRM Dry Reforming of Methane vz irE A
EDF Environmental Defense Fund BB AL
EMSA European Maritime Safety Agency BASELEF
eSMR Electrified Steam Methane Reforming A EATREE
EU ETS European Union Emissions Trading System WE AR K
FEUM FuelEU Maritime BRI R
GHG Green House Gas BEFN
IEA International Energy Agency kST
IMO International Maritime Organization R
IRENA International Renewable Energy Agency RSRE 20k
LCA Life Cycle Assessment A aPER
LNG Liquefied Natural Gas it Ry
MAP Monoammonium Phosphate Bhih - 4%
MEPC Marine Environment Protection Committee AEBBFELR €
NFPA National Fire Protection Association EFRYEE
NH3 Ammonia %
OPEX Operational Expenditure FELM
POX Partial Oxidation TR F 0
SMR Steam Methane Reforming FLPRrER
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TtW Tank to Wake R E R EL
UAN Urea Ammonium Nitrate LS ol
UN United Nations &R

WIT Well to Tank B 2 Tl 48
Witw Well to Wake ) L

H =

°C degree Celsius R

% wW/w mass fraction EEFAER
atm standard atmosphere L
EJ exajoule 108g B

GJ gigajoule 10°g B

MJ/kg megajoule per kilogram & 271068 2
MJ/L megajoule per liter # 21088 8
Mt megatonne 106 g

ppm parts per million B RS
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1. B%4s % e shengog p Rl
2RI T K (Paris Agreement)sp a5 F &R F 0 REA T RS
(IMO) *:2023# thi% I 5 &L | ¢ (MEPC)% 80 € % » 3 £ [ IMO™ 4y 448 3
FREREATRE | > R PR 00T T OB o u[E

> FHBRBAITEA TR M

J§7L R4 1 29 ~
pAa 58 R Base Year 2008

> FoM R -@"rﬁﬁﬁ?»\ w R & Carbon Intensity : 40% Reduction
s s . e 2030
A, 4g ﬁzl\ g B ;IFF] ’b}%- (Cl |) i E R Zero GHG fuel : 5% Energy Share

G
0
. B atleastzo /0
AR RARITTELS
RO P T B R & 5 R~

> BI'FESERE G HPE T
é'/i }#‘5%{ A

€]
at least7 0 %

> KRS AE g

ARy BAPEES B 1-1: IMO % <8 2 F MWs P 4 -
3 2050 & = - E I R Pk
(M * %/ %4y 9 o (CR))

pUROE B AR BBl 1-197F 0 27 2030# BF o B R e R & 'F 1K40% ~ R F F WPk
520% > @ F B b & 5O (MR > B 20404 % F MR E F]70% 0
#2050+# ¥ L E IE R P R2 0

2. fihsd

IR BE DGRBS K 2GRS KNG ) 115 i
BT 5215 B9 F(NH)FIE P8R 2 3R A LTI EHR - Ep FHP
GAE U -3 B AF ANEEY AH 1 SR 0 B RPA LS AR E
frfiede P 2TRE VR AR F S DA P B 0 A RE B o dpda s _q]
Bis ez BT NGRS FRR R R LR AT R
G RF KL A R

A2 A AR > BEFRE A DFRBE—T 2R PR RREP > TR
B%E 45 haF(RENAS > § fllfzcnd A Li2- H o824 &3
AE A Rdpda g ST R BT RERRE VR AREY -

1IMO, “MEPC.377(80) 2023 IMO Strategy on Reduction of GHG Emissions from Ships”
2CR T # 129 # #j#7id 57 |
3 EMSA, “Potential of Ammonia as Fuel in Shipping”, Chapter 1.1
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F(AmMmonia) A BB R 2 R4 TESEP A hF o FEA VT FE F LT F Y
T 51pF ?P“:E‘_:%OSSS’ Flet Fo kg g A X R quiﬁmi'li%ir'riviiﬁﬁw
AR BFRKRPIRELZSppme 4 &1 atm ~ -33°CT & £10 atm ~ 25°CT p*
g&{.s‘?pni’g‘g’ ° /| E.E\l—’&‘ s }\-éf,—;{ ’ é_l,! }\ml’bfi___ plﬂg ’ /lkfi&\é !’[‘E"_I:"»O.619° /&@;22‘1
RS F A A RIDRTE6R -

ﬂ

i g -
g
2 1§ R fe3B & R 2a  eW2-1%7 - + &

7 5NHs» &+ £ 517.03 g/mol » B>ty 7 > &%
’6,“5 7J\ ’ \:} “5 ;f“ :é ,4,\ m;}‘j}‘r} ’ ﬁ 20 CFE‘;'m_I g_ﬂ,\ﬁ* -3 \
B s34% wiw > & 3R € FEARAS AR § N

ok R o A gl > TERE KAE
FLMBERT o B2 LAY F BT
& oo Fp 3§ Z ~v=q+5;pé ~ 48 ‘fF‘Z’E@ﬁL?}lE\‘#F'{i"J‘iE"
it ALt A T 5 R g hE E e

L)
4/
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B2-1: 5 ~F 7 % B
(® % %m: Nanyang Technological University,
— fl % A 5 H #3_ r} “Ammonia as a Marine Fuel”)
_l—’rJ A’"):‘F'b—,:f)‘;’~‘,_
$%%¢Wf%%#kﬁﬁi“awww%ﬁ23%”¢i$w’UNﬁ%ém%o%
T WP CLP2 62 £ RINFPAh A #17» & thig B £ 2 8% 5 3% » T4 A P8
KB G L e FI2-24 7

BE Atk g 2 Reng IRTIRY BF o T R R BArBlt kB f aht fade
R Gem T Wdek BfENRA L ERE 7J<r1§;ﬂv’a:}7‘=-“ft Ml &3 EE P AR
kAR REETORIER ~ F 8k RF R BE > RpiEd g MIAEE K
)73 5110%:% BfERoke o

(B % % m: Nanyang Technological

SOOW

GHS06 GHS05 GHS04 GHS09

University, “Ammonia as a Marine Fuel”)

Can cause serious/

Health o
permanent injury

Signal word: Danger

Must be preheated before

Hazard statements Flammability S
ignition can occur

H221 Flammable gas

H280 Contains gas under pressure; may explode if heated
H314 Causes severe skin burns and eye damage Instability 0
H331  Toxic if inhaled

H400 Very toxic to aquatic life with long-lasting effects

Normally stable, even under
fire conditions

Special

4 Nanyang Technological University, “Ammonia as a Marine Fuel”’, Chapter 1

5 UN, “Recommendations on the Transport of Dangerous Goods Model Regulations”

6 EU, “Regulation (EC) No. 1272/2008 on Classification, Labelling and Packaging of Chemical Substances
and Mixtures”

”NFPA, “704 Standard System for the Identification of the Hazards of Materials for Emergency Response”
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4.

§ e a1 20

sl % Ammonia Anhydrous, Liquid Ammonia
P B PF o UEFHFZ FA
M wzgES~FNE RSB EE
=5 NH3 B /NH
AR 17.03 g/mol H \H
PR 1 atm, 0°C P# 5 0.77 g/L Kin 0°C p¥ % 895 g/L
Pl 13 1 atmp= % -33°C e gk 132°C
5 ak -77°C WEEFRE | 324 21506
bR R 630°C BT 15~33.6 % (vol%)
CAS S5 7664-41-7 UN 35 1005

O ERH

GHEH I DA S PEF LR > E T ?l#ﬂfr"‘“”hmi‘-ﬂé XA g4 AR EFoE E

FERT RIRAFRSE SIS o d NF R B R2FZEF L AER S D
Rhi B = 0% P LI S g S B0%R e 28— 7l £
Be* o bldrg R R B AL AR R R Ea R e B 21 X E
ARSL S RFCAFHEALZPIRFTAY O TRIABTFIARDRBERE - £
2-35 F P AT F AT > BE P RFEE X2 Ao F R4
Bk o &R RSB - 46(MAP) » B - 4(DAP) ~ % A Fi4e(UAN) % > B % 5e
£ 3Ei§? T ORRLE_ R U AR o

\-xn
—

R RN

_\‘:‘1‘70'\«-‘,

Secondary products

Secondary reactants.
538

CO, for urea
132

Ammonia

Fossil fuel
feedstock

136 Industrial applications

103

Bl2-3: 5 chil42 % & SFfyng > A 3MAE- HE Az Hw i1 g5
(B % %k IEA, “Ammonia Technology Roadmap”)

8 IMO, “CCC 9/3/2 Study on Safety Assessment of Ammonia Toxicity”
9 IEA, “Ammonia Technology Roadmap”, Chapter 1
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F s AR Riesem B Al A % > 2020# 23k hA 4 E R 586 EJ
94 BRI SRR D% 6 S F I RBRE N SERA A R E s
13% - Pz FAHIE L2 RE KA SEXARFEFEHL R RF 21N E
4 o hoW]2-4 0 2120198 B s 0 ¢ WA hy 2 AR amﬂso%’mwaﬂ‘
PN ER WP R A [8110% B e Tk £ MAF 10% o

. 60
=

NG

45

m Production
30

m Apparent

15 consumption

© © @ = v =4 @ @ [ =}
e » B 2& g 5 3 2 c8 5%
5 2 38 £& 2§ 2 & ¢ g% 2
© © = S ©E < 5 Sg 34
5 2 o < r
w = s

F12-4: 2019 & 238 % # FnAd W2 ) F pin
(B % % m: IEA, “Ammonia Technology Roadmap”)
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1. Fehe* 5§24 dgf @ df L - 87 EE§F WA RHITRD Gﬁbiﬁﬂ
RRAOFER LR AN PP E S A RRES N R BRPTIREI AL DF A D g
RN RBEDLLER » Ak PV R & % TR s RERE -

WP E A A AR RAL 0 9F T2% kP X RF ~22% %k p A~ 4%k B
iﬁ\l%%ézﬂﬁé’ﬁ”&ﬁﬂmeéof—ﬁ#h%ﬂ&%@T'“ﬂa4ﬁ#”I]5

.

BEEZF vpL s F 2TR - F CRPERESTLI3% R B AR R P ks
E- 'LEP\#E%{/EI » %1350 o R’% ’@lﬁim 3# 'L»ﬁu\ é —‘;z mﬁ@l‘]& E?_‘Tj:mg /})%?/ﬂ pes i‘&‘%
2% 0 H P K5 40% i Rt ot RoplenBe 18 o H s et B S B AR D 4 o

‘“\

ok g 1 ERTL - BR RO BEL R 5164 ptacggllo 2 B
TIFEREARfcA v RS 5 hAE 2050& FF 5 & F4O%’ i 3
iz g 1—20304’1 g@“IJS%o £ 5 F A it Rl o D RRA H AN, g %
FLo Fpt e g g AR R R RDR Y 0 L AR BEATRRAL -

A ¥ L
itf.;}ig—ﬁ;fzk

£
A L A

2. ?:\‘S’iﬁla ‘@lflﬂ ZEER RS )
2 WARPE ] MAEFE i Kl
B" /‘-’ '&F}glg-l t"T?T‘ ’ J‘ E " ? ’47\ Gasification/ Hz
- =n - e
;i M hydrogen
electriclty

PR R RaE s X AR
=2 2 [ A= Thermochemical
power Nuclear
] gL ksl s £ ! B K Electrolysis hydrogen
. : i | pa }%/’j /_’%f‘ rflu\iﬁ'ﬁvi "- NH,
Lr A SRR N, o oot
(Methane Pyrolysis) ~ ¢ = et
Ethane crackers, Intensity
 f2(Ethane Crackers) > # F':j,
(Electrified Steam Methane —
Reforming, eSMR) 7 @ ¥

[
G o psragl -y Feomig
. IVE A B v A e Hem Coal
’}’ R w ﬁ }\ @l (heavy fuel olly Gasfication

Pl

for carbon

H.

Fossll
hydrogen

e rHrF A T4 LBRAEE B3-1: & & Wlenpt S nde > R3EE R RA A
e ’Fﬁ B % E o (B % %&: IRENA and AEA, “Innovation Outlook: Renewable Ammonia”)

10 |RENA and AEA, “Innovation Outlook: Renewable Ammonia”, Chapter 2
L EA, “Ammonia Technology Roadmap”
PR i PR R R A L L
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3. T T E IR (TIW) 5 Bl A fiEARA S A Behs § L 7 g
MEFAREARIL LR - FlP g A s VR kR P R R f»ﬁ °
deFI324 FABE N BRI WA A0 LG H o B S SO
FHE SRR P AT
o it 7 KRNI ARF %~ £ @WiF 4 2 (Brown Ammonia) °
e Mtz RALHG L ﬁobwjp‘ﬁjﬂé M pE £ % 5 & % (Blue Ammonia) °
o MU RAfEA A & A @S hE S (Turquoise Ammonia)

o MR AT A EY D% E (Green Ammonia)l4 15 o

Brown Ammonia Blue Ammonia Turquoise Ammonia Green Ammeonia

Natural Gas / Coal / Crude Oil Natural Gas / Coal / Crude Oil Methane

Steam/ . Steam/ - Renewable
Air Reformer/Gasifier Air Reformer/Gasifier Electricity
Steam Water Gas Shift Steam Water Gas Shift
co, Acid Gas Removal co, Acid Gas Removal
2

Methanation

Haber-Bosch
Process /
Electrochemical Cell

Haber-Bosch
Process /
Electrochemical Cell

Haber-Bosch
Process /
Electrochemical Cell

NH, Storage

NH; Storage NH, Storage

NH, Storage

R3-2: & fEflAzchg »

(B ¥ % &: Nanyang Technological University, “Ammonia as a Marine Fuel”)

13 Nanyang Technological University, “Ammonia as a Marine Fuel”, Chapter 2

VEHRZA CBFEFIR, DI R A " FRE T F DA L 73 ¥ (Electrofuel; e-Fuel)
q_ - & & = ¥ (Synthetic Fuel) R & /ia‘ﬂ ”n S U %“\ls,g e PR s ¢ 3 J’** 71 A Il £ R )
HE o EI S WITnpTA P o B FUEEFRCAER o B P R EAFIEF AN AR A
FREREE > RET IR ANERUAR DR 3 3T BHE o

15 Ricardo, “Study on the Readiness and Avallablllty of Low-and Zero-Carbon Ship Technology and Marine
Fuels” » 4t & # e-fuelssr 2 % % : E-fuels or electrofuels are based on hydrogen produced by electrolysis

primarily using renewable and nuclear electricity. These are sometimes referred to as renewable
fuels of non-biological origin (RFNBO), green, or synthetic fuels.
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2 FERP LA S LA B AN > PR B R ER A MK L i B2
%§ﬁiﬁ**@ﬁﬂmamﬂﬁ«3%4ﬂm0m@¢7’ﬁ@@ﬁﬁﬁﬁ5%4*
,ééﬁ.ﬂﬁj‘_s@, HE ﬁﬁk‘fr Bk MEEATT SR g (8 'Fq T T A LR w g f e
fa st

3 VS“T 1\3
e - me

1. % X 4 7 (Coal-Based Ammonia Production)

(1) iz 4 A infz

o HALFH L RBERF O ELE S E F§ (Syngas) T4 g
Ao b F A F R ZF R T RIS PREF o HRTEE160 5
EOFE L E A e

C OHBKRF B R  § A ERESF ko A2 L5 fos
5

© BHSERICAGREF BB CF RO EFTE

o HIA-F EPEp WL WEF SRR KT F R RN
e Rd ey £ 5 F o

2 =*
ARG hE AL BB AR A A Fefg 22255315% & 0 BB A
Wi > TIHEKE S AN § IR URGETEE AR B RIE Fefas § 0
s X Z300% > A% B 55251615F ~ o

(3) Pa¥E FEZE A LER
P dp s At @i chd i G3tF 2 953Mt> L & MR ALRE 2 F ¢ B
1 Rl W ARBAREEC) R F K o GE P m R A D2 A S AR Y
PR Mg RUART R S R AR ] TR R BB ROR-E g ik

2. XXz # 4 7 (Natural Gas-Based Ammonia Production)

P

(1) Havz 2 Finse

©OARLABFTEE S B L p S AR R R(SMR) 1A
;W@OM‘B%H%€EMHD~9%E€§QMW § fhens
RO FF I MBS - RKE 2 F A D RE B/
SFCR TR e A HD B EER A EX ﬁﬁﬁamﬁ
AL TRERE R PR SR LT ERY EEE Y

© OBB2KRF BRI - § CRERREFF R A2 (5 fos
§ A

© BHBERIGUREF Y BRCF R ETTE

16 IRENA and AEA, “Innovation Outlook: Renewable Ammonia”, Chapter 2
Vgt et A e § ORI M 75 2 & 0 Adp IRENA BB A Rk 23k g hd A F 0T R R F L R B (IR R)
L E IR EEFRLDBE DRI E BT AL AN AP B R o
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o HFA-F PGy g B F MARP KT F R R
ik fof AL E o

™ A

MEARE S RPEEE e Ad BB RE B HWRg 21101 340% ~ o X
RF WUz EHHEALN16118% - F P ¥4 ERFE-EE it P A
G LS g AL N2.20 - F A B E AR o § LR A o Bl
e A4 165F o & A F 52751 505F ~ o

PRAEFEE A RS

PHMARFEUZ ARG EFELZ2 Mo & FHFTERE R RF S
A R o drA b 2R T A E P L fow BRI R oo AT 1 R F R
¥ NFIER AR E -

et v 7 % £ (Lower-Carbon Fossil-Based Ammonia Production)

(1)

(2)

3)

PR 4 A AR
el H A b R A A2 AiARY S AP RC I o
2 H s B S engE > R U R P T bl
e PHFURMELBATR): L2 AfrBEHL- BFBEY >3- FRY D
SF MR RS § LR RGNS & o PR B it 5k i 1] 98% o
2(eSMR) : HI* £ 2 i henR 4 1L £ Fini £~ o
=4

RS

dofe it 0 AL chd AL FEEE 2255 315% A 0 A PR HGK K P A
A AL HEEE3603450% % o AR ELQR)MF C A RAREE Y F - § LR

Poxd ok S FHE 52576154 & 0 MA T 2 R E g AR BB ML IED

SR B~ 3 %5 7EF foR e S A ¥ B o

ATP e el RS AR5 B4 1003 150F & 0 F e~ LI HUE
32 A3 ALEH2353465F ~ o pHFMEAL WG R RS AL B
40180% ~ > # R ATR4 2 A & 5 F¥1701400% ~a L 3 &4 -

Po 7 e

TEH

BEHED ezt S BEAT T REENLE 0 R oaTE e T RF R
Pehl e fa WS AP - SRR RFA A MREFE C T
oo G BT T R E RPAR DL F E26 Mt A S RE] Y A

PLEEITAMLe
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4. 4 %Al i (2 2 %) (Renewable Ammonia Production from Biomass)

(1) 2 4 Ainse

. a-b,#l 4;},:%*—7% %ﬁé"@lﬁigﬁéb ;f‘—,gv _\:_‘g_‘@m—‘]@gi#@%ﬁ-(ﬁr%%i‘
BEARG S FARAAFR)DDF § M F o AP f o ity s d

PPN g o A EFEEL P TORT YA IAFT R F T RE
ERF S NN T

. HB2KBF
§oa

© BHBERIUREF BB F R EFTE -

£ 4 o
o HFA-F RPE DU L EFHMREIT T F P R o RN
TSCITECN o P A

Rl

SR P F O REEREFF R AL L s oo

P g ARFEMLA > wd FRE g A0 3 -ERFFED o
(2 ==+

A EHF R ERAEARIT AN M BB a > THEI R AR ROT AR S

B2RBEFBERARE DL T g fapf w2 Faflg 5opas &

%3+ 5455120004 ~ > EREB- A A B KR e BURED > 2R R 0L A5 B

Bt o st vh 0 2R T s g it E R R 3 R R H R0

115% -

B) PmEEZE
;?_’Ej:%, ']%'l_—f‘l-_ *3—‘»’1”4 gﬂb’@iaril——k'F":@i% ’&iﬁigﬁ‘;@il—iw{gj‘%l’i%’ﬂ
LR AR KRR A T R

5. A4 %4 4% (L2 %)(Renewable Ammonia Production from Renewable Electricity)
(1) iz 2 3 hfe

LA WE AT LAcWAL AR TN
c HBLTAAE IR ARBR o hokd RS RABRFERTALTS -

¢ HF2RIERWUL DAL DTS L E R Bk AR T 0T
© HFBERTBGT FIHSREF  TFTE

o HIA-F RPes UL L EF WA RN K F P RF o R
i EE ey £ G g o

0, 0;, H;,0
Heat, purge gas
4 4 ) ) purge g
0; and H,0
H,O0-»{ Electrolyser et —+ Compression H NH; synthesis W
t t t
Power Power Power
0, and H,0
Air, power ——»| }
removal

B4l g 470434825047 LH
(B 5 %k: IRENA and AEA, “Innovation Outlook: Renewable Ammonia”)
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= A

TRRFEAEL Aok o % 2 P RFFHEMTTRA AR > A0 K3

L4 AAPE T E36GI 4pE 10,0008 % C HY v 4 A WAEI0% T £ o

moREEANLEH > TR RIS ARRA I G &S T R AR kS o Ft g R

ARAEERAT DA ok A AR A F DL BHRF 0 A A L APFT I

PReng 2 G iR - *“%‘*“?”J?ié_*ffi‘?%‘%ﬁﬁ’i?mi#i“”‘ié‘
EA) - N I R

R e g R EE KA R PR A
Tk AT B A o

Yoy o ATREE 2§ 4 A AR AF 97201 1,400% 22 5 120304 o hif
EEBFL AN R Bl Feig A AR S475F A o VML T R
= AApE 5 FI2050F #-'% T & #3101 610F &~ o 4o@4-297 o R P >+ 2050F £ 4
F B RTETER T REE o

1500

1250 67.0

1000 536

750

40.2

usD/GJ

500 26.8

Production cost (USD /t)

250 13.4

2020 2030 2040 2050

© Renewable ammonia @ Low carbon fossil ammonia

B14-2: 20201 20504 £ 4 & fo a7 R g 4 A & AR
(B % % im: IRENA and AEA, “Innovation Outlook: Renewable Ammonia”)

E] 'all;;?z x ’E‘_
311920 ke 3 I * k4 ’}‘?iéq@ A g 0 e RFIRARF L B E A AR M@ iE b
ﬁ**J%' Wi o 22019F A2 > & F F S KA RTE MR A fos B g Tl

e T s VIR éﬁﬁwﬁ ‘r—?ia:? Bk 34 5 5 & (Brownfield) g @ 1 & &

Tod 3 Ffeic RS S A AmE L 2 R4 f’vf,w,a % ¥ (Greenfield)f » 1 &
R RD H e poa 2If b ’@la FAEEVY 2 Y B4-3 23 4 f«iﬂ % B
2B < Hae &Bb"]\’f'li-ﬁ-iﬁ‘b/ ° ﬁ#ﬁﬁ,ﬁr}:
R M wJJamMu%wv#m\fﬁ F
Bz xHikhaEiipM iy ke

m
£ 2
A A R /[‘i’l;'}iléz r‘rJ"'FLiJ 4
e § JF’K**”*%F” Ea

jEa

z
2
ﬂ$ﬁ%w9ﬁlﬂﬂ£~ﬁ¢ w
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Annual

Press Plant . - Energy
Release Location T SR Source
(tonnes)
2019 Chile Mejillones ENAEX, ENGIE 18,000 Solar
2020 New Kapuni  Ballance-Agri, Nutrients, Hiringa E 5,000 Wind
Zealand apuni allance-Agr, Nutrients, Hiringa Energy i in
2020 SE RedSea i products, ACWA Power, NEOM 1,200,000  Solar, wind
Arabia Coast
2020 Scotland Orkney Eneus Energy 4015 Wind
2020 Denmark WUESiET Haldor Topsoe, Vestas 5,000 Solar, wind
Jutland

2020 Norway Porsgrhnn Yara, NEL Hydrogen 500,000 Hydro

2020  Australia TE‘S'"Ba;‘;a Bell ' vigin Energy 420,000 Hydro

2021 Australia Pilbara Yara, ENGIE 850,000 Solar

2021 Y TeEss Rabat guASIE" Fuel, Consolidated Contractors Group 183,000 Solar

United
2021 Arab Abu Dhabi Abu Dhabi Ports, Helios Industry 200,000 Solar
Emirates

2021 Bolivia Oruro H2 Baolivia S A _, the Government of Oruro 500,000 Salar

2021 Mauritania In the north  CWP Global 10,000,000 Solar, wind

2021 Chile Magallanes  Total Eren 4 400,000 Wind
Samsung Engineering, Lotte Chemical, Renewable

2022 Malaysia Bintulu POSCO, Sarawak Economic Development 630,000 ——
Corporation ay

2022 Spain ~ 0 LErEnIErET INEEE IR P, 200,000  Solar, wind

Fertiberia, Vestas, Enagas, Naturgy

Southwestern Hy2gen, Trafigura and Copenhagen

Llan ST coast Infrastructure Partners Zleiiil A
2022 Oman Dugm Scatec, ACME Group 1,200,000 Solar
2022 Eagypt Ain Sokhna  Scatec, Egyptian government entities 3,000,000  Solar, wind
2022 Canada Quebec Trammo, Teal Corporation 800,000 Hydro

B4-3: 2L 2 wih @i g BT
(B % %&: Nanyang Technological University, “Ammonia as a Marine Fuel”)
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I BB A AP HE hd R

1. @R >4 ke ils

(1) IMO**MPEC 80=t € 3k ' i #2tai ]2 N/a@ 4l 24 SR 3 4 WA ER

(LCAER|)10 » = qlipaie * i MenB 3 F WFEaE2 288 BE/A AT S
i@ v (Well to Wake, WIW) » 3 5 4 § 5134 L nbe s > woW5-1967 > # 5 5 i
BN EIE 5 TR - I GAELE 8 R - A > P IMO 5 4 B 1\4 *
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