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<FE 1-1-5> 9% Jamnagar &7t~ ZEAE AAM Folal

Contractor: Licensor:
PMC Fluor Gasification CB&l Lummus (Phillips 66)
EPCM Fluor Open art Fluor
O&L Bechtel
Construction LET Equipment suppliers:
Reactor + vessels LET
Package suppliers: HTHR boilers Alstom
ASU Linde Rod milis Cemtec
AGR Linde Slurry pumps Gehol/Flow serve
PSA Linde Char filters FPorvair
SRWTGT Worley Parsons Syngas rec. comp. Siemens
SFU Enersul Superheater Linde/Selas
GTG/GTGS Mods GE Coaoling tower SPIG
Stackerfreclaimer Thyssen Krupp

(3 P. Maitra, “The Jamnager Gasification Project,” Gasification Technologies Conference 2013)
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O X% 715 (sustainable) 3FaL 87 31314 (environment friendly)$l oV A7} ZZ5H &=
Al Hh

o BMAR YA CO, MUA METE: 5 ATEHE h2E AP 5 i AR

- A, SH=F VI8, skredA T M A7l S A e
A ALEE oy B, TP Ador 2E o e Vel A
* 2020 = ofrlof A9 of2] m7HEo] HYE Au/EE SZNES ALBl4ow I
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o gl Yl Sa kel A% WolH ozt MAR oF T4V Ho R o
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A4 (carbon neutral)?l Ao ZHE A FQ
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O vAEaA] 5 FFegdEdd dd 39 #AE 353 271 de &7
o mAEA HH AA LAY dded =AY AV B 2T
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o] A 2AIE VeR S5k AE AA delarad EETIeR o V1E EA4)
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- AgsleEds 5 AR E e R wEseE 4 JF 3UN ARES i

« AErsteubd s WjEs] 8 7|5 SR 14~20) 723k WA dd 20~25 mg/m’ol
A 10~12 mg/m®, B4F3HE 80~100 ppmoll A 50~60 ppm, 2 AAHsHE 70~140 ppm
o] 4] 50~70 ppmo.= 73}

w AFAAY 7FEAA: WA 30 mg/m’el A 15 mg/m?, FAFsE 180 ppmell 4] 120 ppm,
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T SA A HaEa 9a oz f AT Foz dfETH(oE TgE Al
FAES S8 At ZAE AFL gle 2o o

A Sl wgke ul opAol-eH Y Ajol Af Awk FATA AR A
o) 447%0] AP A 2 AHLe wolx glow 1 HE fgol A
23 8(36.7%, 2014 7))

- A g obehulol, F, Q1 AEUAloksl 2& ofAlel #rholA tlAR A6 B
G5 5 Qe 84 Wil A mA~E B G YA 4 &
Ql

<E 2-2-1> AF7Ink A 7Fs Ak AW (99 MWy)
T 2013 2014 2015 2020 CAGR(2015~2020)
o} AJo}—ef 12,390.4 14,026.0 15,469.4 23,688.6 8.9%
4 11,157.3 11,5137 12,747.3 13,553.2 1.2%
Em) 409.7 4999.8 54769 6,646.2 3.9%
il 753.8 816.2 946.8 1,022.9 1.6%
A 28397.2 31,355.7 34,640.3 44910.8 5.3%

(Z*: Syngas & Derivatives Market, Markets and Markets)
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Aol et 7Es Bt
o 7ok 22 tate] MATES AFY FAAANTIAC A8 o Sl A

= ol 7% WS

_55_



FAY LPG

°©

o]-&

[e)

=

Aol Al v

283 F glon 300 Nmvhe +4

H3F= Mother station®. & &< (1

ek A7t EE vpolorte MATE &4
22k 90~1000] )

=
=

[e)

=

H}o] Q 7}~

2l

-

-

TC

Ho

el

&

mEMI WAEHI

]

B9
L ]

HERI) R
LT;I-L

4
mEay

-

Girl

HILE

EHz WA
HE#3

F484I1%)

A FadA A3 2=9 2019)

A

[29 2-2-6] 74 AA71A] A

Za
b
=
=
foig
=

A7}

g5, o
b

{5}l ol

=5

ol

&

°©

)=
A
%

o

-

Faz 9lom, 100kWe]

AA U AA 7]l

q}

A4g

<

Al BEe migom me A 7]

¢}

A
- 56 -

[}
=

ARo] ¢ A7k~ e] HYSERVE X214, 30, 100,

[REEES

°©

A7} Ao PFE ] Tl Aol A

Kl

AA7bs T wpel ko] A& B

[e)

T

1= o oF

A

S|
=

o

A7) -

®7} 7}

st

=

- 9] A9olE FasEol A0 30 Nmbh R 7147
2



wofell 91o] 1~100,000 Nm*/holl o] 271744 dj-ie]
om, dAdetoltt FAHA(Molecula Sieve)7F F2HA|2

Estl gk 77 2 AE3 1 Folv, T Xebechle] 49 FHES =

el PSA 7ee /et 483 I =

[29 2-2-7] 38 A852 XebecAte] 1% 4 #E]8 FHETE PSA AH]
(£*]: Xebec homepage, https://www.xebecinc.comyhydrogen—purification—h3200.php, 2019)

o %

Z Bl 45 PSAC) v3) obd 83t mFol Wel HAL A, A1
1Se Fatel AAHoR Al WY F
o ul=t UOPARY] 73-9- 391,000 Nm*/h 7139 A8 4 Hajw A 28S skid FEj =2 7N

el g3t HE T

N

™ Refinery Off-Gas
Methanol Off-Gas
Ammania Plants I
Gasifiers
¥ Partial Oxidation

Non-Permeate To Fuel

-

200-2.500 psig (14-175 kgfem®igl) | =
140-180°F (60-82°C) -

¢1 to 350 MMSCFD I
(¢1-391 kNm’ /i)

Hydrogen

70-1250 psig (5-88 kg/emia))
70-98% H,

[ 2-2-8] &% A-85<2 UOPAHY] 44 8| Ay
(Z3]: UOP, UOP Polysep Membrane Systems for Hydrogen Recovery and Purification, 2016)
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(ZFA]: ol XA http://www.koenergy.co.kr/news/articleView.html?idxno=55517, 2011)

[17 2-2-10] 1%l 5% AxdAYold] ALY =4 PSA AlH]
(Zx): IH2E g2, http//www.industrynews.co.kr/news/articleView.html?idxno=21550, 2018)
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O &L AA AS FRAEZY oS 20179 129 X
wol Aie 7 ARHA QA FaAEE SE A Y

s
- G2 19649 mEE IS A nHIAE HEHoE TR

! International H, Supply Chain 3
Japan-Australia Pilot Project Japan-Brunai Pilot Project Fukushima Renewable H, Project

HSTBA @D @A =AD €3 TOSHIBA Iwatani

| W 4;‘ ; 8 — . >

Brown Coal . ‘ Off-gas g o : —

]

53

Steam Methane |||

- Reforming

Gasification d— =
- [ Hydro-

L B genation* %

*

Fukushima
Stag %
/ (TOL—+MCH)
Liquefied .
H, Carrier* Ch?g':::

Dehydro-
genation*

(MCH-TOL)

* Image H, Olympic Flame

(29 2-2-12] 4¥E FAa7|E-AeRY 4 33 AY8]l 2 (54 Challenges for Japan's Energy
Transition - Basic Hydrogen Strategy, EHEC 2018, MITI, 2018)
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1
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O oA 7145 5%
o o] 47|95 FEED 2 PMC 93& ngoi te BPCE 95 5 50 97

AE AR F 0¥ GG BT
A

A5 A7) 5 (Smart Meter Verification), @224 AR G 742 A3 (24 97 =
WE7]|E, 2018/5)
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3} track record &HE
Newe FHE
financing 7}~
T FHY B
sht A% =31
- 3k=r2] 100~500

THA7F ARy @

O $d7k= AR

O

W= 57t
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’
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o
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SRzt Qe HrE 7has)t A2 &

O 3FA87t2 € 3¢ 7k2 TR AR 3 F

o TheFst AxTtA~

S

- A AR AYSUA BYHoR
Aol glofof shuA et
7} PFsstolof gk A

- AR ket 237

A AR = dvkd diA S A2 o

=

=5 FoA AAY AG QFAES

o

ofo
o
>
=2
=

e 71EMES s test-bedS E3F A5

Zl—X—]

N TR A= o] T3k nlo] Qulj2 2413t 7]
ARgsEe] A= oA 7haxted SR Ee A E

Hgslok sha ARl Folske] At
ghgo] 7hsste] FUNE A vFasiAl Aol oA
s
A= Bart gl Thadd B So F2 2go] =
= AT, HATFRM Bits = AB7bs FEoR AR AR G
@8 B2 Zlew dd
[ e=mzsta =g || A"
_,Coal gas ﬂ;%r%
_~_,Water gas b
= Producer gas 4 %
Syngas &
—=Wood gas e
% Blast furnace gas _'_OH
\\Acetylene 20l
WAl gt 7p Yy
Wz 2 g crera HEA= I~
\or ek (Syngas)
YL PG
2 F R} AR L AR wrelshe] Held
ARt~
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AM82/98| 83 2/HGGHEH| LNG/ZS TiH| TRIHI S > ME/d8s SEHB7IA AE

(g A st HE dg/ B i =8
A 58 gdedd @ U/ ING CHH|
HEUZIIA 45 COo/a4 B

[2%] 2-2-14] BAA=Tk=0] =] A9k Al target

o YR FAAFL AR H=F32 Al whel 20304 90 E(¥1 trillion), 20504 ¢
7209 5(¥8 trillion)= o’ (A hitps://www.metering.com/industry -sectors/smart-energy/
hydrogen - japan/, 2018/5/4 71A})

<HI|> <=7|> <0|2f>

THATHS 0L K| & AR

SMAE S, B4 7tal M OIEE OHXIY A4S
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i A et ]

EEUSEEREEN

. £

O 319 EAE A A5 S A% A
o @9] ZTAE A% Husiel Fio} 5 5L 919 Tue AR} /& Fust Ae
o B}, Q% F Aol A A7k $917} Fs e FAE Bof 47 2 9)1% 1o

(¢} = [e] 1l
E 7l& AE A =L YA 1F 7FsA B
- Ag AdN/E90] Thse 7R 9 B dF RAFAET 5 AV]s A8o
A
o wje] mg FAREA B FAATHAA At G 5 FaAUA] ALl gk ]
7P ZQ
& )

- @H g AFAdEr]E, vol e, A M sk ) 7kag 3 Addvt
]

/ol @k A Sl S sk Aa
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Homi Joily] HE i A 71%PG 5ol olF 44 Sur) Basy

O @47t Bg2ok Age) &5 43
o Ak Pet-coke S 23 E AR 7R QA SeRok 8 AGADT AE A
obel st gon], HeEA, AAAR, WA, b

9.8%, 8.9%, 8.8%, 12.6%%= Oﬂ#

>,
re

fnl
=2
=
Rl
>
o3
o
o3t
T
flo
X
N o

e 11420306
o
F1.6658.4 2.8
AN 58,1203
IT.TO.5 8.9
20
o E1A 0 2015
) LEH1A0
10.581.4 R
Ip o ot g 10,025
G023, T .
_’.LF- y

S ] B (MWER)

(29 2-2-16] 712~ &8 A1 |3 2 A% (&4 Global Industry Analysts, Inc.)

O 44718 §47k= A3e) F7b] BE 44 232 98

o fr AANANA HE AFEQ Af BASE BIFL ¥4
Fgol) ADHNRAY h2sE Balol AR oA gon 2t

o M mA~F FATEE ALE A7 4T BEeP] AT FAE AU A% 54
ol A&E T g Yo7 o AAS Aoz oAat

2.:3211

B w obAlob-E|HY Aol Mg AL FAIEE A Ae)

b= 7P 2 Aaes Bola 9lem 1 FE ol 4 T (367%,

&
]
X
2
i
olr

2014%1 715).
— Abe-t]olghnlo}, Fat % Qlmy

T & E HEHOR Hf T

>,
o

bb e obAlo} Frbl A ThRE M S BE
289 FY7ks Aol 4G a9 =

ps

<3E 2-2-2> AN b AL A (P9l MWy)

T& 2013 2014 2015 2020 (20%%’?2%20)
ofAJol—el 3 12,390.4 14,026.0 15,469.4 23,6838.6 8.9%
i 11,157.3 11,513.7 12,747.3 13,5953.2 1.2%
1] 4,095.7 4,999.8 5476.9 6,646.2 3.9%
o 753.8 816.2 946.8 1,022.9 1.6%
7 28,3972 31,355.7 34,640.3 44910.8 5.3%

(Z*: Syngas and Derivatives Market, Markets and Markets)
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O 229 FA2A% 3 A
o FouA| 7} 206030 A AA old A Fo kel tigF 20%S Wl 20509 7HA]
a2 30009

1 =
GF FEE AR ARAA A A4S FEG

s 20 4 40 B0

(2% 2-2-17] AAl F2A1 A (2900 E)
( A: Hydrogen Council, Hydrogen scaling up, 2017)

o WA= 2000 FAANE] e FElA T AEATEE 22500092, LAk
3000970, ollf=]e] 18%, H#He] 10%E 93 Aoz o=

W7 IX] 2050 =AALS] 744 (2017, 11
= AJETHE : 25,0002 22{(2 2, 6705 1)
= OfiLX|2] 18%, Z12{2] 10% HEwE 1 226,000% 22
= C02 HZHGOAE UL
» R SS9, BA 5002

18%

of final energy
demand

annual sales
(hydrogen and
equipment)

[ | 20%0milestones [ J00trgetpicre |
Tansvortion AV SA% 125wEI, E2 sonicy TP A% 42/0)(25%), £ GUTICI(30%), HA 1F582H(25%),
o AT SAGMY 23 M2y 25T/, CO, T2 3291 2=
Industry energy 4 4H2HE AE(0.6 £J) B e L
7 i © ==y =
Building heat . FHZ ZZOILIXI ARZO) 8% £A0|LR(, Ha) 22,
and power 650 740 4 350UE ALS CO, A7t 7YY= A=
e 2 WS, B3 DM 44 290E AIS(RZ, HSE HL8),
feedstock o A S% SUUM 34 26022 A3 CO, BZt 9oI0RTIE 2=

HTHHOILIX] 300 TWh 4 3 200 TWhe| 4 2H HXHHOILIX] 500 TWh 2 B8, 1,600 TWhe 4 2

Energy sysiem oo 10 ar=o) £ 2] R, 200 TWh 24 HE(AZEZ) 65,5009 44 52 SE, 3,000 TWh 4 HE(AA ~20] 652 2&)

[2%] 2-2-18] MZ1x] 9] 2050 S=2A}3] A
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+ 2030del oF 1029, 2050\ el 0FHo® o5
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2005 2020 2030 2035 2080

[213 2-2-19] L 5244 AD(FS): MTOE)
(A AN FFY, Aol Fa1Ze} T3 A3

= 20149 99 RaAMol| A, S Fe] HA
UAE 873k 80 met Agt 48] 59%e= 7HY O]-Oﬂ 2019 = 1,382
<] ]

a7k A%AA F4 F

014 AAL] i 2HE 660446 ARECE KD 712srgon 202004714
R,1479 KTl =2t Roz /(AR F4E 57%, 2015-2020)
2 hrijol kel gk SR Q1A Fael g &

F% % ohelzt A A
_]

H] Albo] 7 A st Ao g 7Y
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<HE 2-2-3> A9 A M AP R (B9 AEE, KT)
€& &oF 2013 2014 2015 2020 (ZOfSANGZ%ZO)
opA] o}~ Bl I % 25,376.7 26,873.9 28,459.5 39,996.1 7.0%
T 14,796.0 15,669.0 16,593.5 19,053.9 2.8%
ol g 7} 11,240.7 11,903.9 12,606.2 14,821.4 3.3%
T E&otZ Y7} 7672.2 8,124.9 8,604.2 13,093.7 8.8%
ol 2] 7} 3,279.4 3,472.9 3,677.8 5,182.8 71%
= 62,365.0 66,044.6 69,941.2 92,1479 5.7%
(4 Syngas & Derivatives Market, Markets and Markets)
o FA Fi 20149l 104453500 EE] e 7HAIE e Bom HUbEHI o
2020 9l+= 14,956,6305F Eefol =2d Zo 2 7|

o obAlob-EjHFol 2 O] HF E AFeln] 20149 71FOE 42501008 T
olg 9

e, BTk 2 has welBa) g AE

5 oMol Aol A Faol e Fask

S
HeAzkse] viek 48 3] whze] o

Lo

85 AALZRE 277 F7ks
13 53 Qor], it sa

=
2ol tg =87t AA S7F

S8 Eof 2013 2014 2015 2020 (20f5A~G2%20)
ofAJo} -8l 3 40,133.1 42,501.0 45,008.6 64,932.9 7.6%
T4 23,363.9 24,7424 26,202.2 30,887.3 3.3%
Lol 2] 7} 17,749.8 18,797.1 19,906.1 24,024.1 3.8%
T 5&otz e 7} 12,200.0 12,919.8 13,682.1 21,308.1 9.3%
ol v 2] 7} 5,187.2 5,493.2 5,817.3 8,413.8 1.7%
= 98,634.1 104,453.5 110,616.2 149,566.3 6.2%

(Z*: Syngas & Derivatives Market, Markets and Markets)

o A, T4 %7t AFA AREAE] olE dAelA] AhkEW, A A iHcaptive
production) @] Al &L A = A U F3p e wkek

o olggolo A= H57le] 7hst FWMETL 3 A o] F 33¢o] HI FAE A
sto] A5 A7 AbEshe Ao®E deA] Jdom, Udeas Al AR U] AF AL
£8 93 FaE A Z

o FF 59 Fk ofmel7s} opxlobi A A FHE Q1she] AR i ol 9]
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= Ee nY Aew o

3 2-2-5> A|ZENY] E A A8 AP R (B9 EE, KT

CAGR
Type 2013 2014 2015 2020 (2015 ~2020)
A A A 2H(Captive) 53,549.9 56,709.4 60,055.2 76,166.1 4.9%
] 5= 7F& (Merchant) 8,815.1 9,335.2 9,886.0 15,981.8 10.19%%
=5 62,365.0 66,044.6 69,941.2 92,7575 5.8%

(£3: Syngas & Derivatives Market, Markets and Markets)

o AA| Fie 20149 7102 AA An|e] 2B85%F A5t 40 7P 2 S87 ok
oji o] FFE2 20151l A 20201 Alolo 55 %] CAGR=E AAsh A1 o7 o Alx
BE 28 Hof = 71 o] AHS= &8 oyl ® Ao =E oA

<H 226> SEFoPE Fa Al A TR (B8] ARE, KT
CAGR
o Ho
38 F 2013 2014 2015 2020 (2015 ~2020)
A 17,760.6 18,808.5 19,918.2 26,047.6 5.5%
1o} 15,834.7 16,769.0 17,758.4 20,809.8 3.2%
v gh-& 1,330.5 1,409.0 1,492.1 1,768.4 3.5%
7] e} 2,033.9 2,153.9 2,280.9 2,828.7 4.4%
a3 62,365.0 66,044.6 69,941.2 92,1479 5.7%

(4. Syngas & Derivatives Market, Markets and Markets)

o A FZol i Al 7HE

<E 227> $EROPE S AF 59 TR (91 W USH)
&8 #oF 2013 2014 2015 2020 (20(1:?_(;1;20)
A 41,454.7 43,900.5 46,490.6 64,405.3 6.7%
FE o} 36,959.7 39,140.4 41,449.6 51,454.5 4.4%
| g2 3,105.6 3,288.8 3,482.8 4,372.9 4.7%
7] e} 47748.2 5,028.4 5,325.1 6,994.6 5.6%
3 86,268.2 91,358.0 96,748.1 127,227.3 5.6%

(Z*: Syngas & Derivatives Market, Markets and Markets)
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O =W 28 47 2329 15877HX38 d82A &8 7Hsd <A

o Ul A FAAE Al AW ATl AT BAHAZE 258 ~30vkE) o] LA

Higlow, dAlE F2 S TacRndy ARR ARG I I 2"F
FYOR AN

o & 7]gelA WFoR dh= A sAs FATFS test-bed FHE TR 205E/UH

ofH, A8 = ) 300:2/U(A3F 29D 3009 HEA] ONHE) A = A

DS Ao BUECR Byl ARLAWA(F) tiibdA] g o] 27]9] 38 E9

E7} Vs
F2AA A
o I Fae FE A %7@94 HWAE 2ol el A AAtE AL B AR 4]
- A% 190~2009HE F27F A AR EAE 28l S ol AR (EAEA el A 50% o]
% A

- 87% AFEA Mol A 201307k 9l §5)
- el R A4S S8 ARE AL S

44 QE(To| 2o

2f 540%HE/A °F 1928rE/'3 of 232rE/'3
ArhEE e 3% 2H2a LS 12%
u'L.a TR
b e B 20
506G | Ak Ligud| Linds
| e | i

=2Ha

mE M wHE eSd
EES B0 B
LEY BHE \3E nEE EEY §yHE
WEH s ehd ompE
24 %
SHETLATIHFA| U LE A M e H3f 9 20000
=3 YZAH ST (20184 St HCH YT i PR O 3E

[ 2-2-20] =W <& A4k 5 #7-5 A%
(FA: FholUA Az71E @3 o4

o A ARE FaUA A FUE AT oo FASL BEHAN FaPA ] B
CEERE

o FaduAE v qUAY 2 2 HFE AT AT AP, FOR Fa T
2} AT B Ve Y FOR Sh FANS $3E A0E AY

o ARE FaAA B REWS FIA FATFE 0189 13WE/, 20223 47
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7HA & 2022\ 715 60009 /kg, 2040 71E 3,0009/kg S ®E T HiE

TH 7H4e 24 29

A7k, e, 471, 49 A A, whol Lz, #H7]5E)
- CCS o3(CO; wi=d &)

- CSD(Compression, Storage, Distribution)

- FaeAa(EA HAY, Traler 53, o152, §582)

[ 20182 ][ 2022 | 20408 |

F L 1.850 8.18HH 62020

(e =1 (ne=CRY (1. 420CH 3302HCE

e sl i6.72HR @20THE

A 307MW 1.5GW 15GW

g : ['-.H¢] (315) [N (BGW

Iy - HEE 7MW S0MW 2.1GW
283 [ UEMSE || aVEAE  |[s26TEf 01|
=x20r8 || - ||_6000%/&kg |[ 3000¥/kg |

(28 2-2-21] 542744 A3 2ew - Fg =

=]

o =ule] A5, AlIA 109 F22] oA &H] =Rl Aol sl e] oA el tigh o5
o] 97%¢ll o]=aL §lo, YA Aol 7]oj e A&7 jE il | A] TS A &AL

2 o|Foldlo} & WaH P74

-

O 2218 gdid w2t F47t2u Ad7tAe] ZA # 1% 4 EYANZE 57
g Roez A%
o @A A TGRS 208 S(AA AH T 2309 29 F 43899 = olF HA7t
2, JAE 5 AR RE AR = A AR B% ol
o HAYTte] o NEAVFAE o] &% A4 A A HH o FT} A FEM, o]
e NA7ERS) AN PR S Aew o
o JWE7pEENE ofe} who] @ 7k HY]E, Hho] Qs s SO RAE 4 ALt
7t Aor A, ofo uwhE §H7EAaet npo] @ 7k o] A}

B2IF HzAE 5
AT A4 AR S7F o
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World H, production approx. 50 Mt/yr
World H, production World H, use

o Matural gas B Ammonia production

" 0l Refining

" Conl Methanal groduction
Electrolysis = Other uses

(2% 2-2-22] MA 4 ABLE 2 An|e
(3 www.innovationtoronto.com, A green, safe, efficient and inexpensive hydrogen production
system that operates at room temperature in air, 2016.)

O $a7tzd A 239% $23L A4 27 24
o 2017 7= AAA 7k~
AR, oF 978wl Ni/h
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) & o o 3
o . o - 3 i oy
of - \‘) b

BRI W0
Dot s MM el

[Z1% 2-2-23] 20161 2 2017 AAIA 78 7k2=oll A Bake 4% (FA): Chris

Higman, GSTC Syngas Database: 2017 Update, Gasification & Syngas Technologies Conference, 2017

O A7ME22Y $2 F Y AL olv| 3835 5ol By F

o A7k TN, vpo| Qul 2 TpAstE FE) vl FAVFAE ANE § FAas A
o] o] 83l= 7|eL ojn FEEEo] B Fo& HNE HGTA AL

o J1E WEF WATR: BA B £k Fel Ve R vF, BUS) T%e o)E

O A7+el, 18 °§‘r°ﬂ 2L %E AA 2 2YAH gF 8T ASHeE F

“
o HAY A T&ol e AA L Fel Ao WS AgolA] AGHow a7
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O =4 A% 83
o 2016\ =W

Aot 9F HE 2

o | Fa FHWME MY, FREAL § THEY FF

=F kg 4,000€ W2l

ot
2,
k=)
)
iV
i)
N
e
e

<HE 2-2-8> I AIE A F FEHIFSE (EH: U T, ARl A 2016)

A A= &
A7 A2 332 A4 s 2014 B oziém A 2012
gk} A -3 8 F | AFERE 35,000 35,000 20,000
SK 24k L} 22 B} 2 3] 10,000 10,000 10,000
AAdgdstst | &4 e ] 15,000 15,000 9,000
MR EY A2k L} B 3 9,000 9,000 9,000
el 34 5} s} o2t | Zaaegs s 14,000 14,000 7,000
LG3}g} T AFER 11,000 11,000 -
g o) 51 51 A | AFER :H 5,000 5,000 5,000
T AFEE 1,500 1,500 1,500
i o=
P A i& L}jE}Eiﬂ 3,000 3,000 3,000
T L} 3 E} 23 3,000 3,000 -
AHdBPsEst | &4tk L} 32 E} 23 2,500 2,500 2,500
R 22k NG 3 50,000 - -
27 159,000 109,000 67,000
SPGA w2+ O} AL | €2 7)) 2 2,000 - -
o Av T | YEZEEs) 45,000 40,000 40,000
LG3}s} ik | Yz ERE S 10,000 4,000 4,000
SPG | v 2+ A3 E_Eg_ o) A 4%&% 2l - 2,000 2,000
AHdBPstst | &4k L} 2 ERE 3 3,000 2,000 2,000
o] =3} s} oAb | ZEHRES s - 1,000 1,000
Ry b | Ve ) - 1,000 1,000
27 60,000 50,000 50,000
g A =L T L} 22 E} 32 3 15,000 7,000 7,000
AqoglA= | Ao A=2 | o5 | JZEFE 38,000 38,000 38,000
) 53,000 45,000 45,000
LG3}g} o) A L} 32 E} 23 9,000 9,000 9,000
A4 7% CNG7/H A 1,600 1,600 1,600
2R o F3F L} 22 E} 2 3] 1,200 1,200 1,200
¥AH X3} A 300 300 300
27 12,100 12,100 12,100
o k- 3} 22k L} 22 B} 2 3] 5,000 6,000 6,000
SDG ef) s34k 22k L} 22 E} 2 3 3,000 - -
54 4 | YEZEE s 2,000 - -
227 10,000 6,000 6,000
o)Ak 7| A AR | g | g2 2,000 2,000 2,000
4l 8} ) EdAvZ, | A | Y ZERRE 3,200 2,800 -
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[ LGS ] \

B 2993007 | 226900 | 182,100
2014719 9EE Gge] FaAET AT AAhs AL FAHE o EEAE BF 008 i
s, @A L Gl o] vrobol mel B Hekste] LPG AW FAAZEAOR 8%, B
o) FAL 1 g

*2.% 187 2
(FA: AaA44 ﬂ

m/h2 24417h | 330Y ks
01471)

£ V|Fo® Erbd 211647EH/ Aol .

O 3We ¢4 A4t
o mje] A9 FE ZeREau AuEdEe e AV som oAE AL
o o]F UZERAZ]RE7F 541 7H vlEo] wal AaEdTEs el ofd Wlo] 22.6%,
AA7r= A o)k W2 o] 17.2%
<& 2-2-9> =4 He Al AdbeAd vls
4 A58 (m’h) H] & (%)
U EHE 161,900 54.1
AFERT 2 67,500 22.6
AA7r=AA 51,600 17.2
z2g g5423 14,000 4.7
v gk 7] 4,000 1.3
COG 300 0.1
gHA 299,300 100
(Z2: ol U3, AR Aol LA WA, 2016)
O =9 25 gi-E 2971es 98 4 A4t
o = AEHIL U= —’Fi ] Adre] g, gekelA sl i Tes d Al
A5 7 o]9]o= w gorles =Y
O

A7k COG 7k :?:TEi

Aol Fa AL F

G AR 9191

-
.

O & ZAAD Adel] ©E F24 AAAE 443 oy
o g FAAY el mel, & o] Aake 20401 526
A THOR T4 7HAE 30009 /kg oldkE T AF
o A7 $48 tF FFa] g8l Fa
o] s, FATFRRATE F2E A
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51 Al%-714 Value Chain 4]
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AR 7e A2
TITLE-ABS-KEY ( ( oxygen* OR ( purex PRE/2 oxygen#* )
[A] OR oxy* ) AND ( gasifyx OR gasification* OR syngas#
A a2 ol & OR gasifier= ) OR ( pet-cokex OR ( pet* PRE/2 cokex ) ) )
BE= £A3 71~ 3 AND DOCTYPE ( ar ) AND PUBYEAR > 2003 AND
7% PUBYEAR < 2019 AND ( EXCLUDE ( AFFILCOUNTRY ,
"China” ) )
TITLE-ABS-KEY ( ( ( syn* OR reform* ) PRE/2 gas* ) OR
[B] ( purif* AND separat* AND remov* ) OR ( dedust*
A 7f~ o AND dechlorinat* AND desulfurlz* AND de-dust*
H}o] © 7} . AND de-chlorinat:
- N AND de-sulfuriz¢ ) ) AND DOCTYPE ( ar ) AND PUBYEAR
= A V= > 2003 AND PUBYEAR < 2019 AND ( EXCLUDE ( AF
FILCOUNTRY , ”"China” ) )
TITLE-ABS-KEY ( ( ( synx OR reform* ) PRE/2 gas* ) OR
[C] ( gas* PRE/2 shiftx ) OR ( hydrogen* PRE/2 produc* ) ( (
EIR A eV A g carbon PRE/2 dioxidex ) PRE/2 separat* ) OR ( ( natural*
AstslEt 4o A OR bio* ) PRE/2 gas* ) ) AND DOCTYPE ( ar ) AND
A3 7% PUBYEAR > 2003 AND PUBYEAR < 2019 AND (
EXCLUDE ( AFFILCOUNTRY , "China” ) )
TITLE-ABS-KEY ( ( ( syn¥x OR reform* ) PRE/2 gas* ) OR
D] ( hydrogen* OR ( carbon* PRE/2 monoxide* ) OR ( carbon*
22 fo] AL ER 2 PRE/2 dioxide* ) ) OR ( purex OR purityx ) PRE/2 (
E A separat* OR remov*). OR membranex* QR psa OR (
;i — N pressurex PRE/2 swing* PRE/2 adsorption* ) ) AND
Ta o Tl DOCTYPE ( ar ) AND PUBYEAR > 2003 AND PUBYEAR
< 2019 AND ( EXCLUDE ( AFFILCOUNTRY , "China” ) )
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(B) §d7k B Hpol 7k
1% AA & 14,019
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R e e B e ’
(D) F&/0)4tsleth &7t~ 2 5E .
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C 57 76 113 151 150 189 192 | 203 | 226 | 241 233 | 270 | 290 | 319 | 270 2,980
D 178 182 217 243 310 317 312 310 295 324 365 382 433 443 387 4,698
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Siemens, Ube

Merichem), = 2{Siemens), 4l
=Lf Pilot 72 SHAFEA LY o
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Halder Topsce

SR 4SSN ATE BT 4TI BEY B2 B
b 202 @R 2RED S
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