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Clean Coal Industry and Its Technological Development
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Clean Conversion of Coal Industry
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Clean Conversion of Coal Industry
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Energy efficiency and resource consumption index of coal chemical deep processing
demonstration projects in ‘the 12t five-year plan’
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. Indlregt <3.6t/t oils <3.4t/t oils <2.75t/t standard coal <2t/t standard coal
liquefaction >42% >47% B
AL, <3. 6 /My 5 <3. 4 /My <2 750l /i A <O A
<2.3t/1000M3 <2.0t/1000M3
Coal to natural natural gas natural gas <3.0t/t standard coal <2.5t/t standard coal
gas >56% >60% <2. Wi/ TARF RIR | <2. OWfi/T-45 /5 K <3.0Mi/ iR <2 .5/ bR
S A WA
Coal to olefin <4.4t/t olefin <4.0t/t olefin <3.0t/t standard coal <2.5t/t standard coal
240% 244% _ _
oSy s <4, 4/ 7 % <40/ I 1% <3. 0/ fx i <2.50fi/mFR
Coal to _ _ <4t/t standard coal <3.0t/t standard coal
synthesis >48% 5500, <1.5t/tammonia | <1.4t/t ammonia <Al <3, O/ kR A
ammonia R e <150/ <1 4N/ = IR =3 AR
REERE
Low-rank coal <0.15t/t feed coal <0.13t/t feed coal
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Strategy Study for Sustainable Development, CAE
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Region Point
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Relevant R&D Policies XM EBE

*China’s long-term R&D plan - coal gasification, liquefaction and polygen
H E AT R T RIS BERAL. B B
«12th 5-year R&D plan “+=F” WEEREITX]
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1 Coal to liguid — DCL
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DCL

@Shenhua’s 1 MT /A
MEFAMLE T RERE

@Continuous operation for nearly 300
days in 2014

20144 T ELIBEITIE300KX

@The third & fourth production lines

VR ES BT VTS T

have started

HEEN. INFEFLZF BB
@Yanchang Demo (500,000 tons)

FEACS077 PRI E, 20155 1A
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@R&D on process, catalyst and Rx. 5 3%
TZ. EELH. REEHHE




2 Coal to Liquid — ICL(F-T)
RRE R HlE-ICL (F-T)



ICL (F-T)

 R&D on process, RX, separation and oil upgrading
XTFIZ, IR, 7EEREABHR
« Built several PP: ( 3.7 —%PP )
- CAS (Shanxi): 1,000 t, Fe catalyst, slurry bed
CAS (1LFH) : 1000mE, &k RMEF, KSR
- Shandong Yankuang: 10,000 t, Fe catalyst, slurry bed & fluid bed
WIZRFEH: 1000008, £kRMEAF], KELFHBNIR
- Shanxi Lu’an: 1,000 t, Co catalyst, fixed bed
W PEdEZZ: 10000, BhAEALF], [EER
- Shaanxi Baoji: 10,000 t, Co catalyst, fixed bed
BRPEEXS: 10000ME, &5#EfbsR), EER
- Sinopec (Zhenhai): 1,000 t, Co catalyst, slurry bed

RAA (B : 10000, HHET, REK
- Shenhua (Shanghai): 100 t, Fe catalyst, slurry bed

e (B¥E) - 100ME, SRR, BSK



ICL (F-T)
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3 CTL — Methanol to Gasoline
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@Research and develop the process
and catalyst of fixed bed & fluidized
bed
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@Foreign technology and Chinese
technology have realized
industrialization

EARARMAERARGKRA T Tk

@8 projects in service for aromatic
hydrocarbons and gasoline production

SEREBERALEFET , £FFRNSM
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@Several projects are under planning
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4 Synthesis Natural Gas
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22009-2015: 14 projects have got permission, 3 in
precommissioning and operation, 3 to be completed

2009-2015: E 141N BREBFH , 3PN FHKRIAEAFMEZEIT, 3
MENFFEERR

@Several projects are under planning (Inner Mongolia,

Shanxi, Xinjiang, etc.)
—EWMBERP (AR, LA, fTEF)

@R&D on low quality coal gasification, catalytic gasification,

methanation, catalyst and water treatment

ERHESL. #ILESE, Bl EERNERECENTE
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5 Coal to Olefin
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MTO/MTP

® 6 projects being built, 10 completed, 8 in service

- 64N EER®R , ER101 , BT84

® 3PP plants: 3 N\PPI]"
- Shaanxi/DICP: 15Kt/a
BRE8/RALAR : 1.577 /5
- Huaihua/Tsinghua: 30Kt/a
HEILIE4E : 3.077 /5
- Sinopec Yanshan: 30Kt/a
AL : 3.077 /5
« R&D on new process, catalyst, etc.

MIZ., EILRNENTHER




10

11

12

13

14

15

16

H R A BIFE /R 2 #1130
3 W A1) U

HR RS2 KB RE U505
il T FE 2 k)
LA A6 T I |
iy

FhAE 5 EK 5568 5
SRSy

Fh A A, 3L 60 5 I 4 o)
e

P CA plny A
iy

B PE Y A T RE AL T0
3 ekl e I

B f P 100 75 i R
il I

B A i 130 7 i H i
il 45

SN RETRA T4 5 F
5 H

Y A 7660 7 il F i
) 4

T HE FE60 7
Catily iy

11 Z5 #4135 100 7 i H iz
il

L1 2 BH B 1ELE 30 75 i
FH 2 i) 445 4

L1 AR AE5£60 75 i H i
il 4 4

FhAE K PR 68 5 g F iz
il 4 4

130

50

46

68

60

50

70

100

30

60

60

60

100

30

60 (20)

68

MTO/MTP

WL TIRZ
i
LESLIVIES
oy
SELER LY
#

HrEE S EARTT

AESEOPS
TH T ARAEIR
1 TRt
e 75 5 4R
T3
VL5 5
SLTTES
WL T3
TETHR
LI 2R B
IZR I T
WRARE
B PE i AR

2012

2010

2011

2015

2016

2013

2014

2013

2014

2014

2015

NSE Y GES
it

WrEE AR &R

2015.5.295¢ B AL e B B AR i e

2014.1 HEEDH B AR IE 1T
2015.4.30 B e

2014.11. 25 FEE% B 3 S v 2 [ = A
2015.6. 9T HE IR H A

2014.8. AMTOM B AL 77 78 BB A2 8 3B AT
2014.6.45¢ i ZE RS
2015.2. 115 I it L7

2015.5.6 FH i il 75 e 26 B e e A P i ik

2014.2. 10z 7 H L= H

2015.1.16 DMTO#: & ‘1 f2iz 17210k
2015.3.25 PP23& & 7= il — IR % 72 i 1)
2015.2.918 13 1 e A% 5k

2015.5.11 40 /3 i/ 4E 58 74 1 225 B I s 42 4

2015.5.223E 47 B DY 151 H - g A0 22 2% ToF%
2014.12.5 MTO%: & %7~

2015.2.1352 158

2015.4.28 #7=

2015.3.27 58 1% 2 . 23 MU 28 f 22 25



6 Coal to Chemaical in China
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[/ Coal to Chemaical in the world
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Cooperation and Outlook
SESRE

@ Similar energy mix between US and China, with coal as major source and
high external dependence. We are both liable for contributions to energy
resource, economy and environment construction.

FRABERUNBRESK, UHFEANE, AHNIMIERR, BAITHXFHN
TAENE R REIR . ST MRS B A H TR

@ Coal conversion is technology intensive, capital intensive and labor
intensive, and involves in multiple technical areas and industries. Orderly
sci-tech and industrial development of coal chemical industry is the
common issue all over the world. US and China have important
cooperative topics on coal conversion to be discussed.

BEAB TEAREE. REXFE. TUEEMASTEE, BREANFEARFGEM
T, BACTRIEA=LRE R KRR A FE IR RS, FREF
ZEHERNEHR LSRG

@ Coal conversion — a complex technology & {t-—fhE MR

@ Good cooperation prospects between US and China 3% RIiF&1ERT &
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