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The roadmaps of clean energy development in China

Chinais not lack of
energy but poor high
grade /clean and low
carbon energy
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oil and gas foreign degree of dependency
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The main body of China's coal energy status is difficult to change

The great huge amount of energy consumption, the total amount of clean energy available to all

other economies is too small, it is very difficulty to alternative.
¢ PERBRE—ATAREREKBHK, REEFETE R, BRI, 20558K
B4 AR IR % A D431tk RF A ORERRALEE LI RRE
4.7 t5E; ZRREEARARREXZHKLAFLILFERFXEOE L. L. £
w. RRFHAFERBRPTELRRE S BIE5.20mbtrlk, £HEHERE
101Lo ATk, AR & &4 A E R T & F4923%

In 2015, total 4.3 btce, but we produced oil+gas 0.47btce\clean enery 0.52btce, only 23%



Outstanding advantages of coal
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The MCCI no increase the total amount of coal consumption

MCCI

BV 48 B
Scattered burning coal R EPFE SRS
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The present situations of modern coal chemical industry in China

1. 24 LA T & (Traditional coal chemical industry)
#2015 J& % ;7 4 (Total production capacity by the end of 2015)

A&, (Syntheticammonia) 4 #57007% t/a (10kt/a)
2 % (Coke) =8t 496.51¢t/a (100Mt/a)
W, % (calcium carbide) =i 440007 t/a (10kt/a)
¥ B (methanol) SRt 4967007 t/a (10kt/a)
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The present situations of modern coal chemical industry in China

2. EARBEMLIT | (MCC)

(1) “F=2" Hm\, PERERIBIARESZRAB, 4356837 w/5F.
E, BREBERAT 1087 ok 5 BRI BIRAL 150 vk AR A
e 8 F A8320 7 wh [ S5 1 ok SRR AR 45 5 bS5 M 22 F BE ) ok F AR 607 vk
L

Coal to Oil: 33 plants, Total production capacity 6830 kt/a

include : Direct coal to oil production 1080 kt/a
coal gasification to oil 1500 kt/a
Low temperature coal tar by H2 tooil ~ 3200 kt/a
Kerosene mixing to oil 450 kt/a

Coal to methanol to gasoline 600 kt/a



The present situations of modern coal chemical industry in China

2. AIRKHITZE (MCC) :

) PERHNXARAEAINMNABN —HIBELZAR BT, EHABEL
#ik, AR KELE I TF13.3/em’a. #7588 K AR R — 2 T4213.751C
m3lafe A £ FIC A8 —H) TAE41emdla, % = AkiE F|31.0512m3fa, = 2161L
m3/ao

SNG: 4 plants, Total production capacityl5. 5 bm®/a, production1.6bm?/a

include :
3 producing plant3(first-stage) 3.1 bm3/a,
and FUXIN plant is building (4 bms3/a)



The present situations of modern coal chemical industry in China

() L2 FTE )2 (CTO/IMTO) & ¥ B B T AT b K& LLEOR A 69 =
R, BARK, AFTHINTRAESS R, 2015 F&F EHZR20
EW (FE8) HIHRBRTEEE, ZMR899 7 wh/FCTO/MTO /=4,

Coal to Alkene(CTO/MTO/DMTO/DMOT II):
20 producing plants ,
Total production capacity 8990 kt/a

(4)s A ZE20155128, PRACE BT RERSHGE (ERKR) HT
=8 (CTMEG) 3 B 34, BRé202reh/E0 =8 4%,

Coal to ethylene glycol (MEG):
12 producing plants,
Total production capacity 2120 kt/a.



-‘

Technology Developments of MCCI in China

1. KA ERREABARABRGERHAE
The great achievement has been made in large scale modern coal
gasification technology
2. PARFNL TSR AERARBPRERETR
The great achievements have been made in the key technologies of modern
coal chemical synthesis
3. ARBEAL FTREIEZRA B BRAE R
The great achievements have been made in the modern coal chemical
engineering projects
4 ARBATE XAZEERTH K
Many zones of MCCI has gradually formed

((((((
¥



‘ X >
\ &
L \ Cr
s P

Technology Developments of MCCI 1in China

(=) ReIP gasificr Y
[ ! - 1
INEREL b £ ER S XX T N o N =
£ 4109 & ALY, 405 EHKAL - | =
LB = S e B
The opposed multi nozzle coal water — LB =
slurry gasification technology;, . .
signed contracts 109 sets, working :{é-m

40 sets |
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Technology Developments of MCCI 1in China

(=) RIP/ gasifier

2. ‘R FEBRAREM HT type of dry gas flow bed
JEEALF AT 444724  gasification technology, signed
ALY, 244 BLFE AL contracts 72 sets, working 24

sets about
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Technology Developments of MCCI 1in China
(=) R{IP/ gasifier

3. RBERAKABFEPRAMER £43986 ALY, 26 THAT
P iEAT,
QOinghua type of coal water slurry water cooled wall gasification
technology, signed contracts 39 sets, working 2 sets,
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Technology Developments of MCCI 1in China

1
“ ,, ]
4\ SE' é:\ 7:-7—%;% E(.A‘b;}i)'i EJ%)& = = HiFP0B
TRFEEE, S ‘ -
SE-East type of dry gas flow - SN s
be(.i gasification technology has o e ir———
built s ey — E
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Technology Developments of MCCI 1n

BB X TR E &
HBR CcRATFREBE
250MW IGCC (3 #AK &,
WEEAPEIR A B) 3L

KE
Two-stage types of dry
gas flow bed gasification

for IGCC has built
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“‘ZyF (YM) 7 e2RFHERATFE
g k20 tfay BF AEH (MTG) 3R
B, #&iaiF8idars,

YUNMEI type of lump
coal gasification technology has
working more than 2 years, to produce
methanol to gasoline (MTG)




Technology Developments of MCCI 1in China
(=) 8RIE/ process engineering

O AEERSEN FHRERERRLLIE” o REE RN BB £
BB, RALRTEZ LB b TRETR.
SHENHUA Group Co. Has succeed megaton /a coal direct liquefaction and
especial catalyst, they are working commercial process

2. PHRELEHERCERTH 5L L4, R FAEH—RSHERXSKFT
ERIER R BRI EREAH RN, RHRATHFE B2 HEFHR
8] 355 i TAR R
A new F-T generation of high temperature slurry bed Indirect liquefaction
process and catalyst technology has succeed in some plants in China.



Technology Developments of MCCI 1in China

(=) 8RIE/ process engineering

3. RAFRAFAT BEABRFEAAFELE BORKERRERBER, AT BHER LR
XA b SRR G E S B AR R IR, —KFERYD, FiA
T ELHAREINRLE B R

YANKUANG group Co. Has succeed anew F-T generation of low temperature Indirect
liquefaction process and catalyst technology ,and they have built a megaton /a plantin
Yulin, Shanxi Province.

4 FPHRBERXENGITFRAAFET “FEABRKESZE (DMTO) TEHR” , 2@ REK
F7EILEE, BRE T ERE D 4005 b,

DMTO/DMTOII has built 7 sets, Total production capacity 4000kt/a



Technology Developments of MCCI'in China! "
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5 $F ‘BB IZHEAR HFEZAITLL, CERILLE T L X655

o
China has succeed several coal to MEG technology, Total production capacity 1650
kt/a
6. W KRF LG KEA RN RETFLEY “RAKTHAHFTRER
PR3 75 | 5F- T BY A 69 Tk bk X o

We have achieved coal to arene, and has tested 30 kt/a Trial production

7 RAREHE B TFKT BARALERS H80% vb[F 69 KB KM BEKBRMAY, £Fa
T RZRFLERS T HRBYENERFTETHREGEAAATLRAR .
The low-medium-temperature carbonization technology of low rank coal has
bigger progress, LONGCHENG group Co. has built a ten-million ton per year plant.



Technology Developments of MCCI'in China !’ " ‘
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MR A fo L ZAFRRBRBEARNE . LETE TEREA RAEERFELHY
"FEA THBEEABEEA (CMTX) Zeb AT LXE" BRAE T H 6 R
China’s CMTX technology (coal to methanol for butylene outgrowth propylene) has
succeed in 1 kt/a test.

HH KARY REMH T PHAKEXRELDT “RAALENFRHLL , Aefis
REABHGEHR, METHANRLERTE (FT) , ClERGIEAKRINLERR
B—FHARGESBUAGERT, FBEEG—FT R RFREHEE, RETS
X NCRS AR

According to the American Journal of <nature>, Chinese academician BAOXINHE has
researched a new process, coal gasification direct to olefin has a great progress
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Problems faced of MCCI in China

HAL THLR| A9 By ] #9121 A Layout constraints
JKF . A JF 38,27 7] A2 | Water resources bottleneck
IR 35T 4215 & pollution of the environment
7= ¥ Bl R AL 9] 4 product homogeneity

A&7l &k 5 F 89 2 50 9 #2/ Economy

J= Ak B JE 5 R 2359 /& Am B | contradiction/Development /resources and

environment
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. coal consumption (tce /| water consumption (m3 /
Energy efficiency () ton of product) ton of product)
project
basic Advanced Value basic Advanced basic Advanced Value
requirements requirements Value requirements
E’:f:;ac‘tfr: >45.0 >49.0 <2.8 <2.4 <7.0 <5.0
Indirect |
"r; oy >42.0 >47.0 <3.6 <3.4 <9.9 <6.8
CTO(HE: il #5J2D >40.0 >44.0 <4.4 <4.0 <13.2 <10.0
Ethyl lycol [
(,\‘/’lsgi glycol coa >25.0 >28.0 <2.4 <2.0 <4.2 <3.3
SNG >56.0 >60.0 <2.3 <2.0 <6.9 <5.0
Coal methanol (HfiE) >47.0 >50.0 <1.4 <1.3 <4.8 <4.3
to- o (D
%’%? ammonia (& >48.0 >52.0 <15 <1.4 <45 <35
L k |
u(:)vgvr;zr;ngcoa 5750 >78.0 <0.2 <0.15




WAL &%+ 5K AR ETN

Vi 202057+ = 4% T HEE (M)

Y5 & L& coal-to-ammonia 5000-5300 /5t 7500
51| B B Coal methanol 7500-8000 /7t 10500
i < SNG 150-2001Z,m3 3500
5551 Y coal to oil 1000-1300/7t 3600
HEH ) 2 cTo 1300-1600 /7t 5800
Y 72, — BEMEG 500-700 /7t 1000

& iltotal 31900




Development Position of MCCI in China
Mo iR AL, H RV AR K S 8 5T 9N AF B Strengthen technical reserves,

and gradually reduce the degree of dependence on foreign oil and nature gas

¥R, AETLLEH, LHIR TR

Adjust the industrial structure, to resolve some coal of the excess capacity

oS at, REJERL LA S

Product diversification, improve the risk resisting ability of coal enterprises
¥ ha Lk 5 B A4 Increase the added value of the coal
B3 B 5% 77 7% #) B Promote clean coal utilization

.4 F) B & - Bk Fe 3 BLBE
Make full use of low rank coal and high sulfur coal



Development direction of MCCI in China

© RIS, #—FTRIJRK, ERAKFETEHHK
Innovation driven, to further improve energy efficiency, reduce water
consumption and pollutant emissions

© BRNFRAS HREZE

Adhere to scientific and orderly, green development

© AL T RSN SRR e T LR EAR
Traditional coal chemical industry will continue to resolve the excess capacity and
promote industrial green upgrade

 RRIA TR TR AR
Modern coal chemical industry will be the transition from the demonstration to
the industrialization



Development direction of MCCI in China

© F—FBFRRME, EHEZTRIRREH RN BEREFE
To further strengthen energy conservation and emission reduction, to adapt
to more stringent environmental protection and carbon emission reduction
policies and standards

© ABAAKTR, RKARZFRKERAZEY HHA
Rational use of water resources, and vigorously promote the progress and
application of water-saving technology

© PR, SRt ERIIREN

Attention to fine, high-end and differentiation of the coal chemical products



The dlrectlon of MCCI in China

* 50A 5L LT ERKSGH/ES, RERRXAEE, LRSKE™
With the existing petrochemical enterprises and Chemical Industrial zones
linkage coupling, promote the zones development, the realization of multi
co- production

© BREAFNEEASZREFRTE, BHAETSLEFH

To develop Mixed ownership ,multi-channel financing, the release of
investment to participate in the impulse
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"18% 5-Year" planning ideas and policies of MCCI in China

AT HPERKFESIFA, FENFERIARK

A

(R Lm0z, £

=24 O
ﬂﬁ?— ARo
The top goal: Conversion of 1 billion tons of coal, to produce 0.2 billion
tons of oil and SNG or equivalent of o1l and gas chemicals .

PR MRS B RS MRS
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"13% Five-Years" planning ideas and policies of MCCI in China

220204 K, SRS HEF k15005 B, B4 %180
G FHKALE, BRI EZRR2o07 A L, B4H L —856007% vt 1A
L, M F @007 A L, #7HEHAEH T H10007 %, TR
ERib . & L O YA

End of 2020,we plan to:

Coal to oil more than 15Mt/a;
SNG more than 18 bm?/a;
Coal to Alkene(MTO/DMTO ) more than 12Mt/a;
Coal to arenes more than 1 Mt/a;
Add high-sulfur coal to methanol 10 Mt/a

Total coal transfer more than 0.2 bt/a
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"13th Five-Year" planning ideas and policies of MCCI in China

v RAET XIEFHE R TR, #—FT T ELZHER. FTRAAFRK
PRAKF
Give priority to the expand coal to olefins production capacity, further
improve the process technology, resource utilization and environmental
protection level.

2. BEYXBRH LB L, 2F—FRELZHKR, ARSI
B .

A moderate expand coal to ethylene glycol industry. To further
improve the process and technology, to accelerate the promotion of
maturity.
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"13th Five-Year" planning ideas and policies of MCCI in China

3 AT XERE BEARXRA T LLTE, HFEAEE,
Orderly expand coal to o1l, coal to SNG industrial demonstration, to do
technical reserves.

4« BHAFTHEMIA TR LGN TREFL. Hak. FRLE
.3
Promote the methanol deep processing as the main platform of product
differentiation, fine, high-end development (DMMn)
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"13th Five-Year" planning ideas and policies of MCCI in China

5. Aebk g pEH F IR 6 TAELTE.

Accelerate the engineering demonstration of coal to aromatics

6. XA ZIARH SIS Ao LAl 5 A S RAV A . RILE 2
5B T7 v, BAR B T8 B A A R A9 Ko

Vigorously develop upgrading low rank coal processing and quality
grading of clean and efficient use of. To achieve a breakthrough in single
series of millions tons/a of low rank coal carbonization technology and

equipment.
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