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Current state of clean coal conversion and utilization
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Trend of ""13th Five - Year" clean coal conversion and utilization
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CCTEG clean coal conversion and utilization technology
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Current state of clean coal conversion and utilization

1. PEBEATAMNEL: BERFH

China's coal chemical industry in the ascendant: policy escort

o FHEBUFRIT “HeaEmiksir” B, R T RSN SEER
HEY.

*The Chinese government put forward the concept of "'supply side structural
reform™, and the coal industry is an important area of supply side reform.

o (HRIFEMIMIF=WRE “+=1” MR F2017FE2H EREM, REIR
IERR A BIFT B4 T R BUR XX

«“Coal deep processing industry demonstration” 13th five-year “plan” was officially
released in February 2017, which is the first official release of the national policy
document of new coal chemical industry.
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Current state of clean coal conversion and utilization
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Demand of energy consumption upgrades and environmental protection

TR T LA E SRR SR AaMA T/ AE, HRFERE AT

OxX, RERERARESK. RERERZE. BREEREZENHABENERRRE
Z—

New coal chemical industry mainly produces clean energy and alternative
petrochemical products. There is a large gap of related products in the domestic . It
is a important way to optimize the China ‘s energy structure, to secure energy
safety, and reduce the pollution caused by direct use of coal.

China Energy Mix 2014 2020E 2030E
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Source: NEA, ASIACHEM
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Current state of clean coal conversion and utilization
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Breakthrough of core technology and equipment

JERL T —b R %0 B 2

SIS E s S

Formed a number of technical equipment systems with core independent
intellectual property rights

® IZDIARMAL & 1 B =40 K FF 82K
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The localization and continuous upgrading of the core technology and
equipment significantly reduces the project investment and operational risk,
and also reduces the cost of production to a certain extent.
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4. BALTINH B35 &R ORAE

Market demand of coal chemistry projects

o DUERI&AEINE AB, 2016F 4t

Take coal to olefins as an example, statistics of 2016

IR e sk FREE iR 03,3710
project Shenhua Baotou | Chinacoal Yulin Yanchang Yulin

RiEEram , BIg
Polyolefin

products, 10,000
tons

#id , {27c
Profit, billion

® ZZHTEFREOT IR, B IR SN B R ERIK PR, LR
ZMMERBRIER, HRWIEER T8,

» Influenced by the current international oil prices, the profitability of coal-to-oil
and coal-based natural gas projects is still weak. Especially, because of the fuel
consumption tax, the coal oil project is basically running at a loss.

57.47 71 103

10.29 11.3 8.5
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Current state of clean coal conversion and utilization

o ZEFRATHE. HEBUIG. T EEFEEWmRRZHE, RREERHAT
PRS0 TU A, XX T AL TP A AT o
« Affected by the international economic environment, geopolitics, shale gas energy

revolution, the future international oil prices are expected to remain at around $
50, which has a potentially negative impact on the new coal chemical industry.
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Current state of clean coal conversion and utilization

5. Bl TR/

New coal chemical industry pattern

BE20165E K, EAFEEA T A FRmT:
Up to the end of 2016, the overall situation of domestic new coal chemical
Industry is as follows:

o J& (HE) fl)iE: Ciy™r~feik3862/t

«Coal (methanol) to olefins project: over 8.62 million tones

o JHHIMmIE: SREEeEBIE 7004t

«Coal to oil project: over 7 million tones

o HEHIRMRIE: SHF=F=6E 511Zmd/a

«Coal to NG project: over 5.1 billion m3/a

o EHIZ_WINE: SR~ heHEIE200/t

«Coal to ethylene glycol project: over 2 million tones
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3 key requirments for a successful coal chemical industry project

® BRHEE

Adequate funding

o LPFIARHERBA

Professional technology team

Stable coal resource
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1. “T=R" BERRRET RKBERAER
The policy environment of development tendency during the "13th Five-Year' period

o (JERRMIF=MbRYE “+=5" )

the 13th Five-Year Plan for Coal Deep Processing Industry

o (AW HRARAFRY K= Ik[2015]10475

the Planning Layout Scheme for Petrochemical Industry

o (BRI T =L aIH KA RTT %)

« the Layout Scheme for Innovation and Developments of the Modern Coal Chemical Industry

o CAMLFfLEIM R BHME] (2016-20204) )

the Plan for Development of Petrochemical and Chemical Industry (2016-

\ w2020 g
o (FUVBMATRRTEFBEAZHE GMT) ) GF (2015) 1118
« the Environmental Access Standards for the Modern Coal Chemistry Construction Projects
o (FeIERAREMAIFHTEIH R (2016-20304E) Y CRKAEE (2016) 513
)
« the Action Plan for Revolution and innovation of Energy Technology
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Trend of ""13th Five - Year" clean coal conversion and utllldﬂcﬂllilﬁﬁﬁllﬁ.

2. FERAESIE T KHIE O T &R R R 0 AR

Grasp the central idea of moderate development under the condition of strategic demand

® E‘iﬁﬂiﬂiﬂ, sEMR, SEER; SEMNHRE, MRESHRR

Scientific planning, rational layout and total amount control. Utilize resources ration,
strengthen the ecological environmental protection.

© RUHAWHAZNTL, KEHETFEAH Fieth. FERITEEFRARSE
FRIFERTE, BURH ERRL
Highlight the upgrading demonstration to complete quality-based utilization for low-rank

coal, methanation and methanol to aromatics demonstration projects, and to obtain
intellectual property.

© EBWIHAKL, BERREMIMERERIZES . Kb =, EHIR
AL TV eE . #0587 i

Pay attention to market risk. Research and develop high value-added coal chemicals, special
oil products, extend the modern coal chemical industry chain, and broaden product range.

@ #EESRETI AR, W IRDOR

Promote the integration and development of related industries, such as coal and oil co-
processing technology.
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3. “T=R7 BEREBELF L REERESFRE
Priorities of industry demonstration for clean transformation of
coal during the "13th Five-Year" period

ERAREGH. BHXAS. €M
MR o RF FE }@%M{%nn\ %*[ﬁ ZR
=g J%S*é‘tu& IR AR BRI TS

—_\’.._
N7

China focus on developing the upgrading demonstration of five modes of
coal utilization and genera technologies and equipment. The five modes of
coal utilization include
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PREAFIE (20204F)

Expected Scale (2020)

@ B 1300/t

coal to liquids 13 million tons
@ HEHlMEE 1600/t

coal to olefins 16 million tons
® MHEHZ—F 600-8007t

coal to glycol 6-8 million tons
@ HEHIRARR 2004Zm?

coal to SNG 13 million tons
® BHIFFE  100/5t

coal to aromatics 1 million tons
©® fKBrESRFIH 150075t

guality-based utilization for low-rank
coal 15 million tons
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Trend of ""13th Five - Year" clean coal conversion and utlllﬂﬁcﬂ]-'ﬂﬁﬂﬂl%.

4. TR “AREBE2BRAH” #R5S TRERTER T E

Increase the intensity of technology research and engineering demonstration of quality-
based utilization for low-rank coal

o AR R AR B S AE B II55% s TR R AR IR o i 1 28
%; RN SHEERIL7%,

Lignite and low metamorphic coal 55%; the mid-metamorphism coking coal 28%;
high rank lean coal and anthracite 17%.

IRETEE “TRIE” 7 B FTSR B A - S -A B- R - SE SR T
—RHISEEAA, BHILEE

Great hopes are placed on the integration with pyrolysis-gasification-synthesis-power
generation

{8 H BE A KR Tl vads B S BT B iBl+, Tt
FHERER (BRREEFZROMARD », RESORME R SBIE 77
B EHERAE. PENHE.

However there is no successful examples of long period operation of large-scale
industrial demonstration unit, especially for crushed coal. the key technical problems
Is gas-liquid-solid separation, dust removal for tar, Semi-coke utilization etc.
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Trend of "13th Five - Year" clean coal conversion and utlllﬂﬁdm-'ﬂﬁiﬁ-ll%-

5 “HE-WEE” . BT ES5ARMCTEEMSERE
Coal and oil co-processing: the important integration of coal chemical
industry with petrochemical industry

o LSEHEBALML, HANMR. HEME. BFEBEER, BEKRERE
10~204NE 4 /A

. Compared with direct Coal-to-liquids, it has the advantages of simple equipment, short
process and low investment, and it's liquid yield can be increased by 10% to 20.

o HAFHE “LKAMEHAS M/ FERMmILE T RTETE ” 201541
A31HIRAFTEERE, £r- AR5,

. Yanchang Petroleum Group has builded the first set of 450000 t/a co-processing of coal and
oil industrial demonstration project in the world. This demonstration project successfully
completed the whole process in January 31, 2015, and produce qualified oil.
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- WRRIMRRIAR
Energy saving and environmental protection technology
- BRBIFERHENL . TRANERBAHER, BFEERBL. S
W B IBTERRTOR A2 50, AR REAAE . BEAL
TIsKIEEEARSE.
- Coal resources transformation, energy saving and efficient use of technology, including coal

liquefaction, gasification, coking, clean combustion technology and equipment research, as well
as desulfurization and denitrification, coal chemical wastewater treatment technology.

* BEFUIT R BRI = 20 B b s SRR AL SR [ IR
FESAM. B TIEKIEE., BEMINEAFHRAGT ZHN
) DR BT .

« The research and development of High efficiency pulverized coal boiler technology, Flue gas
desulfurization and denitrification technology, Fixed bed slag gasification technology, Sewage
treatment of coal chemical industry, Coal tar hydrogenation processing technology and so on,
have a wide range of application prospects.
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CCTEG clean coal conversion and utilization technology

1, SHEMRPBAR

High efficiency pulverized coal boiler technology

PRI FR =98%, HRPPFREER =90%

Combustion efficiency>98%, Boiler thermal efficiency > 90%

BRZEARER
Dedusting and
desulfurization

tRkH

Boiler

b e

Soft water
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CCTEG clean coal conversion and utilization technology

1, SHEMRPBAR

High efficiency pulverized coal boiler technology

WL SO,. NOXIXR|RARSHIHIEFR
Emissions of dust, SO, and NO, achieve natural gas emissions targets
2y ;
L Sk AR
High efficiency
pulverized coal boiler

(mg/m?

Natural gas

(mg/m?3)

NOXx 50 50
» / \
ol 5 5

dust
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2« WEMETERI ISR
Activated Coke Dry Flue Gas Integrated Purification Technology

BIARRF R

Technical characteristics:

v T RN BB AR H SO, . NOXHI Hg

Simultaneous removal of SO,, NO, and Hg

v BREMER, RE LHM
Small space occupation
v %%?&KE(SOZ >95%, NOXx=>70%)
High removal efficiency(SO,>95%, NOx>70%)
v BBRIEREAEFEK
The removal process does not consume water
v BZIRIGH
No secondary pollution

v AISERUE RIEAIA (290% )

Sulfur resource utilization can be realized ( >90%

EE TR, B EWtR. SRt SR 302 07T MBI
30 sets have been popularized in the fields of industrial boiler, AR E

nonferrous smeltina and sinterina of iron and steel

VA W |
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3. HERME (MEKL) BEeFREBEBSAFEA

MEKL-Fixed bed slag gasification technology

>R AME - BEYMEIERARIE(E50%LA L

Low investment costs:comparing with foreign technology,
reduces more than 50%

»IKZIREFER - PESHEERN12~15% , ZSOHE=E
t8id 90%.

Low water consumption : 12~15% of dry ash gasificastion, and
the steam decomposition rate is over 90%.

>IEMEN S - 8 "RiaTiEHEE"  "RERE
HEE" RWMHIARI.

wide adaptability : "medium temperature dry slag™ and ""high
temperature liquid slagging'* two technical forms.

FESERSW - ATSEIEEEERIEASE.
Suitable for coke gasification : The high efficiency gasification
of low activity coke can be realized
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CCTEG clean coal conversion and utilization technology

4, BALTIHKIEEEAR
Wastwater treatment of coal chemical industry
@ BEEKHEEEHERRER A
New Efficient Extraction and Phenol Removal by
Phenol Wastewater
ZANHAEFTIEIBWLAL ; ZERFRERETF
3/h ‘
0.1% ' Fﬁ?ﬁﬁﬁlﬁll&o 1%Tlh%%?§aﬁﬁ%@$§don
The extraction efficiency is more than 93%; the
extraction loss rate is less than 0.1%.
@ BKEHRAK. REKFHCODRERES EFIFE
Advanced oxidation of wastewater, removal of COD

from concentrated brine and crystallization quality
utilization

RAHE, TIRSHBTFRKMLE | 12 P
S BFENGRERE , SRERakp oo AR
ﬁ*ﬂ,}"?‘,%mo 5m 2/ h Removal of COD from

: g . . . high salt water and qualitative
High oxidation efficiency, no secondary pollution; crystallization test
used for wastewater pretreatment and deep treatment.

VA W |

iz& ME Skl TR E
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Coal tar hydrogenation processing technology

B BARRA

Technical characteristics:
© mimiesil. PEEESER. HESEM

High temperature coal tar, low temperature coal tar, other

inferior oil

@ 285, HERES. ERIES
Full fraction, discontinuous fraction, heavy fraction

®

rhiBYEEEH : SHIERTEI 0% AR | SEH17SRE 41-49

Medium temperature coal tar: oil yield of about 90%o, diesel fuel cetane number 41-49

SIRREER : BIERTES0% AL |, Yeilm+75R{E 35-39

High temperature coal tar: oil yield above 80%, diesel fuel cetane number 35-39
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