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Current Status of Coal Clean Convertion and Utilization in China
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Current Status of Coal Clean Convertion and Utilization in China
- Coal Convertion
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Current Status of Coal Clean Convertion and Utilization in China

_______________________________________

P EH AR L TEZ2006~2010FEKARBIK . 2011~2015%F , —ARUEH T X

RAREGRAE, BABEERPAT I REHE.

. China's modern coal chemical industry has been though stages - 2006-2010 technology

. breakthrough, 2011-2015 upgrading and demonstration. A large number of coal chemical
. key technologies have made breakthroughs and progresses , but most technologies are

 stillin industrial demonstration stage. |  gEw | — wm#® |
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Current Status of Coal Clean Convertion and Utilization in China -
Gasification

»2006~20104F, REED “863” FMHELRITR, RYkHHT2000t/dFER:
A TR MESHEEAR, 2000t H SRR SUREAR, 500t/dIEIEE-IRE
DFRSUEAR, THEHERERSHER, KBBRRUERSUBEARFHME
MRTE.

From 2006-2010, China's "863" and other science and technology
development programms had systematically supported the R&D and
demonstrations of technologies such as 2000t/d two-stage dry pulverized
coal pressurized gasification technology, 2000t multinozzle coal-water slurry
gasification technology, 500t/d non-slagging - slagging coal classification
gasification technology, thousand-of-ton pulverized coal transport bed
gasification technology, and ash melting fluidized bed gasification
technology, etc.

> 3000t/dBEIABIKE R SUBEAR S EETF2014EFIERE .

Large-scale of 3000t/d coal-water slurry gasification technologies and
equipments began trial production in 2014.
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Current Status of Coal Clean Convertion and Utilization in China -
Gasification

F W TSUREARTER TREET, TUUBARDBLETFLME.

Pilot operation of underground coal gasification technology has been

completed, while industrialized technology is still in the development

stage.

F EEFRENPEHHEMN (BRR, 185, BEEHEREKI S
B BHRSUEERR.

Coal gasification technologies which are suitable and flexible to the
specific coal types in China (high ash content, high ash melting point,
high caking property and lignite with high moisture content) are

being developed.
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Current Status of Coal Clean Convertion and Utilization in China -
Gasification

- |
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Current Status of Coal Clean Convertion and Utilization in China -
Gasification
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Current Status of Coal Clean Convertion and Utilization in China -
Gasification

{ B=BHAHAUCGRIEMRERS (158
Nm3/d)

Wulanchabu UCG Non-well testing

. and demonstration system (150,000

Nms3/d)
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Current Status of Coal Clean Convertion and Utilization in China - DCL

> BARLTFIUWREME, HASERAMEMIERETIENE. 201345/ M87At; —H#i216
At/ dB TR AT ST .

Direct CoallLiquefacation technology is at the industrial demonstration stage, the
first megaton Shenhua demonstration project has been put into operation. In 2013, of

productivity was 870kt/a. The second phrase of 2160kt/a project is being constructed
with feasibility study.

> EFEICHRERE R ~4t, BEERWEA50~58%.

The coal comsuption for 1t oil generation is 3~4t, the energy efficiency is
approximately 50~58%.

> EERHIIAC,RES, A TRELEMFELFA.

The CO, emission of direct liquefaction is high, which is good for the subsequent
processing and resourceful utilization.
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Current Status of Coal Clean Convertion and Utilization in China - DCL
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Aerial View of ShenHua Grup's DCL Plant
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Current Status of Coal Clean Convertion and Utilization in China - ICL

> BEEMREERSHEBIESHRER, BH3E16~18At/amERE.

Low temperature slurry bed FT synthesis technology has been developed
independently, and 3 sets of 160~180kt/a demonstration units have been built up.

> HFEtHmERERI~6t, BEEXELHIB~43%,

The coal comsuption for 1t oil generation is around 4~6t, and the energy
efficiency is approximately 38~43%.

> [EHERHERICo, RE S, AR TRELEMFIRLFA.

The CO2 emission of indirect liquefaction is high, which is good for the
subsequent processing and resourceful utilization.

> RBEHE), BRER. @FMNaRIlARmiE.

The scale of demonstration projects is relative small, and its economy still
needs to be validated in industrial field.
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Current Status of Coal Clean Convertion and Utilization in China - ICL

16 ~ 18 ht/alikEE R R E=E

160~180kt/a indirect coal liqufacation demonstration units
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Current Status of Coal Clean Convertion and Utilization in China
- Coal to Natural Gas

> aitdrRBRZERE , ELFEIRBECE.

4 projects were firstly approved, and at least two of them has been
constructed.

»  HEEFHXASEABRSELFITIFRERE.

The Chinese coal to methane technology is now on the industrial
demonstration stage.

> 1EEL3 ~ 4t/km? , BEEEE60%LAL | 1BigIREE0.5 ~ 0.6157T/t.

The coal comsuption is 3~4t/km3, the construction investment is around
5000~6000 RMB/t.

» BEREFRENSSEHIRASEAR. BRERECSECRRCERAFHE.

The R&D work on hydrogasification, low temperature catalytic gasification
and methanation technologies are being carried out.
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Current Status of Coal Clean Convertion and Utilization in China
- Coal to Olefin

> EMRHIERETIMEXIRE REIHRIE , AT EREBYFISIE.

Three coal to olefin industrialized demonstration projects have been constructed; the reliability

of the technology has been proved well.
> EFEIURIZRIERET .5t , BEEMENA0% ; IREH3~3.5G7T/t,

1t Olefins Prduct requies 7.5t Coal, Energy Efficiency is about 40%, investment is 30k~35k RMB.

> IEHERNEFFSER | BUFRAMINES . S mEERE. KB, SEHINERRX (HSEITRESEHHA
EEHHEARKX) .

Coal to olefins has a long production process and high product additional value; energy
consumption, water consumption and waste emissions are also large for unit product (similar to the

emissions of coal to methanol according to the equivalent calculation).
> TCIHERE  ERETERISERILRIHES.

Demonstration problems: coal consumption and catalyst coking rate is higher than the design

value
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Current Status of Coal Clean Convertion and Utilization in China
- CO,Utilization

>  WQFRIME , Bl LNHYFERHARMER.

The technology is in the initial stage, generally the industry is in the experimental stage.

>  HEHFLOR/aCoMCCSTERBERIETT ( 2011F58F i , SBIaFRIASRICOEARIBIR
g . BRIRITHEIANECEI205H ) .

The 100,000 t/aCCS demonstration project of ShenHua Group has been in running (in May 2011,
the CO2 of supercritial status is injected into the target reservoir, and the current is over
200000 tons).

» BRICCSEARPES , PATFESN EATT , BE—ENRENE , HEMFIA (IRH, X
] ) HESEUITIRAEE.

At present, the cost of CCS technology is relatively high, it is not economy feasible for only
Capture and storage, and with the safety risk of storage, thus a combination of capture
and utilization(flooding, gas) is feasible .
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Current Status of Coal Clean Convertion and Utilization in China
- Coal-based polygeneration

O =& B 1GCCAk B 5 FRER Bk~ R %t
The First IGCC Generation &mathnol Co-Production System in China
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Current Status of Coal Clean Convertion and Utilization in China
- Coal-based polygeneration

« h[EZE—E250MW IGCC/RIEH UL
eThe 1st 250MW IGCC Demonstrate Power Station
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The main direction of coal conversion and utilization in China
from 2016-2020

1, FRESUXBRATL

Key development of mainstream coal gasification technology

> SRS - EXEML, seERIRREUL. [FEhENSEY
Entrained flow bed gasification: large-scale, High energy efficiency and utilization,
Adaptive diversity of feedstock

> HEEERESHEE : WEXQAEREWN. &4 UiniitHEE
Crushed coal fixed bed liquid slagging: extansion of cooling wall life in slagging area;
continuous overflow slagging

> BFRSURHESNK - SERIRRARESHK. S, CFHSEFRAIIRK

fluidization based coal gasification: focus on the scale development of technologies
of circulating fluidized bed coal gasification, catalytic gasification, and chemical
chain gasification, etc.
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The main direction of coal conversion and utilization in China
from 2016-2020

2, FBRSHBEATR

New coal gasification technology development

> FEENSHESRSTHEAR (FEg )

New technology of Direct coal hydrogenation to clean gas (thousand tons level)

> BlRFKESKHISESRE ( "KER" ) BR

Power Generation technology of supercritical water gasification for hydrogen
production(water boiling coal)

> AERBSESEEAR

Inner coal carbon capture technology

> WTFRSETIESA . SEMTSEPEERET ; WTSHIEREES | 539~
&, FIEHENE,

Underground coal gasification Engineering Technology: a reasonable construction
and construction of underground gasification furnace; the stability control of
underground gasification process, prevention and control of pollutants

ion. and miarati
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The main direction of coal conversion and utilization in China
from 2016-2020

3. MBISRSHEMEATR

The development of new synthetic gas methanation technology
ERTFREARMIIABLT KRN | S2ZRERNEEEMEECT , EMCOBILESTFI9% , Btk
I IHIXF100%,

For methanation reaction of large scale fluidized bed reactor, and matched high activity of
attrition resistant catalyst, CO conversion rate is higher than 99%, the methane selectivity
can reach 100%.

4, FHBIERCEAF L Development of new coal liquefaction technology

>  HiEiRd : Bgl. BEEGETIZ—ENRNFGTZE. ERECEFRSEE. IRSinIEE.
{R2K#E:

DCL: Moderate liquefaction, coal-oil co-refining process - Moderate reaction condition severity,
directional conversion and production of jet fuel, improve oil production yield, reduce
water consumption;

> [EiERd - BFSEGEEEEWT]  ARUABEEERRMBENIZEBRC ISR OIRALEX , =REH
HIZ8HA.

Indirect coal liquefaction:Based on the high efficiency cobalt based catalyst, to focus on the
technology breakthrough of large fixed bed reactor and process intensification technology
, and finish the technology and process package development millions of tons.
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The main direction of coal conversion and utilization in China
from 2016-2020

5. BEHIEZEER TGRS AT &ZCoal alcohol ether and industrial clean gas technology development
PBREIESERINEL - PRIRIHEIFRER R EIRERD , SRSHISEMERESESFXBRANIERANRAL
Coal alcohol ether fuel: reduce coal to methanol plant operating costs and technologyR & D of
syngas to ethanol and low carbon mixed alcohol and other key engineering technologies ;
BHE TS - BFINARSTH TSP eI~ R T RS ARRSETE ( 200-500t/diiR ) .
Coal to industrial fuel gas: The demonstration of industrial gas technology and equipment for

heating various industrial furnaces or direct heating products of coal(200t-500t/d )

6. EHIAXFHFMIERAFE Technical development of coal bulk chemical engineering technology
PUMEARRLEFSZ. B2 (S, A%, RiER) . STBEFTIMUNE , ExAAEHRIET. k=8, b
RIS, RREMRFIEAHLMIEGE,

The production and industrial applications of aromatics, olefins (ethylene, propylene, polyolefin),
ethylene glycol, etc. the coal is the source of the source, and the development and verification of

high efficiency catalyst, reactor, process optimization, system integration and so on.
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The main direction of coal conversion and utilization in China
from 2016-2020

7. BRR—SUSRECREX/BSXIIERMBEATR

coal pyrolysis- gasification and classified conversion and effluent/ large-scale purification technology development

AERNMIEREE, BSFRER. SERVSE. XERRRNSHT  SR5RBRENFEXIEMRESIESEA RS,

Process control of coal pyrolysis, oil gas product orientation, high efficiency separation of gas and dust, R&D of
large scale pyrolysis reactor, the coupling technology system of semi-coke combustion and gasification.
HESARIFRATISHENNEKGHMIZRN. RESUENE. SERKERERFXERA , EKNEL. 2% 3K
LR 2EEA.

R&D of different coal conversion process to adapt to the extraction of organic wastewater, improve the
biodegradability, high water content and other key technologies, such as water, scale, classification,
purification and all of the sub quality.
miminiE () SSHRES. SUSBRERS, F—RIEERINT (S ) REER, BIPSHIEASE,

High temperature pyrolysis coupled with gasification, gasification gas taking place of coke oven gas, a new
generation of coal tar processing (hydrogenation) sets of technology, coke oven gas chemical technology,
etc..

(EREARITIRER R - RAREMM. REERAROITFIA. SHESHEERGERIERAR,

Energy-saving and environmental protection of traditional coking technology: energy system optimization,

w&gg&%ﬁlﬁgﬁeg%utmzatmn, and high efficiency desulfurization and denitrification of coking gas.
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Coal Clean Convertion and Utilization Technology of
China Coal Technology and Engineering Group -1

BEEERECEASERNSEAR. HRINSRAE

RGI , RSB RS ENSHAERESA

Coal direct liquefaction technology and residue oil
hydrogenation technology can be integratd with «.
innovation, forming a technology of coal tar full-

range of sulfur quality-divided and classification

and hydrogeneration to clean fuels
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Coal Clean Convertion and Utilization Technology of

China Coal Technologx and Engineering Group -1

BiAR4Fm Characteristics :
v [E¥LERGBET (Raw materials is widely adaptable)
mimtresil. PEREER. HESEH

High temperature coal tar, medium low temperature coal tar, other inferior oil

v T ZEAMARE(Application technology adapt to wide area)
2if7. SHEENEIRERD. ERBDF

The whole fraction, fractions after cutting at whole temperature, heavy fractions

v BEHIES , =mEEYF (High light oil yield, good product quality)
RIS  ASEEEIONER |, SRilHRIRE 41-49

Medium temperature coal tar: oil yield about 90%, diesel cetane number is 41-49
EimirEsil © HEEE80%LALE |, SEl17SIR{E 35-39

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

G) REREHARRIRARLE
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Coal Clean Convertion and Utilization Technology of

China Coal Technologx and Engineering Group -2

EMEETERS— R EEAR

Activated-cokeDry Flue Gas Cleaning Technology
F AR 4 5 Characteristics:

v AIEIRBRERES H SO, . NOxFIHg

Simultaneously remove SO2,NOx,Hg in flue gas

v BEHER, RELHD

Combined removal, occupies small ground ground
v BREBMERS (SO, =95%, NOx =70%) P
High Removal efficiency(SO2 , 295% , NOx 270%); "’
v BRBERETEEK _ N
Removal process does not consume water
v RZREHR

no secondary pollution

v AISEBRRSERALFIA C =90% )

Sulfur resource utilization ( 290% ) HS AR EE H500km®/hiR IS S RS
500km3/h Coal fired gas co-purification device

P W |
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Coal Clean Convertion and Utilization Technology of

China Coal Technologx and Engineering Group -3

=B Tl SRP R G

Efficient coal powder industrial boiler system
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Coal Clean Convertion and Utilization Technology of
China Coal Technology and Engineering Group -3

ol 2okt A
REBFE IR PRIEZZ Combustion Efficiency
Energy =%

Efficiency g
index /
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Coal Clean Convertion and Utilization Technology of

China Coal Technolo

Index

and Engineering Group -3

IS (NOY < 50mg/Nm3

“FHE (SO, < 100mg/Nm3 J
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Coal Clean Convertion and Utilization Technology of
China Coal Technology and Engineering Group -4

RARERESHRERBERERAR

Low concentration coalbed gas oxygen removal and concentration sets of technology

PEA Wl |

-

-

! ) i, Sreducing gas-CH,45%

i ﬁ%ﬁﬁﬂ ) JBA S reducing gas ;

: removal fuel = CH,~15% ICH 600 i

I 4~V 70 |

: 1 BRwe | | TR | | —ERE | | SRE :
FRS | | RESERS A | Bk | | BRD | | BAS '
feed gas 1 | Coalbed Desulf_| | Drying | | 1series | | several- | ;

| | gas oxygen urizati and | s four levels of P

I | removal on dehyd tower four :

! and ration vacuum towers i

: purific vacuum :

"
: 1 ation Eﬁ.Exhaust gas :
e CHAG-15% :
ash emission
EZERS KBRS

tail gas removal power generation system
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Coal Clean Convertion and Utilization Technology of
China Coal Technology and Engineering Group -4

SR s N R 1 AN/ dEGIRERAS (LN6) RE,
i 2 | SV P7 ERSRE20%, mRSKE

Pl W |

95%, 20154E5 5

e 10,000Nm3/d LNG plant, with a

concentration of feed gas is 20%

g concentration of product gass is

95%, May.2015
S -

100m*/hiE ESRge iR i Pl e E20105F7H
100m3/h coalbed methane Enrichment
and purification plant, Jul.2010.

57Nm’/dFiRHRIRS (LNG) RE

ENigTF2016558 51T
50,000 Nm3/d LNG devices will be on

operation in May, 2016
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