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SRR —— R E R R A

New coal gasification technology —— Clean coal utilization

Hh BB IR 5 BE TR TH B LL B £170%

Coal accounts for about 70% of energy consumption in China

FEATHEHERRE, EBEFAEAE, BEFEX

Direct combustion, energy utilization is not high, carbon emissions are large
DA TEZRAFEE AR, REKRSIOEERUNANERT R

Modern coal chemical industry adopts new coal gasification technology, an
iImportant direction for efficient and clean coal conversion

FH R A HTARHE X

YangMei Taiyuan Chemical Industry New Material Company

Yangquan Coal Industry (Group) Co., Ltd.
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REUBARNEZRH1E

Development trend of coal gasification technology

V==
SAH
. Raw coal (coal type, ash fusion temperature, ash content, etc)
& 2 PR /IREAZS STR
Fixed Bed Fluidized Bed Entrained Bed

JFRHE CER . IR RS

" Raw coal (coal type, ash fusion temperature, ash content, etc)
H R B/ PRl AR TG R ]
Limited Fewer limited Unlimited

BIEFMF (BRE. EJD

Operational condition (temperature, pressure)

BIE. i i> NE. BE

Normal Pressure & Medium Temperature High Pressure & Temperature
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BESUBARNALRATE
Development trend of coal gasification technology
AR EEE
v Engineering reliability
BT KR E
Short- term running Long- term stability

2N

L Environmental protection

BSH. RoRuEE E> (EFEYe. (RAEE

High Pollution & energy consumption Low Pollution & energy consumption

KA

Enlargment
< 100Mf/F: 750~1500M/ R 30000/ R
<100TPD 750~1500TPD 3000TPD
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T EB RIS SR T
Distribution of High AFT Coal in China

Shanxi
fb ® m 20164 EER AR MR 605120
H In 2016, the detected coal reserve quantity
@ Henan _ . . :
Is 160.0 billion tons in china.
@
G e ARRUT o et ot o 2 RO 4096 DA

More than 40% are high AFT coals

B EESAATILE. . 28 "M

Mainly in Shanxi, Henan, Anhui and

o [ A A i Guizhou
The distribution of high AFT coal in China
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[IIFipe sl s=t

Characteristics of Shanxi Coal

® 2016FERFEPMBE267MIIE, “=8F" HHREHE30%LE
Of the 267.4 billion tons of detected coal reserve in 2016, more than 30% were
“Three- High” poor-quality coals.

> KX 1500°CBAE

Ash fusion temperature (AFT) above 1,500 C
> RaEE 20%0L |k

Ash content higher than 20%

> MEE 2% L

Sulfur content higher than 2%

PRAR SR AT =

Characteristics of YangMei Coal

o HREAEE200/ZMELLE, 70%LL EJB T &K S

Total coal reserves more than 20 billion tons, more than 70% of which are high-AFT coal.
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Challenge of ngh AFT Coal

506t ﬁﬂ%lkF'ﬂ
15% Iump coal 1 BGL gasifier
UGI gasifier
BRI R
High AFT Coal r ~\ r ~\
8590k i B A B T Bl 1) <AL
——| 85% pulverized Coal blending or adding flux is
required for exiting technology.
L coal ) . )
4 AL 7l B A

ABECKE. AIIBNEF, SEBLRHE K 1500°C A R BRI (R A<k

An international challenge of coal-to-chemicals industry:
To efficiently gasify coal of high AFT over 1500°C without adding fluxant
\or using blending coal. y
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R-GASESHEAR
R-GAS™ Gasification Technology

> SEXTRKIE R SR, FHESER20145 B 3IR-GASTMES AT B FF &
Targeting the challenges of high-AFT coal gasification, YangMei initiated R-GAS™

demonstration project in 2014

> WMBEEXREGTIAFEGIETER, HIALFEER2014FFEREE SRHKBERTH
The project is co-developed with GTI. In 2014, this project was listed as a Key Project of
Shanxi Coal-based Scientific And Technological Projects
> PREESEHEH200M = HEZGT T Hikitke
YangMei shipped 290 tons “Three- high” coal to GTI, accomplish pilot test
> HATHH E #E A 800M/ R TV Ryude E 2Rk
YangMei started the 800 MTPD R-GAS™ industrial demonstration project
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R-GASESUEAM L LTE
R&D Process of R-GAS Gasification Technology

800/ R 7~Ta 1) (20174 3 3h)
800TPD demonstration plant(2017)

GTI 18mi/ K Hif3e B (2009 £ )5 3h)
GTI 18‘ TPD pilot plant(2009)

RH G
(2014-20164F)
o TR i : : YangMei coal testing
| o N s (2014-2016)

AL RS, WA, URMEIEK
S  JEIEBIR (2009-20134F)
R I8 5 91K, (1975-20094F) g M Illinois #6 coal, th_e oiI_ sand petrole_um
Concept verification and testing A I b ™ coke, Elberda sub-bituminous coal testing
(1975-2009) b e me e ome ome e (2009-2013)
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R-GASES R RS
Technical Features of R-GAS Gasification Technology

® SALHFOIEE2500°CRLE, AEE. AEIMBIET,
SEESWUEKRB RIF

® Gasification center temperature reach over 2500 C,

PROE IR AR
Rapid Mix Injector

Coal blending or adding flux are not required for
complete gasification.

® PRIHEE & FMEFEHC T HER R DL 2%, AR ER I 90%

® Rapidly mix injector and entrain flow reactor,
volume reduced by 90%.

o FAIFM: R-GASKAPIMABARPUERR -
AR SAEAR

® Model prediction: the highest efficiency and the

lowest cost one in the entrained flow bed technology. Rapid Spray Quench
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YangMei Coal Samples

Coal Analysis
N RS
Rek Ash Composition Analysis
Ash
SiO, Al, O,
%, dry basis %, dry basis % %
WA
o >1500 1.6~1.7 23.4~28.1 48.5~53.9 34.3~39.8
Xinjing
B CHE
_ >1500 1.12 24.50 57.39 31.03
Xinyuan
1554
L5 >1500 1.9~2.1 21.8~23.2 50.8~53.7 28.0~28.8
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RIFHR
Test Results

R E
Test Data

e B BR O BR AR RS BERE O RTE 2 RETE GETE
Coal O,  Stream N, CO+H, Carbon Carbon Mass  Enthalpy
Coal Kg/hr  Kg/hr  Kg/hr Kg/hr  (dry)% Conv. Balance Balance Balance

154 4272 522.1 90.8 181.1 64.7 98.4 96.5 97.5 95.4
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EINID
Slag Coverage

ALK BB LR ALK PR BRI
Slag coverage around top of the liner Slag coverage around center of the liner
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R-GASS LA BETIR

Performance Prediction

8 85 86 87 88 89 %0 91 92 93 94 95
Predicted Carbon Conversion [%]
S
S — gl
-

1-D Model Carbon Conversion

BRIEALERT R L AR R
Mass oxygen per mass coal predicted mode
18 /R Hke RRRLTBOR ek R T
18TPD Pilot Gasifier Model Scale-up & Performance prediction

22.6m

800 Mfi/R TV RTEL
800 MTPD Demo Plant Gasifier

Yangquan Coal Industry (Group) Co., Ltd,
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A EIXPRIPERERT EE

Performance Comparison

Z4j/Parameter Shell
............ CabonComarson, 6 % % @ w5
Cold ﬁf éf,ﬁfrfcy % 72~76 80~83 80~83 76.2~78.8
C0+ﬁ§’jdry) 78~82 88~92 88~92 85.1~90.3
............ o (CorHy B0 ER0 wmodm
kg Coal /%\ﬁ?@omz) 550-620 550~600 550~600 468~484

*PASSHNERE, BT HhE
*Model Predicted Data Based on 15# Coal
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800M/ KR-GAS/R 3BT B #XI
800 MTPD R-GAS Demonstration Project Planning

JE71: 4MPa;

Pressure: 4AMPa

BEE: AL H OEEE1905°C;

Temperature: Gasifier outlet temperature 1905 C

R~F: H22.8m, 4MEL6m (KAL) /12.8m CEABD
Size: height 22.8m, outer diameter 1600mm / 2800mm

800 Wi £k, 4 1.

800M/ XR-GAS T3 B B8 Ii%

800 MTPD Demonstration Project Site
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800吨气化炉施工现场.mp4
de53e01e3e2fa87344d9256d7afa556f.mp4
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800M/ KR-GAS/R 3BT B #XI
800 MTPD R-GAS Demonstration Project Planning
/- )
e, > 20194ETH B HLIR T

Plant Construction Mechanical completion in 2019

Phase

> e BEEMRETZIT8000/M Pk

Trial Operation To complete 8,000 hours operation over the 2-yr test period
Phase > FESIEATHE A F1000/M

To achieve a period of 1,000-hour continuous operation

> JEEEFF R 30000/ Fe B 4 FY

To continue on scale-up development of 3,000 TPD R-GAS™
gasifier

I v,
Technology

Promotion Phase

Yangquan Coal Industry (Group) Co,, Ltd, 18
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IKIR IR IK IS BRI S AP (EAELH)
Slurry Feed Membrane Wall Gasifier with Radiant Syngas Cooler
(JinHua Gasifier)

o [ERKHERERESIEFRIFEIMUMIA

® New gasification technology from YangMei and Tsinghua University

o SRS ERBKFHBEIFEEER. BEXKR

® Syngas sensible heat recovery by-product high temperature, high pressure steam

Yangquan Coal Industry (Group) Co., Ltd. 19
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B R AR

Technical Features of JinHua Gasifier

SHPSAE. BHER. BREXRAEE
KT, FEH—ABES T, SRR
The gasification chamber, the radiation waste
heat boiler and the quench chamber are
directly connected, sharing a shell.

SAERRKREESH, 7T DME R RIS R

R F. BEER. KRIERMHEUR
FE. AMBIENSILER

Membrane wall structure, it can gasify
“three- high”, high alkali metal, low volatile
coal, semi-coke, petroleum coke

%éﬁﬁﬂ‘ﬁ%lﬂ%&#&ﬁ, RE T HRIREEF

Recovering heat from a radiation waste heat
boiler, improving energy utilization of coal

Yangquan Coal Industry (Group) Co., Ltd.
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15000/ KB EIPH RS H

Technical Parameter of 1500 MTPD Gasifier

VV VV VV VV VY

BIEES: 6.5MPa
Pressure: 6.5MPa

BIERE () >15008, $4&350%
Temperature ( Center ) >1500 C, (Shell) 350 C

E1£3200/4200mm, &H&~30m
Diameter: 3200 / 4200mm, height ~30m

B¥WK (CO+H2) 105000Nm3/h
CO+H2: 105000 Nm3/h

BT 756 A Bl & E2850.6-0.8M
High pressure steam: 0.6-0.8 t / 1000 Nm3 syngas

Yangquan Coal Industry (Group) Co., Ltd.
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BN TAR K ETTH

Development Direction of Coal Gasification Technology

® JnaREAHE AT SO AL

® Strengthen basic theoretical research and experimentation

o RALHIR B KRN A

® The development and application of large-scale and high-pressure

® RFERIERISMBARBE K AN

® The development and application of special raw coal gasification technology

® RS RBAM FLHF K

® The research and development of coal gasification and environmental protection technology
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FRE—BEH N THAFHESHER, R-GASSAFEARMBEPRER, #
AL “=/"7 BERRERASA, XBREARERRIIPTR, Rtk K fe Bt
BRUTLRER, MEEBEER ‘=57 ENRIEEMNHETEER L.

YangMei has been working on new gasification technology, R-GAS
gasification technology and Jinhua gasifier technology, all of which are aimed at
realizing the low cost gasification of “three- high” coal. If these two technologies
are successfully applied, they will greatly promote the development of the coal
chemical industry. It is of great significance to the efficient and clean utilization of

the “three- high” coal in China and the world.

Yangquan Coal Industry (Group) Co., Ltd. 23
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Welcome to YangMei Group for
Guiding the work!!
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