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Yangquan Coal Industry Group

AT E SR RIE A (AFT>1500°0) MESALRIMERS, A7EFEHE
RS TAHEAR,

GTI, Yangquan Coal Industry Group and ECEC cooperate to develop a
novel gasification technology in order to solve the gasification problem of
pulverized coal with high ash fusion temperature (AFT>1500°C).

I EH HGTHRAER AT, FARKHARERR T AHEEHFNAR
A 2181T, ECECAREREITERITRS

In this project, GTI provides technology support, Yanggquan Coal
Industry Group is responsible for the investment, construction and
operation of the industrial demonstration plant, and ECEC provides
engineering design services .
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1. PAKREERIER Overview of Yangquan Coal Industry
A

Introduction

FHEERR—FKUBNE, SRR MIER, Pk RER. T, 3
#HE. WRHZ W=, B, ARG LEFESF, B ESRKKTEEE .
HEN TR E LIS, fAEHERARHE TREFEAH.

Yangquan Coal Industry (Group) Company Limited (the “Group”) is a coal-based
diversified modern enterprise group with businesses of coal, chemical industry,
assembling manufacturing, trading logistics, real estate, aluminum electrolysis and
modern service. The Group is the largest anthracite production base in China. The
Group is also one of the best in coal chemical industry in China, running the largest coal
chemical engineering equipment manufacturing company of China.
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1. PAKREERIER Overview of Yangquan Coal Industry @
- ziliibl

Introduction
20144 MR P2 Br6956 /i I, EMLUKN2046127C, HEFEATH17001270, 20154 H
50055 58 40947 .
In 2014, the Group produced 69.56 million tons of coal. Total operating income
amounted to RMB 204.6 billion with total assets of RMB 170 billion. The Group ranks
409th among the Fortune Global 500 companies in 2015.

. #T
Jij; Chemical industry
¥21.9 billion ¥40.7 billion
HH
Fr Ak Aluminum
Modern service electrolysis
industry ¥ 29.1 billion
¥ 10.5 billion
Hi =
Real estate
AR ¥ 9.8 billion
Trading logistics e A2 ]2
¥ 85.4 billion Assembling
machinofacture
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1. PAKREERIER Overview of Yangquan Coal Industry

Yangquan Coal Industry Group

T =l

Chemical Industry

MERBENLT. =%, KMEBRG=FK EHAF, BT RALI. EifhT,

RBAL T, FREA T, WIFMR. L TERERIENAKRR, RHEEEBNER
Ry BERERE L.

The chemical industry is the largest and fastest-growing industry of the Group, which
has six sectors: agricultural chemicals, basic chemicals, fine chemicals, new coal
chemical industry, new chemical materials and chemical equipment manufacturing,
and three listed companies: Yangquan Coal Chemical Industry Company Limited,
Shanxi Sanwei Group Company Limited and Taiyuan Chemical Industry Company
Limited.

WAL= FH0RF, 2014FH T M EF=E427M, HAJREF=ES20/5M, fir
FIFEET=.

The Group produces more than 80 kinds of chemical products. In 2014, the total
output was 9.42 million tons, and urea output was 5.2 million tons, ranking top three
of China.
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2. IR sChss = Background
LR FhE e

Characteristics of Shanxi Coal

o A SAEKREIKIERIELS00CUL £, KASEE20%UE, BRFE
E85% M.

® Ash fusion temperature (AFT)>1500°C, ash >20%.
85% of Shanxi coal is pulverized coal.

o FHEERER SAEE1001ZM, 70% L) EBTFRAKERE, RILTESAER
RAREK.

® As a typical representative of Shanxi Coal, the Group reserves 10 billion tons
of coal, of which 70% is high AFT coal.
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2. IR sChss = Background

PESTIEREST
Distribution of High AFT Coal

Shanxi o REIRHR AL & EER P ER50%
] (h ERE AR RBRE, 2007)
@ Henan ® 50% of China’s total coal reserves is
° high  AFT coal (Report on the
Anhui Development of Science and Technology
Guizhou ® in China, 2007)

o [ VR AR OB 0 AT B L
The distribution of high AFT coal in China
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2. IR sChss = Background

BRI SR
Problem of High AFT Coal

15% B BGL gasifier
15% lump coal UGI gasifier

BRI R

High AFT Coal
8506} 1t WA AR T A BRI B 5

~— Coal blending or adding flux

85% pulverized coal _
agent are required.

RRERR IR T A RZEIRE

The development of coal chemical industry is hampered at the high AFT coal area.

Yangquan Coal Industry Group
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2. IR sChss = Background

Yangquan Coal Industry Group

Gasifiers of the Group

FEH7TES[MN, UGIH97TR, BHI4E, EEMKRY6SE.
Has 307 gasifiers: 297 UGI gasifiers, 4 non-slag-slag grading oxygen gasifiers and 6

HT-L gasifiers.

TN S 3R 784 A, FTIRBEAS2 A, BRRME257 I, SRR A S
755

Uses 784 million tons of coal: 452 million tons of anthracite, 257 million tons of fuel
coal and 75 million tons of pulverized coal which is purchased outside with ATF
below 1500 °C.

FHAEER AL Tk & R R K8 RO S BB REF R (21.5 GWD .
Has a large demand of gasifiers to gasify high AFT coal (1.5 GW) .
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2. IR sChss = Background
IEE .e-.! ﬁ:ﬂ::\:

Significance

& ZFHSUBEARSAEE HIE2500°CLL b, IR IN B &I BRI R 55 T <S4k
RRIB R ZEUBRARTIW RERINE, TRRILITEREMKRE R, SUEEXR
» BHESACAREAR AL KISER, O B R 2R R B R BB TS A A R — R T 4T B
BARTTHR.

€ The temperature of new gasification technology is more than 2,500 °C. High AFT coal
can be gasified without blending or adding flux agent. The gasification technology
can solve the gasification problem of high AFT coal in Shanxi, and provide a feasible
method for the high-efficient and clean utilization of high AFT coal in China.
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3. InB#RE Project Progress

& GTIZFI8M/RIHIRKE, FARERALEETOMERKE REETREERRE.
€ An 18 TPD pilot plant has been built at GTI. The Group has transported a total of 70
tons of Yangquan coal with high AFT to GT1I for testing.

& 2014558 H25H B)27H, WRFHRBTRIE20RM, BRELFRE9.4%, RRTESHEH
B O HIEE .

€ More than 20 tons of Xinjing coal was tested from 25% to 27t August 2014, and the
cabon conversion was up to 99.4%. In this test, fused slag deposit underneath quench

lances.
AFT (°C) Ash (%) Ash Composition Analysis (%)
DT ST HT FT SiO, Al,O; Fe,0; CaO MgO SO,
Xinjing
coal >1500 >1500 >1500 >1500 24.48 52.70 34.15 6.09 148 045 1.17
Xinyuan
coal 1480 >1500 >1500 >1500 24.50 57.39 31.03 4.06 2.37 0.60 2.06
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3. InB#RE Project Progress

& FERAFEREZ AT REHTRERBET
BEHHE, FHFITHT $E R 9800 £ 3000ME i) T Mk A%
itk gt

€ Several data points were selected for the calculation of
mass and enthalpy balance. The performance of 800
TPD and 3000 TPD scale gasifiers was predicted.

Xinyuan Coal Xinjing Coal
DAP230 DAP233 DAP 234 DAP 237
Coal, Ib/hr 1035 1039 1070 1018
Oxygen, Ib/hr 1040 1120 1040 1120
Strem, Ib/hr 200 200 200 200
Nitrogen, Ib/hr 1133 169.9 1694 1292
Conﬁz:;‘;:’ o 9576 9700 8966 9544
B;Z;tc)s’”% 9530  99.00 10620  102.40
Mass E’/f)"ance' 108.10  101.30 10440  102.60
B'Z;‘;Qj;poy@ 9270 9670  103.90  99.80

Yangqguan Coal Industry Group
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3. InB#RE Project Progress

800N /R 13000 M/ K B b & TNV AR R 8

Predicted commercial gasifiers performance

800 TPD 3000TPD

Exit Gas Temp/°C 1601 1601
Pressure/bar 40 40
CO+H, (%,dry) 95.00% 95.60%
Cold Gas Efficiency (%) 79.4% 80.4%
Nm?3 O,/kNm3 (CO+H,) 358 348
kg Coal/kNm?3 (CO+H,) 465 459

Yangqguan Coal Industry Group

Slag sample of Xinyuan coal
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3. InB#RE Project Progress

& %I HFIA L TEE 201 4FFEE B SR BOECHE .
€ The project was included in the Key Coal-based Scientific and Technological Projects by
Shanxi province.

¢ [AEER . RETEAF. CTIEZZRF BN, =7 EXSEHIEERAF.
€ Confidentiality agreement has been signed by the Group, ECEC and GTI, and the formal
cooperation agreement is under negotiation.

+—. WMEAE CME) Wb R
s PR RSV il NP ’: i ,”"q' hnksinty e . i
g 5 fk g A KT L A —

FM# (2014) 250 &

L1745 0 1% (PG 35 b e 4 AT . BIEHESR G MIIERL
RT3 2004 45 11 645 0 M T 0
ORI B4 10038 51

+=. WEERFEEARTEEERL

Files of Science and Technology Department of Shanxi Province
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3. InB#RE Project Progress

R I
Testing Facility
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4.

InB#%l Project Plan

Yangquan Coal Industry Group

2015

& BRI 5200~300MEAGT I AR BT IR, RRLZHEARFM, N ITbRfusk
BERHRMERESY REAFHBEATRE

€ The Group will transport 200 to 300 tons of Yangquan coal to GTI for a long-period test
to obtain key parameters for the design of industrial demonstration plant. ECEC will
finish the feasibility study report.

¢ [ EGTIRERIERMSGRAIIEE
€ The Group and GTI will negotiate and sign the formal cooperation framework
agreement.

2016

& PR ITIR7E PR SR K R B A A R A 7] 2 i 800ME/ R BT BB Tk s ude
B, Mit2017F2BHFHRANET.

€ The Group will start the construction of the 800 TPD scale industrial demonstration
plant of the coal gasification in Taiyuan New Material Company Limited in 2016, which
Is expected to be finished and put into operation in 2017.
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4. IRB#¥% Project Plan

& [ABEEAREATHE MR RA M T ILABREF AKX, &£ BTl 7EE s KHHE
WM, THBBEL1431278, #0008 . H AT & NIRRT B, #it2015
FRBANIELT

€ Taiyuan New Chemical Material Company Limited, located in Qingxu Economic
Development Zone, is the biggest coal chemical base in Shanxi, and covers an area of
3000 hectares with a total investment of RMB 14.3 billion. Equipment there is being
debugged, and is expected to be put into operation at the end of 2015.

=T
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4. IRB#¥% Project Plan

¢ EXHESHIICRR=ZEMRY (
T50ME/RD , HAE. K. . [EFA
M TR ST HFEEIMATIRE
FENDORESR; DIz h800mi/ K Tk
VLI H AR B 3th

€ Three HT-L (750 TPD) gasifiers have
been built, and the utilities meet the
technical requirements  of  the
demonstration plant. Place for the
demonstration plant (800 TPD) has
been reserved.

HT-L Gasifier Device (750 TPD)
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4. IRB#¥% Project Plan

® B00Mi/R I T RTE3RE TG,
BHEE. GTIRMBRERIT IR KB

B 3000/ /RS 46 inch
® The Group, GTI and ECEC will —p— (14 m)
begin to develop a 3000 TPD ‘ e
gasifier after the 800 TPD gasifier 4
Is successfully operated. 20 inch
(6m)
I
H ——
Pilot Demo Commercial
(18 TPD) (800 TPD) (3000 TPD)
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THANK YOU'!

August 24, 2015

Yangquan Coal Industry Group
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