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Prospect of Clean Utilization of Coal
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By more than 60-years growth<up;Yangquan coal industry group has
become a multiple enterprise group depend upon coal industry now,
Industries involved in coal, chemicals, equipment manufacturing,

logistics, trade, real estate, Aluminum electrolysis industry , Modern

service, and So on.
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Yangquan coal industry group produces- 70:86°million coal tons, has
2150 billion Yuan total assets, 179.4 billion Yuan revenue In
2016.Yangquan has the largest chemical industry machinery
manufacturing equipment company and third largest coal chemical

company in China.
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@ The Group is made up with 567 sub-companies including 4 listed companies
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@ Total employees:176,000.
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The 374th in the Fortune 500 Enterprises list for 2014.
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‘ The 90th of Chinese 500 Top Enterprises.
T
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‘ The 7th of Chinese 100 Top Coal Enterprises
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‘ The largest anthracite coal production company in China
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Chemical industry has developed into the fastest-growing, most incremental, the largest
increase industrial sector of Yangquan in recent years .
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Trading logistics
75.4 billion Yuan
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Modern service industry
96 billion Yuan
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k. T.chemical industry
44.7 billion Yuan
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Aluminum electrolysis
25.9 billion Yuan

Hh = real estate
11.7 billion Yuan
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Assembling machinofacture
6.3 billion Yuan
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Chemical Industry
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2.Chemical Industry
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i Establish the chemical industry in 2005
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\\ Founded Yangquan Coal Chemical Industry Authority responsible
‘ for the management of chemical industry in 2008
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Yangquan Coal Chemical Industry Authority owned 26 companies,
chemical products 8.8 million tons, operating income of 46.3 billion

Yuan in 2016.
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The six formations of chemical industry
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2.Chemical Industry
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There are more than 80 kinds of chemical products and actual output of 880 million ton
every year now. The main products and production scales are being shown as following

() BDO. PVA. &&= il /EEEE—

52075 M The BDO, PVA and assembling machinofacture production capacity
5.200,000 ton occupies the first place in China
o SRAEFRAEEER=
The melamine production capacity occupies the third place in China
REFRREET=4
. The production capacity of urea occupies the third place in China
8173 M
6377
630,000 ton 6073‘|],-_E 810,000 ton
600,000 ton
1573
150,000 ton
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Urea lonic caustic carbinol Fine chemical  Chemical assembling
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industry machinofacture
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The technical power of chemical industry
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"”DR-méEj@Itholwrr DN2400§§'52§§§ Quasi-zero steam consumption

,:1:tsynthé't'i'c':"[echnique DN 2400 ammonia synthesis transformation technology
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Two kinds of BDO production Butanol production patent
technology: alkyne-aldehyde technology

and cis-anhydride
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Technology of water cooled wall
gasification furnace
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The key technique is at the top in China
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The technical power is at the top of the industry
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Having 144 kinds of patent technologies
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Yangquan Coal Group Chemical
Machinery Co., Ltd.
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* Yangquan Coal Group Chemical Machinery Co., Ltd.
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Yangquan coal industry group chemical machinery Co., Ltd is the largest
chemical industry equipment manufacturing enterprises in China, with a total
Investment of 1.75 billion Yuan, covers an area of 550,000 square meters, and
processing capacity of 150,000 tons, the output value of 3 billion Yuan.
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Yangguan Coal Group Chemical Machlnery Co Ltd.
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Yangguan Coal Group Chemical Machinery Co., Ltd.
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The company signed an agreement with Yue Guangxi in August 2013. He is the
Professor of Tsinghua University, the Chinese Academy of engineering. We establish
academician workstation of coal gasification technology.

academician workstation Professor Yue
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Yangguan Coal Group Chemical Machinery Co., Ltd.
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The world's first water-wall in coal-water slurry Gasifier §
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This Gasifier was researched and developed by Yangquan

Coal Group and Tsinghua University together
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Yangquan Coal Group

Taiyuan New chemical Material Co., Ltd.




Group Taiyuan New chemical Material Co., Ltd.
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Yangqguan coal industry group Taiyuan new chemical material Co., Ltd. with
total investment of 14.3 billion Yuan, covers an area of 3000 hectares, is the
key engineering of provincial enterprise for transformation and overall
reformation. And it is the biggest coal chemical products deep processing
projects in Shanxi province .




Group Taiyuan New chemical Material Co., Ltd.
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The company plan 200,000 ton/year caprolactam, 140,000 ton/year of adipic
acid, 120,000 ton/year of POM, supporting 240,000 ton/year of ammonia
alcohol, 200,000 ton/year of nitric acid, 240,000 ton/year of sulfuric acid,
200,000 ton/year of crude benzene and other refined products.




Group Taiyuan New chemical Material Co., Ltd.
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It has been built three 750 ton/day HT-L

Gasifiers. Its air separation, water treatment and
others meet the technical requirements of ARGT a8
demonstration plant. The demonstration plant
can use that. And it already has reserved the [l
place for 800 tons/day of commercial S

demonstration plant.
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Gasification Technology of Jinhua Gasifier



Gasification Technology of Jinhua Gasifier

* 5. HHIFRSEER
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In 2001, Tsinghua University and Yangquan
Coal Industry Group developed the first

Refractory Brick + Quench process). In 2006,
The first startup was successful in the Yang Coal
Fengxi , this technology had reached the

international leading level.
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Gasification Technology of Jinhua Gasifier
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In 2008, Tsinghua University and Yangguan Coal
Industry Group developed the second generation
Jinhua Gasifier (Slurry feed+ Membrane wall
+Quench process) which is landmark. The first
startup was successful in August 2011 and it ran
for 140 days in a continuous, safe and stable
manner.




Gasification Technology of Jinhua Gasifier

* 5. HHIFRSEER
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Advantages
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@ Successful gasification of ash fusion point of
coal with 1580°C, coal covers from lignite to
anthracite;
@ Long life membrane, low capital cost and

maintenance cost;
@ Lower shell temperature, higher security.
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Gasification Technology of Jinhua Gasifier
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In 2015,Tsinghua University and Yangquan Coal Industry Group
developed the third generation Jinhua Gasifier. It had operated
successfully for the first startup on April 1,2016 and successfully solved
the problem of high energy consumption of coal gasification with high ash
fusion point. It recoveries the heat of high temperature syngas in
gasification device more efficient, produces high-pressure steam and
Increases the energy conversion efficiency. It has reached the international
advanced level.



Gasification Technology of Jinhua Gasifier
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Compared with quenching gasifier, the third
generation Jinhua Gasifier utilizing RSC can
recovery high pressure steam and is more
suitable for high ash fusion point coal and low
concentration of coal slurry gasification.
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Adaptability of Coal in Jinhua Gasifier
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So far, The running coal of Jinhua Gasifier are
lignite. bituminous coal. semi-coke. anthracite;
The ash fusion point of coal is between 1120 °C and
1580 °C; The coal ash is between 5% and 28% .
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»Jinhua Gasifier applies special ignition methods, and
low-volatile of coal can be used as raw materials;
»Jinhua Gasifier applies membrane wall, and high ash
melting point of coal can be used as raw materials;
»Jinhua Gasifier applies RSC, and low concentration
of coal slurry can be used as raw materials.
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Gasification Technology of Jinhua Gasifier

+

>N ZE B Applications
KNS B SAGEE Gasification data of high ash fusion point
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Gasification Technology of Jinhua Gasifier
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Gasification Technology of Jinhua Gasifier
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From the cases, with lignite or high ash fusion point coal, coal
consumption and oxygen consumption are high, but can by-product 1.0
~ 1.1t 10.0MPa steam /KNm? (CO + H,), the gasification efficiency is
not decrease when using poor coal quality.
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Gasification Technology of Jinhua Gasifier
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Comparison with IGCC total heat recovery
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Gasification Technology of Jinhua Gasifier
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Comparison with IGCC total heat recovery
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Although coal consumption and oxygen consumption of dry powder
gasification are lower than the coal slurry gasification, but power
consumption of dry pulverized coal preparation, transport links in the
process of dry powder gasification is higher, and this energy can not be
recovered. If the waste heat boiler process is used to recover heat, the
production steam of Jinhua Gasifieris is more than the dry powder

gasification process under the same conditions.



Gasification Technology of Jinhua Gasifier
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Jinghua Gasifier is a new type of coal gasification technology
with higher efficiency and low operating cost.







