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SWRDICI

Founded in 1958, the Southwest Research and Design Institute of Chemical Industry Company Limited (SWRDICI) was one
of the key R&D institutes directly under the former Ministry of Chemical Industry, engaging in R&D, engineering design,
project contract and management, technical consultation and service, product production and sale, and technology trade. In
1999, SWRDICI was transformed from a public institution to a high-tech enterprise and, in 2012, to a limited liability company
with registered capital of RMB 328.6288 million yuan. Now, it subordinates to China Haohua Chemical Group Co., Ltd., which
is a subsidiary of China National Chemical Corp..

SWRDICI is a national level high-tech enterprise, a national intellectual property demonstration enterprise and a national
innovation pilot enterprise, and has passed the certification of 1SO9001 Quality System, 1SO14001 Environmental
Management System and OHSAS18001 Occupational Safety and Health Management System.

SWRDICI has long been engaging in R&D in the areas of natural gas-based chemicals, coal-based chemicals, C1 chemicals,
industrial vent gas purification and reuse, new energy and energy saving technology, environmental technology and
equipment, special gases and standard gases, automatic control systems and special catalysts, as well as in engineering
development, technology transfer and product manufacture. SWRDICI always adheres to the development idea of "guided by
technological innovation focusing on industrial application and aiming to leading and driving the progress of industrial
technology" with developing the key technologies and generic technologies applied in the critical sectors of China such as
resource, energy source and environment as its mission, and has constructed a prefect technological innovation and service
system.

In recent years, depending on the state-level technological innovation platforms such as "State Key Laboratory of Industrial
Vent Gas Reuse", "National Engineering Research Centre for C1 Chemistry", "National Center of PSA Separation Engineering
Research & Popularization" and "National Technical Committee 206 on Gas of Standardization Administration of China",
SWRDICI has undertaken a number of projects supported by National Key Technologies R&D Program, National Basic
Research Program of China (973 Program), National High-tech R&D Program (863 Program), and State Transformation
Program of Major Scientific and Technological Achievements, etc., such as Development of Key Technologies for Preparing
Bulk Chemicals Through Non-Petrochemical Route, Applied Basic Research on Cyclic Utilization of Spent Ore Resources,
Key Technologies for Converting CO, to Natural Gas and Production of Natural Gas by Methanation of Coke Oven Gas.
SWRDICI owns leading technologies in China in the following fields: coke oven gas methanation to synthetic natural gas
(SNG), methanol carbonylation to acetic acid, methanol to dimethyl ether, methanol decomposition to H,, crude benzene
hydrogenation refining, N-formylmorpholine production from morpholine and methyl formate, low- or medium- pressure
methanol synthesis from syngas or carbon dioxide and proprietary catalysts, reforming and pre-reforming catalysts for
gaseous and liquid hydrocarbons like methane and naphtha, etc. In addition, the industrialization of some new technologies,
which include the production of natural gas by methanation of coke oven gas supplemented CO,.the reuse of calcium carbide
furnace tail gas, the purification of yellow phosphorus tail gas, the industrial vent gas to ethylene glycol, the acetic acid
hydrogenation to ethanol, the coal to SNG, etc. indicates that a number of advanced proprietary technologies for production of
coal-based chemicals and C1 chemicals, purification and reuse of industrial vent gases, etc., have come into being, and these
technologies have been or will soon be used widely in various industrial fields including chemical, petrochemical, petroleum,
coking, metalluygy, energy, etc.

SWRDICI has accomplished more than 700 research projects, among which, more than 100 items had won state-level or
provincial/ministry-level science and technology awards, including two first prizes of State Scientific and Technological
Progress Prize. It has applied for 269 patents (including 233 patents for invention), and 148 patents (including 115 patents for
invention) have been granted. In addition, it has established and revised more than 130 national standards for gases.

Haohua (Chengdu) Technology Co., Ltd., a subsidiary invested by SWRDICI, is located in Sichuan Xinjin Industrial Park. The
company has a planned area of 1400 mu (1 mu=667 m’), of which Phase | covers an area of 500mu. The company is mainly
engaged in design and manufacturing of Class |, Il and |l pressure vessels and the production, sale and after-sale services of
the novel catalysts for methanation, dimethyl ether synthesis, methanol synthesis and methanol decomposition to hydrogen
and the N-formyl morpholine product.
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LEADERS' SUPPORTS AND CONCERNS
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In the development process of SWRDICI, it has always been strongly supported and
concermned by the central and local governments. Many leaders visited SWRDICI and
gave instructions.

1963 FRBERIKHRNE
Zhu De, chairman of the Standing Committee of the
National People's Congress, visited SWRDICI in 1963.

1993 T AP 2 ESR R EP KBRS
He Guogiang, vice minister of the Ministry of Chemical
Industry, visited SWRDICI in 1993.
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Gu Xiulian, vice chairman of the Standing Committee of the
10th National People's Congress and minister of former
Ministry of Chemical Industry, visited SWRDICI in 2010
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Ren Jianxing, general manager of China Mational
Chemical Corporation, and other leaders visited SWRDICI

after Wenchuan earthquake on May 12, 2008.
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2005F RGP RAPICFTFEREER
Li Xueyong, secretary of the Communist Party Leadership Group of the
Ministry of Science and Technology, visited SWRDICI in 2005.

———— -

2013FFEREU T ERARNMBRATSEIE.
REPICHL RERITE W AR
Hu Dongchen, general manager of China Haohua Chemical Group

Corporation and secretary of the Communist Party committee, visited the
industrial base of SWRDICI at Xinjin in 2013.
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SWRDICI holds the following certificates issued by related authorities:
» Business License of Enterprise Legal Person

« Certificate of State High-tech Enterprise
* Qualification Certificate for Engineering Design

e Certificates of Quality Management System(QMS), Environmental Management System(EMS),

Occupational Health & Safety Management System(OHSMS)
* Manufacture License of Special Equipment
¢ Quality Inspection Certificate of Gas Product
» Certificate of Environmental Pollution Control and Treatment Engineering
= Certificate for Popularization Plan of National Scientific and Technological Achievements
* Qualification Certification of Engineering Consultation Unit
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Awards:
Two First Prizes of National Science and Technology Progress Award

SWRDICI

Gold Prize in the Third Einstein World Invention New Technology Exibition
Special Prize of Sichuan Provincial Science and Technology Progress Award e

Prize of National Excellent Engineering Design
First Prize of National Chemical Industry Excellent Engineering Design
Advanced Unit in Central Enterprises

The excellent executive team of "Eleventh Five-Year" National Science and Technology Plan

Advanced Scientific and Technological Innovation Unit
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| Jk&34RiEES BUSINESS AREA |
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With "developing and innovating, establishing platform, mobilizing sector and strengthening industry”
as guidelines, SWRDICI continuously strengthens its capability in science and technology service,
dedicates to transfer of scientific and technological achievements and, vigorously promotes scientific
and technological progress. With the development of economy and business, SWRDICI has been
expanding its business scopes and fields continuously.
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Research and development

Technology transfer and technical services
Undertaking, commissioning and cooperative R&D
Technical consultation services

Industry development planning

Engineering design and contracting

Technical training

Project construction management

Production and sale of chemical products

Production and sale of mechanical equipment
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SWRDICI

Natural gas chemical industry: Technologies for natural gas
purification, reforming, synthesis of methanol and its downstream
products, hydrogen production, etc. In recent years, developing
the technology for production of synthetic natural gas (SNG).
Coal chemical industry: Technologies for synthesis of bulk
chemicals from coal-based syngas, e.g. methanol, dimethyl ether,
acetic acid, ethanol, ethylene glycol, synthetic natural gas (SNG).
C1 chemicals: Technologies for production of syngas, synthesis
of methanol downstream products (e.g. dimethyl ether, acetic
acid, ethanol and light olefins), synthesis of natural gas, synthesis
of ethylene glycol, etc.

Fine chemicals: R&D and production of fine chemicals such as
catalysts, special chemicals, additives and solvents.

Energy saving and environmental protection: Development of
technologies for energy saving in chemical process and cleaner
production.

Industrial vent gas reuse: Development of technologies for
resource utilization of industrial vent gases such as coke oven
gas, calcium carbide furnace tail gas, yellow phosphorus tail gas
and coal-mine gas.

Development and test of catalysts: Focusing on R&D of Ni-
based, Cu-based, Mn-based, noble metal-based, Al,O.-based and
zeolite-based catalysts.

Standard gases and special gases: Engaging in research,
preparation and marketing of various standard gases and special
gases. It has relevant national-level reference material
certificates.

Analysis and test as well as special-purpose analyzers:
Engaging in production of instruments and equipment such as
universal gas chromatographs, sulfur analyzers and special gas
analyzers.

Automation and instrumentation: Engaging in automatic
control design, industry configuration and control optimization in
chemical and environmental protection industries.

Design and manufacture of pressure vessels: SWRDICI has
Class A qualification for design and manufacture of pressure
vessels and pressure pipelines as well as chemical reactors, heat
exchangers, separation equipment, efc.
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NEW TECHNOLOGICAL ACHIEVEMENTS

AR ERFRARR

Major new technological achievements that can be provided

F= SIN 2 Name

1 BIPSBRIRUHISRAAS (SNG) « EEXRAS (CNG) SiRiEXRAS (LNG) £A
Technology for producing synthetic natural gas (SNG), compressed natural gas (CNG) or liquefied natural gas (LNG) through methanation of coke oven gas
5 TAHISHZ A
Technology for producing ethylene glycol from industrial vent gas
3 BEBRINEHI ZEZ RN
Technology for producing ethanol by hydrogenation of acetic acid
4 BArESFEFIARA
Technology for comprehensively utilizing tail gas of calcium carbide furnace
5 RIS AR
Technology for methanol to olefins
5 ZESHIZAmIRA
Technology for production of ethylene from ethanol
7 MEBIRIAS BRI
Methanation technology for coal fo synthetic natural gas
3 RSB A
Technology for denitration of flue gas
9 =RESSESFIAERA
Technology for purification and utilization of semi-coke tail gas
10 EHRSREDS LS EFUAIFRA
Technology for deep purification and reutilization of tail gas from yellow phosphorus production
11 IRE EUER S B EEHIRASRA

Technology for producing natural gas through separation and enrichment of coal-mine gas

1o STEAHERERA

Technology for producing methanol from coal-mine gas

13 BR ELER B SRR SIS

Technology for producing hydrogen and liquid ammonia from coal-mine gas

14 SRS S SR RERRA
Technology for synthesizing methanol from CO, and H,
15 EIERESC10RIRERIE A

Technology for synthesizing neo-decanoic acid by carbonylation of nonene

6 BBmZmEsEEA

Technology for preparing vinyl versatate ( vinyl neodecanoate)

SWRDICI

& N=E
RGD TEAM AND CAPABILITY
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T FNARBERARNIZ21% .. KXRHZHAERARRI4%, SGENAAEEARKEIFHIRE
HTEDHANSIE.

BERSTENAT S H. AT EFRRRARCIFEUIH] .

L+FRARNBSTEMIRHMAR .. BIfRE . BMEG. BEBNE~RE, TEF AR,

SWRDICI owns a well-qualified R&D team that is pragmatic
and innovative, with profound attainments and rich
experiences. At present, 24 persons are entitled to special
allowances granted by the State Council and 10 persons
are academic leaders and candidates of Sichuan province.
Those taking professional technical position are 85% of on-
the-job personnel, those with PhD and master degree are
21% and those with bachelor degree are 45%. Reasonable
structure of talents strongly supports scientific and
technological innovation in terms of human resources.

It also has a relatively perfect incentive mechanism for
talent introduction, talent cultivation and technological
innovation.

Through several decades development, SWRDICI has
owned a rather perfect R&D system with better research
equipment, research conditions, auxiliary production
facilities and engineering development capability.
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TECHNOLOGICAL INNOVATION PLATFORMS
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| State KeyLat Vent Gas Reuse

State Key Laboratory of Industrial Vent Gas Reuse

As one of the first 36 state-level key laboratories based on transformed institutes and enterprises, the State Key Laboratory of
Industrial Vent Gas Reuse was founded with approval of the Ministry of Science and Technology in 2008. With separation,
purification and comprehensive utilization of industrial vent gas as main objects of study, the Laboratory carries out the applied
basic research, comprehensive utilization research and engineering development research mainly for the great demands of
supporting Chinese industrial development in the critical fields such as energy sources, resources, environment and green
chemical process industry.

In recent years, the Laboratory has undertaken a number of projects sponsored by 973 Program, 863 Program, Special Program
for Technology Development, Applied Basic Research in Sichuan, and Sichuan Science and Technology Support Program,
applied for 75 invention patents, and obtained some great achievements in reutilization of industrial vent gases such as coke
oven gas, coal mine methane, calcium carbide furnace gas, yellow phosphorus tail gas and semi-coke tail gas. Among which,
the technology for producing synthetic natural gas by methanation of coke oven gas has been licensed to more than 10
companies, including Shanxi Provincial Guoxin Zhengtai New Energy Source Co., Litd., Hebei Yutai Group, Shanxi Sunlight
Coking Group Holding Co., Ltd., etc. The technology for producing ethylene glycol from industrial vent gases has been licensed
to Hebei Xinji Chemical Group Co., Ltd.

SWRDICI

EREK—F TEEAHRTRL
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National Engineering Research Centre for C1 Chemistry

The National Engineering Research Centre for C1 Chemisfry was founded in 1993 and accepted by the Ministry of Science and
Technology in 1996. It was evaluated as "excellent" twice in the interim operational evaluation and evaluated as the excellent
executive team of “Eleventh Five-Year" National Science and Technology Plan by the Ministry of Science and Technology in
2011. A benign operation mechanism has been formed with wide range of engineering achievements, good R&D services and
talent cultivation as well as significant position and role in engaging industry.

It is mainly engaged in engineering technology development and application research of the processes and catalysts for
reforming of hydrocarbons like natural gas to syngas, the processes and catalysts for synthesis of C1 chemicals, and reutilization
of carbonic emissions. It has undertaken over 100 state-level and provincial/ministry-level and other key research projects and
obtained more than 70 research achievements. Many industrial achievements have been widely used, such as the technologies
for synthesizing acetic acid by carbonylation of methanol, producing dimethyl ether from methanol, producing hydrogen by
methanol decomposition, medium- and low-pressure methanol synthesis and producing synthetic natural gas from coke oven
gas.

SHE. BFSTESS. SPRETFEREACINZESS
FENFLESHMREUORARBRTE, RELISARA
METRERRARROERTE, ARRECFR. FUIFaR
WEMERITERET, NBSHESTREWOTH., SEMHES
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Qlﬂﬂiﬁ)ﬁﬂm*ﬁﬂ"

National TC 206 on Gases of SAC, Subcommittee 1 on Gas of National TC 203 _
on Semiconductor Material and Equipment of SAC, Working Group 6 on Gas TErune

Reference Material of National TC 118 on Reference Material of SAC and
Subcommittee 2 on Chemical Products of National Technical Committee 469 on
Coal Chemical Industry of SAC

These SAC's branches are mainly engaged in the technical organization of standardization for gasesnationwide, responsible for
the centralized management of standardization technologies in the field of chemical gases, the establishment and revision of
national standards for coal-based chemicals, coal chemical products test, etc.. They also works'in R&D of gas analyzer,
popularization of standard sample gas distributor, preparation of standard sample gases, sale of gas purifier, design of gas plant,
sale of special gases, technical training, etc. ji=

They have accumulatively established and revised nearly 130 state-level gas standards and more than 40 trade standards.
Meanwhile, they also undertake the works to be performed by the members of Subcommittee 1 on Gas Analysis of National
Technical Committee 206 on Gases of SAC and the state-level non-profit standard research progranﬁ';}})laying a positive role in
regulating gas market, improving gas product quality and acting on international convention. iv
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M
EXPERIMENTAL SETS

FrEAEREERSNPIHE, XYL
ERLRFITHREIBAIE, AT REIRITHE
Iz

SWRDICI has a pilot base with comprehensive facilities for
verifying the laboratory techniques through scale-up pilot test,
providing necessary basic data for industrial design.

70, BOFRER/NAERE

Laboratory and bench apparatus for acetic acid synthesis in 1970s and 1980s

=

7
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=a =

QOF LR EZH — BB hId R E ITFERENEHZ _EPitEE
Pilot plant for dehydration of methanol to dimethyl ether in 1890s Pilot plant for producing ethylene glycol via catalytic hydrogenation of
oxalic ester in recent years

IEEEPSRELPILES IRERERMEN 2B PilRE

Pilot plant for methanation of coke oven gas in recent years Pilot plant for production of ethanol by hydrogenation
of acetic ester

SWRDICI

SHRETEEA

PATENTS AND PROPRIETARY TECHNIQUES

AR ES, BMEEANREBRAITORM. KPEN HENHBLENE6%LL, EF
PLRFEERIAZIB0% .

Up to now, SWRDICI has possessed more than 370 patents and proprietary technologies. among which the invention patents
occupied more than 86% and the ratio of implemented patents reached 80%.
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» National intellectual property demonstration enterprise RE - UP NSRARR S MERE

* National innovative pilot enterprise

« National Pilot Enterprise for Patent Operation

* Chinese Patent Award of Excellence

» National Advanced Patent Unit — *

« Sichuan Provincial Demonstration Enterprise of Intellectual Property SECHTIERERE L anitrainn

* The Second Batch of Advanced Units for Pilot and Demonstration - w !
of Intellectual Property in Sichuan i

* Advanced Enterprise for Chemical Patent in China i

e Chengdu Gold Prize for Patent
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TEALSEIT
ENGINEERING DEVELOPMENT AND DESIGN
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In addition to strong innovation and R&D capabilities, SWRDICI also has excellent capabilities in engineering
development and design. Numerous advanced technologies plays a supporting and leading role in promoting
industrial technological progress and improving enterprise benefit.

EPSRGILEISRERIAS (SNG) |
EGaRAS (CNG ) iR ERARS (LNG ) &R AR ERERAT (30000NmYh ) XS4 EETAS(CNG) TLLEE

Plant for producing compressed natural gas (CNG) from 30000Nm/h coke oven gas in Hebei Yutai Group Co..Ltd

IS BRI RIA S 2F bR IEMEZR863IHKIIE, AR TEBEEMIR
A SIS BIREHISRRRSER T ZRAR BRI ERENR . ZHRT
2010F BN I 8RR TREANEE .

£S5, ENTIBEERBRAE. LUAENIERMEREIRAE. LR &
B, HbEEHm NI IEREEERASF10RREWIR M TEIPSBIREHIRAS
TUFFERREAR. B, Tite=EAERATI30000Nm /hERS B H EGER A
SEBECT2013F 122 dtELHm i DEREEERA SIFRARAREbh:

RERIBSIZHIFEEIFSHIRCEAS(IING)IE, EEERSEANERSHIRIEEA PAMREASRS A
Sfime EIFESHIXAS (PMC) T EE
SRITIES, Coke oven gas to SNG for CNPC Huayou

Natural Gas Co., Ltd. (PMC project )

Technology for producing synthetic natural gas (SNG),
compressed natural gas (CNG) or liquefied natural gas (LNG)
by methanation of coke oven gas

SWRDICI undertook the research of producing natural gas by methanation
of coke oven gas, which funded by 863 Program and resulted in
development of "technology for producing synthetic natural gas by
methanation of coke oven gas and special catalyst for methanation" with
proprietary intellectual property rights. It passed the appraisal of Science &
Technology Department of Sichuan Province in 2010.

Up to now, it has been licensed to more than 10 companies, including
Hebei Yutai Group, Guoxin Zhengtai New Energy Source Co., Ltd.,
Xuanyuan Coal Mine Company, Hebei Jiujiang Coal Storage &
Transportation Co., Litd., etc. Among them, the plant for production of
compressed natural gas by methanation of 30000Nm’/h coke oven gas in
Hebei Yutai has been put into operation in December, 2013, and the
project of Hebei Jiujiang will produce liquefied natural gas (LNG) from
800,000,000Nm"/a coke aven gas, which will be the largest industrial plant
for producing LNG from coke oven gas worldwide.

| Sy Brat-5=
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\IFEEHEREFEEREARAT (30000Nm/h ) EPSHIESHIAS(SNG) TS
Plant for producing synthetic natural gas (SNG) from 30000Nm/h coke oven gas in Guoxin Zhengtai New Energy Source Co., Ltd. 1 9
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Technology for producing ethylene glycol from industrial vent gases

SWRDICI has undertaken the task in the "Eleventh Five-Year" National Key Technologies R&D Program--the Catalyst and
Process for the Production of Ethylene Glycol by Hydrogenation of Oxalic Ester, and succeeded in developing a novel Pd
catalyst and process for CO coupling and a novel Cu-based catalyst and process for hydrogenation of oxalic ester with
proprietary intellectual property rights. The technology passed the appraisal of Science & Technology Department of Sichuan
Province in 2011.

SWRDICI has signed a licensing contract for the production of 60kt/a ethylene glycol from industrial vent gas with Hebei Xinji
Chemical Group Co., Ltd. The technology will be demonstrated in a commercial scale unit before long.

HAOIRESEEFMMUGSFIBRA

PRl AIBRIEZR 731t “"BAFERFMLSRASSVTTRAAEMAR" RE, SHINF
R THAOFESREFURLHICORERAN ., ZRAEATEaEMEAFESIRML SR, 85
ERES X — R FERSHIZK

EAETEEBIRIFERIC TEAATEM250 Nm /hBBAFESSIRAHICOPIEE,
COF-RAEIXEI8% AL, BEIIIHEZINL .

Technology for deep purification and comprehensive utilization of calcium carbide furnace tail gas
SWRDICI has undertaken the topic under the 973 Program--Applied Basic Research on Purification of Calcium Carbide Furnace
Tail Gas and Natural Gas Efficient Exploration, and succeeded in developing a complete technology for producing purified CO by
deep purification of calcium carbide furnace tail gas. The technology is applicable to the purification of high-sulfur calcium
carbide furnace tail gas and the purified CO product gas can use as the feedstock for carbonylation procedures.

A pilot plant for purification of 250 Nm'/h calcium carbide furnace tail gas has been built in Guodian Younglight Energy Chemical
Group Co., Ltd., and the purity of CO product gas could reach to more than 98%. The plant passed the examination and
acceptance on site.

THEBRHENGRAFES T ES

Pilot plant for comprehensive utilization of calcium carbide furmace tail gas in Guodian Younglight Energy Chemical Group Co., Ltd.

M)l EEmnmERR R R ERATIDCSR S

SWRDICI

EREEINSH SEERA
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Technology for producing ethanol by hydrogenation of acetic acid

SWRDICI has undertaken the National Science and Technology Major Project-Production of Ethanol by Hydrogenation of Acetic
Acid, and succeeded in developing a complete technology for the "syngas—methanol—acetic acid—ethanol" with proprietary
intellectual property rights. The technology passed the appraisal of Science & Technology Department of Sichuan Province in
2012. It can not only replace the costly corn-and sugar-based ethanol synthesis technologies with fermentation method, but also
expand industrial chain and solve the problems of excess acetic acid production capacity and cyclic utilization of by-product
acetic ester from, as a example, polyvinyl alcohol industry. Compared with traditional fermentation method, the technologies are
more competitive. For the companies who produce acetic acid and have hydrogen source, it is more advantageous.

SWRDICI has signed a licensing contract with Henan Shunda Science and Technology Co., Lid. to use the acetic acid
esterification and hydrogenation technologies to build the first commercial ethanol plant of 200kt/a in the world. Now, the project
is being implemented.

Bt TiE

Farb ANE T EF2 BB IMIINES . (NRARNARNAE, UERWMRRATEF . o
RIEAPHXHEDCSERIERIRANRAL R, IRt REEMRIIIIEINRS . SRR
FEIRSEISE.

Automation engineering

SWRDICI is engaging in development and application of the automatic control and instrument systems for industrial production
plants and engineering development of environmental protection technologies. It is allowed to prepare technical proposal,
engineering design, system integration and field debugging of distributed control system (DCS) according to users' demands. It
also takes environmental protection EPC projects.

| I1

HRBRERRUIBRATDCSES
DCS for Sichuan Lujia Sitong Technology Development Co., Ltd. DCS for yinguang Chemical Industry Co., Ltd.
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Technology for producing dimethyl ether from methanol

SWRDICI is the earliest in China to develop process and special catalyst for producing dimethyl ether by dehydration of
methanol. The first production plant of dimethyl ether in China was built in Zhongshan, Guangdong in 1990s based on
SWRDICI's technology. The invention patent-Method of Producing Dimethyl Ether from Methanol won the award of excellent
patent of China in 2009. Dimethyl ether synthesis catalyst CNM-3 was rated as the national key new product.

Up to now, more than 70 dimethyl ether production plants with the capacity of 50,000 to 300,000 tons per year have been built in
China and other countries based on SWRDICI's technology, such as the plants in Tianmao Industrial Group Co., Ltd. and
Shandong Yuhuang (Group) Co., Ltd.

KRBHEMS QBN M/F_RRTIES

200kt/a dimethyl ether plant in Zhangjiagang Gas Company

MILREZ W EFARGBIRAT0H M/E-_ PR TS
300kt/.a dimethyl ether plant in Tianmao Industrial Group Co., Ltd.
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R DR AT4000m  hBEHS T &S

4000m’/h methanol-to-hydrogen plant in Henan Shenma Nylon Chemical Co., Ltd.

FALHIZ T 1000Nm/hEREH S EE

1000m’/h methanal-to-hydrogen plant in Dongbei
Pharmaceutical Factory

RERBHIRA

Al FIOFAARFREREREBHETZREN
#, # NSRRI IHFERATENERNEETIMNEE. %
T ZR AN PR 2R S R S AV ERM SR D
B, aH1599.9 ~ 99.999% |5 B mk — k.

£S5, ENBEUBHEEIARAT. LiBBOCKRAAE]
F70RREAIRM T RER RIS TN AR,

Technology for producing hydrogen by methanol decomposition
In 1990s, SWRDICI researched and developed the process and catalyst for
producing hydrogen by methanol decomposition. The first commercial plant
using this technology in China was built in Guangzhou Jinzhujiang Chemical
Corporation. A highly efficient catalyst for methanol decomposition and the gas
separation technology of pressure swing absorption were used in this process,
and 99.9%~99.999% hydrogen and food grade carbon dioxide could be
produced by it.

Up to now, it has been licensed to more than 70 companies, including
Tangshan Xuyang Chemical Co., Ltd., Shanghai BOC Industrial Gas Co., Ltd.,
etc.
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Technology for medium- and low-pressure methanol synthesis

As a state-level technical supporting unit for "process and catalyst for low-pressure methanol synthesis",
SWRDICI provided its technology for the first natural gas-based methanol facility in China with the capacity of
more than 10 thousand tons annually in 1990s.

[
BT By =

Up to now, it has been licensed to more than 30 companies, including Shaanxi Yulin Natural Gas Chemical O EIMARHE A T207 W/FRER TR

Industry Co., Ltd. (YUTIAN HUA), etc. 200kt/a acetic acid plant in Henan Shunda Science and Technology Co., Ltd.
In 2006, SWRDICI took the lead in undertaking "research on megaton reactor and catalyst for methanol

synthesis" and "research on catalyst and process for methanol synthesis from carbon dioxide and hydrogen" O

under National Key Technologies R&D Program of the Eleventh Five-Year Plan, resulting in the large-scale Eﬂﬁﬁﬁnﬁﬁﬁﬁﬁ*

methanol synthesis technology with proprietary intellectual property right. FaraBT M 20tHEE7 O SR FFIAI T B ERE S AR AR R, 90FATARTER “/\

R’ BEKIMEMNERPIEERT, ARETEEREBTNNRSN “PEEERERESHIEER
RETTE" FERRAK.
20055, BE20L W/ FREBRERESNEREERELRRT SEEZRHIRT. S, EXN
TSR Eiﬁ%@%B%ﬁﬂk}%ﬁ?mEﬂfﬁfﬁEﬁE?ﬁgmﬁ*ﬁm’*ﬁiﬂ‘i{ﬁiﬁﬁ?ﬁo
2008F Pl SEEEN BT AT TRR SR &

Technology for synthesizing acetic acid by
carbonylation of methanol

Since 1970s, SWRDICI has started R&D of the technology
for synthesizing acetic acid by low-pressure carbonylation
of methanol. In 1990s, the design of pilot plant for acetic
acid synthesis-a project of the 8th Five-Year Plan National
Key Technologies R&D Program was completed, and the
patent technology with proprietary intellectual property
rights-the Method for Synthesizing Acetic Acid through
Low-Pressure Liquid-Phase Carbonylation of Methanol and

| Sy Brat-5=

MHEASHI BEILVES (BEET L BRESE ) BAXASU I AT H/ESME K= REES similar patent technologies were developed.
Methanol plant in YUTIAN HUA -first natural gas-based methanol facility 30kt/a methanol plant combining with ammonia synthesis system In 2005, the first plant of 200kt/a for symhesizing acetic
in China with the capacity of more than 10 thousand tons annually in Jinxi Natural Gas Chemical Co., Ltd.

acid by low-pressure carbonylation of methanol was built
and put into operation in Shandong Yankuang Group. Up FHEFOOS W/ R R TS
to now, this technology has been licensed to eight 200kt/a acetic acid plant in Yunwei Group
companies, including Yankuang Group, Yunwei Group, etc.

In 2008, SWRDICI signed an acetic acid patent technology

licensing contract with Celanese Corporation. 25
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SWRDICI is willing to strengthen technical communication and cooperation with international corporations, domestic enterprises,

universities and research institutes, proactively explore new approaches for opening-up, cooperation, service and development,
including joint development. All of the innovation resources will be gathered to deepen the integration of technology and industry.
In recent years, SWRDICI has organized and executed nearly 10 collaborative projects together with Celanese Corporation,
China National Offshore Oil Corporation, China Guodian Corporation, etc.

FERSEERASAERNARE SFEY

SWRDICI signed an agreement with CNOOC Gas & Power Group for technical research project collaboration

XEEN R AR SRR ELIMERTF
BRI REASIERR

SWRDICI signed an agreement with Celanese
Corporation for acetic acid patent technology licensing
and research collaboration

ERMEFEITHHREES

Acceptance meeting for National Key Technologies R&D Program

| SETUHHSBANRER RERERS

1%t National Symposium of Industrial Vent Gas Reuse

EHRL. Gm ﬁ IRNTGANANSRAREE
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The first national academic communication meeting for reuse of industrial vent gases

AR IHFZEREHNESR (PEBRHT) BEAHIS
DEMIIAE Technical seminar organized by journal of China

Opening ceremony of the Subcommittee 2  Coal Chemical Industry
on Chemical Products of National Technical

Committee 469 on Coal Chemical Industry of

Standardization Administration of China

SWRDICI

uoneaouu) snewktesd
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China international forum and exhibition of coal
chemical industry
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Catalysts

SWRDICI has more than 50 years of professional research experience in chemical catalyst field. Since 1960s, it has developed
a series of catalysts for reforming of hydrocarbons, methanol synthesis, etc., maintaining a leading position in China. "C302
catalyst and process for low-pressure synthesis of methanol” won gold prize in the Third Einstein World Invention New
Technology Exhibition. SWRDICI has been approved by the Ministry of Science and Technology as the technical supporting unit
for "process and catalyst for low-pressure synthesis of methanol". Up to now, these catalysts have been applied in industry and
hundreds of plants in chemical and petrochemical industries.

In recent years, with the rapid growth in production of ammonia, methanol, coal chemicals, and C1 chemicals and the
development of energy conservation and environmental protection industry, SWRDICI focused on developing novel catalysts for
dimethyl ether and methanol synthesis, deoxidation, methanation, etc..

SWRDICI has built a 500t/a production line of the methanation catalyst in Xinjin Industrial Park. The catalyst is characterized by
capability of high hydrocarbon resistance and deoxidation, high conversion rate, good heat resistance and stability, etc., which
can fully satisfy the market demands in production of synthetic natural gas by methanation of coke oven gas.

SWRDICI

KEIR405 M/ FERERE

400kt/a ammonia unit in Daging Chemical Fertilizer Plant

KEKEREE 207 /R R R

200kt/a methanol unit in Daging Methanol Plant
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N-formyl morpholine

In the early 1990s, SWRDICI started to develop a technology-Synthesis of N-Formyl
Morpholine by the Method Using Methyl Formate as Feedstock, which was listed in
the National Key Science and Technology Project during the Eighth Five-year Plan
Period. In 1999, the product was firstly applied to a 50kt/a plant for hydrofining of
coking benzene in Shijiazhuang Coking Plant, replacing the imported product and
filling the domestic blank.The product was rated as the national key new product.

Up to now, the product has been sold to abroad such as Iran, India and Saudi
Arabia. and applied to more than 50 petrochemical and coking production plants in
China and other countries, including SINOPEC Beijing Yanshan Company and
Baosteel Group Corporation.

WA= 4200 M/IERINSESR

200kt/a benzene hydrogenation plant in Shanxi Sanwei Group Co., Ltd

| FF=ES SCIENTIFIC AND TECHNOLOGICAL INDUSTRY |
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500kt/a C, comprehensive utilization plant of
Daging Zhonglan Petrochemical Co., Ltd.

SWRDICI
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Trace sulfur analyzer

The integrated and multifunctional trace sulfur analyzer developed by SWRDICI utilizes the selective detection
of sulfides of flame photometric detector to determine various trace sulfides and phosphides. It is
characterized by high sensitivity and selectivity.

The trace sulfur analyzer is mainly used to detect fine desulfurization effect by the manufacturers of high purity
gases, methanol and ammonia and the enterprises of comprehensively utilizing coke oven gas, converter gas
and calcium carbide furnace gas, and to test product performance by desulfurizer manufacturers. Up to now,
the analyzer has been sold to more than 600 customers, including Baosteel Group Corporation, Tianjin
University, and even some companies in Southeast Asia.
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Gas chromatograph

SWRDICI is a specified administrative unit for national and industrial gas standards. With more than 40 years
of experience in development of special gas analyzers, it has developed a new generation of chromatographic
analyzers for coal-based natural gas, special gases, natural gas, high-purity gases, etc. These analyzers are
characterized by convenient operation and high reliability. Furthermore, SWRDICI has successful experience
in building up the central analysis laboratory for enterprises.
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Haohua (Chengdu) Technology Co., Ltd.-a subsidiary of SWRCIDI invested together by China Hachua Chemical (Group) Corp.
and SWRDICI in 2009, is located in Sichuan Xinjin Industrial Park, which is in the southwest of Chengdu with a distance of 26
km to Chengdu Shuangliu International Airport and 20 min drive to the center of Chengdu. The planning area for it is 1,400 mu
(1 mu=667 m®) and the construction will be divided into three phases. WREEE

Phase | projects have been completed and put into operation, including 2,000t/a N-formyl morpholine production plant, 10,000t/a The environmental protection equipment manufacturing workshop
environmental protection equipment production line and 2,000t/a catalyst production plant. Phase || projects are under planning.
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The N-formyl morpholine production plant The catalyst production workshop
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The environmental protection equipment manufacturing site
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W Catalysts

CNJ-5FR AL AELF

1 CNJ-5 methanation catalyst
2 CNM-3ERRZR5 7Kl — FRBXEE(L 5
CNM-3 catalyst for production of dimethyl ether by dehydration of methanol
3 CNZ-1 B FRAERfE L B HI SR
CNZ-1 catalyst for production of hydrogen by catalytic decomposition of methanol
4 CNT-1Z2REIRSH] AR AR e (L
CNT-1 catalyst for production of methyl formate by methanol dehydrogenation
5 CN-315HFReL (LML
CN-31 catalyst for pre-reforming of light oil
6 CN-33 5N [EISREE LML
CN-33 catalyst for intermittent reforming of gaseous hydrocarbons
v CN-358HZ A CHELH]
CN-35 catalyst for steam reforming of light oil
a CN-36-2550F —BRIRIP IR
CN-36-2 thermal protection catalyst for secondary reforming of gaseous hydrocarbons
9 CDO-01RESIRE T
CDO-01 catalyst for deoxidation of coal mine methane (CMM)
10 EDO-08Z \GHaER R M
EDO-08 fine deoxidation catalyst for ethylene
11 XDORFSZEREEMH
XDO series high-efficiency deoxidation catalyst
12 SWEG-1 CORUBER S RS ERBRHEIH]
SWEG-1 catalyst for synthesis of oxalic ester by CO oxidative coupling
13 SWEG-2ERENEFI 2 AR EWF
SWEG-2 catalyst for production of ethylene glycol by hydrogenation of oxalic ester
14 SWET-2012E8RREE NS I ZBRE(LRY
SWEG-2012 catalyst for production of ethanel by hydrogenation of acetic esters
’ XMTO-201 FREZ S AL
S XMTO-201 catalyst for methanol to olefins
16 SUREBIERF

Super-fine purifying agent for gases

SWRDICI

FS SIN MR8 Environmental protection equipment

—. T\ ZEEHEBRRITSHNE

1 Design and manufacturing of Class [, Il and Ill pressure vessels
> PEEEFTARIRIPHNE
Manufacturing of medium- and low-pressure shell-and-tube heat recovery boiler
3 FHERRNEEHIE
Manufacturing of various reactors
4 BRREENTRHNE
Manufacturing of various jacketed pressure vessels
BRETENFEHIE
5 Manufacturing of various vacuum pressure vessels
6 E=E S e o)

Manufacturing of various stirrers

< SIN B IF5 Organic chemical products

1 N-ERELIEME  N-formyl morpholine

2 N-ZELIEMk  N-acetyl morpholine

3 MRS Z NS Vinyl versatate (vinyl neodecanoate)

4 BB L LR Cobalt neocarboxylate (Co neodecanoate)
5 S EE Neohesperidin

FS SIN NESRDHTYES Standard gases and analyzers

1 SRR
Standard gas samples
) WDL-94# 2 B DX
WDL-94 microcomputer-based multifunctional sulfur analyzer
3 TY-20004BHHA Y
TY-2000 trace sulfur analyzer
4 GC-201THARB FHSAESIEN
GC-2011H helium ionization gas chromatograph
& GC-2013ATMEB SAREIEN
GC-2013A argon discharge gas chromatograph
5 GC-2011 TSERREALMAHIL
GC-2011TS wide concentration sulfide analyzer
. GC-2011STRILMDHL
GC-2011S sulfide analyzer
) GC-20TFEFIRES. RAS. BRESSHEIRN
GC-2011TF chromatograph analyzer for coke oven gas, natural gas and coal-bed methane
9 GC-2013AF RIS TE & BN EFBRIEL B m

GC-2013AF online chromatograph for total hydrocarbon and other offline and online chromatographs
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EAVES
CORPORATE PHILOSOPHY
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AART, SRl
VS

BlIFT. K. WS, B
eVl {Edp
BXHES =
BIFT R RESS
EFIRSER

RIEEEE

el ES
HHREIFMAL, PRI E

Corporate philosophy

human-orientation, pragmatic innovation
Corporate spirit

innovation, practicability, honesty and high efficiency
Corporate mission

strategic guidance supreme

innovative development first

customer service sincere

staff cultivation perfect

Corporate vision

foster a culture of innovation and establish an ideal enterprise

SWRDICI

MALIER

CULTURAL CONSTRUCTION

R T

FIrabTE S T RASEENR TIFIINE, @idEHE, BEkiE)Ia=S, BAeRBE)ISaxE
ill, ZBX. £2RE. 2AUFREILE, tB—RIRACWERNFENE.

RKERT

RIBEIHNVE. AmhxE8—NURAT, LELFHE. BRREFE. XTS5 UMER. 25
REEE, EUYSRTRESHIAREXR, HERRMR.

HlIEZIR

seEMRSIREE, LHAERE, IEEETH. ArbkiigtERR, BdEEHEKR. EBIRE
EHIFFER, SCNERKFIERURTT.

Staff training

SWRDICI has established a relatively perfect staff training system to strengthen internal training and self-learning by means of
"sending staff out for studying and introducing talents", and develop multilevel, multichannel and all-around training on staff, so
that each staff can become backbone of company.

Care for staff

Staff is the wealth of our company. SWRDICI concerns all staff. It is always dedicated to improving their working environment,
establishing development platforms for them, paying attention to their physical and mental health, letting them participate in
democratic management, building a family-like relationship with staff and sharing development achievements.

System construction

Through using information technology and management process control, perfecting service function, realizing process
reengineering and standardizing management behaviors, SWRDICI strengthens system construction to effectively improve
management level.
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RERS
DEVELOPMENT VISION

R TENL

FHROUHT, BiRFa, HaniTl, MeEF . ARHREIFARER, LIRAFRAES, AT
WNAAER, LFRRASE, RiFHEEHT, EREmhiRRESEEI.
REBIR

BERERR. RRSMEFETTRERTEHITRERHERATFI A, P RELIFEE
R, BRBERAEMRERCTIAW., DT WHSEREF BRAR EBREAERIIMRIHRL
Al DMEHIR E B FmAERFIEL,

Strategic positioning

Developing and Innovating, Establishing Platform, Mobilizing Sector and Strengthening Industry. Based on R&D,
focusing on engineering application and supported by industry development, SWRDICI adheres to continuous
innovation and building an influential technology oriented company.

Development goal

The emphasis is put on developing the domestic leading energy conservation and emission reduction technologies and
new material technologies in the fields of energy source, resource and environment, and steadily developing the energy
chemical industry dominated by new and alternative energy sources, the environmental protection technical industry
dominated by industrial vent gas reuse and special equipment and the new material industry dominated by catalysts and
special chemicals.
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