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Over 1,500 Sets of PSA Plants Built .
Achievements Industrialization - =R TEREI0008E

Over 1,000 Sets of Engineering Projects Completed

© BEREMFIAFEE5005R%K

Over 500 Users of Various Catalysts Attracted

EIRP SR RASEER
COG to LNG plant
EIPSEILNG R REEE

COG to LNG and liquid ammonia plant

AR SGIRREE

Plant for production of formic acid from yellow phosphorus tail gas
IS ECE IR U R AR

Plant for production of methanol from COG with converter gas

I EIE T IR R Tl B

Industrial plant for production of concentered methane from urban landfill gas by purification and recovery

RELZZ (DB IZ5I12)

Compile treatise "Separation Process and Engineering by Adsorption"

Z254/5 (PEIRRNKAR BB R$)

Participation in the compiling of the "White Paper on China's Hydrogen Energy and Fuel GellIndustry"

1B3% X 3EPMBIN H T [EWR MR S8 2 EK ™
The PSA hydrogen purification plant of Hengyi-Brunei PMB Project put into operation

ERFELE--POItREkILD NS SRR EIF &

National Green Winter Olympic Games-hydrogen purification plant at Sinopec Yanshan Petrochemical Company smoothly putinto

PSADBEIRMETEE, 758 REPSARARSEI Tl

PSA hydrogen separation and purification plant, marks the industrialization of PSA technology in China

BUSBRESTNTARETEERMGISEA, TREINSAK SR ARZEHT
License & technology provided, for ten beds vacuum PSA hydrogen production plants feeding by H,-rich reforming gas, breaki
the overseas monopoly of PSA hydrogen production technology

eI EES T EE
Industrial plant for purification and recovery of vinyl chloride tail gas
EIRESHISEE

COG to hydrogen plant

SEA_RHEE

Aerosol grade dimethyl ether plant
BESACTIEE

Purification of yellow phosphorus tail gas
BORENTSEIRZ HEE

Recovery of ethylene from FCC gas from oil refinery

AREPSARIREIRY [ — A b B |

Scale PSA plant coupling decarbonization and carbon dioxide recovery

PRIGE R L F A B148 5 R /5 // BT PSARI S £ &
480,000 Nm*/h PSA hydrogen production plant at Yulin Chemical C#, Ltd. at

Southwest Institute of Chemical Co., Ltd. ‘I r
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Industry-University

While obtaining licenses of engineering design, engineering consultation, EPC,
pressure vessel, pressure piping and environmental assessment issued by
relevant state departments, SWCHEM has been insisting on the tenet of

“Customer First and Commitment to the Society” in the process of marching @' .
TiE&8

towards the market to provide the following meticulous services for customers:

FEAEFPELER, BERREIH

Adhere to Scientific and Technological Innovation by
Customer-first Orientation

Engineering Consultation

HREF RS

Meet Diversified Demands of Customers 1

P BIEHE. BARS
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R&D Collaboration and Technical Services

BRI

Commercialization of Scientific
and Technological Achievements

S1EAT

Mode of Cooperation

RATIEUA.

Technical Engineering Development

©
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Engineering Design and EPC
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R&D P i f i
AR B XA 5 L R R LI 4D and Production of special Catalyst

‘Southwest Institute of Chemical Co., Ltd. Southwest Institute of Chemical Co., Ltd.
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PSATMECHNOLOGIES AND PLANTS FOR GAS SEPARATION &PURIFICATION
M@&than 1,500 sets of PSA industrial plants have been successfully promoted
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Following the successive domestication and enlargement, PSA gas separation generic
technology has become the core process of the process industry, and has been further
applied to the resource utilization of industrial vent gas, which has yielded promotion
achievements, and generated economic, environmental and social benefits.
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APPLICATION
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Polyolefin Tail Gas Recovery

HEZERMEANFIENSNE, BERMERALTAIKE;
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The pathfinder and leader of PSA technology in China, positioning as leading level;
Led and made over 10 international and national standards;

The owner of more than 100 national invention patents of PSA technology for gas
separation & purification;

The winner of two First Prizes of National Science and Technology Progress Award, three
Second Prizes of National Science and Technology Progress Award.

SR ERAe SHETHE BIZ O
Hydrogen Separation Hydrogen Engineering Light Hydrocarbon Recovery
and Purification

TSR R FIE VOCS&Z&ERIERERA
Industrial Vent Gas
Purification and Utilization

Complete Set of Technology for VOCs
Comprehensive Treatment

F LBl KA —& RS EiRA
Methane Recovery Natural Gas Purification CO Separation and
Purification
=SHO0,/N,

S LhiriR AL/ g

A 0,/N, Production by
CO, Purification/Capture

Air Separation

Southwest Institute of Chemical Co., Ltd.
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CORE TECHNOLOGIES

AND PRODUCTS
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Hydrogen Separation and Purification

TERMIEDBRERAK

PSA Complete Set of Technology for Gas Separation & Purification

SReTiE
Hydrogen Engineering

MRz Bft 551
Adsorbent

el
Catalyst
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High-performance Special Program Control Valve
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SReTHE
Hydrogen Engineering
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Light Hydrocarbon Recovery
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Industrial Vent Gas Purification and Utilization
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Methane Recovery
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@ Southwest Institute of Chemical Co., Ltd.
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Complete Set of Technology for
VOCs Comprehensive Treatment
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Polyolefin Tail Gas Recovery
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CO, Purification/Capture
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CO Separation and Purification
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Special Valve
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Southwest Institute of Chemical Co., Ltd.
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@ Southwest Institute of Chemical Co., Ltd.
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SRDBEiRA

Hydrogen Separation and Purification

SReTiE
Hydrogen Engineering

VOCsEHAREMERA

Complete Set of Technology for VOCs

Comprehensive Treatment

Ri&RESMEUR
Polyolefin Tail Gas Recovery

G AE L

Methane Recovery

B2 o4

Light Hydrocarbon Recovery

T HR SR A

Industrial Vent Gas Purification
and Utilization

— S| UhRiRA /s

CO, Purification/Capture
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CO Separation and Purification
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Southwest Institute of Chemical Co., Ltd.
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SWCHEM is a full-process service provider of
engineering projects that covers engineering
consultation, engineering development, engineering
design and EPC. Its services have stepped into fields
like C1 chemical industry, coal chemical industry,
natural gas chemical industry, hydrogen energy,
comprehensive utilization of industrial vent gas, new
material, fine chemicals integration.
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CONTRIBUTION
TO THE INDUSTRY
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SWCHEM is in possession of a series of independent intellectual property rights in fields of
C1 chemical industry, industrial vent gas and new material and so on.

In multiple fields, SWCHEM has developed and constructed industrial plant .
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APPLICATION
AREA
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FEM—I. TUHERSEET AR FRENS|9H0E;

FRERE. 28R IERITR. ABFLER. TiESHRAEE#HP RESILL;
HWBE200RMERLALTH;

S5 IFEEFIESMERNE. TR,

The pioneer and leader in the comprehensive utilization technologies of the C1 chemical
industry and industrial vent gas in China;

The Winner of 53 Awards including National and Provincial & Ministerial Engineering Design
Awards, Excellent Engineering Awards, Engineering Consulting Awards and Science and
Technology Progress Awards;

The owner of more than 200 national invention patents;

The main developer of five national standards and industry standards.

ix—1t T BT KASNKT
C1 Chemical Coal Natural Gas
Industry Chemical Industry Chemical Industry

RENRERFZUHERARIRE TR SEEFA

Hydrogen Generation from Methanol
and Hydrocarbon Reforming

Comprehensive Utilization of
Industrial Vent Gas

HiAE RREA LT
New Material Cryogenic Technology Fine Chemicals

Southwest Institute of Chemical Co., Ltd.
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Hl SURA

Hydrogen Production Technology

REFEAFIERAR
Hydrocarbon Reforming to
Hydrogen Technology

FREZHI SR A
Methanol to Hydrogen Technology

RIRA

Cryogenic Technology

RAIBIUEAR

Natural Gas Liquefaction Technology
RIRREARA

Cryogenic Helium Extraction Technology
RRCONBEAR

Cryogenic CO Separation Technology

gy _I_ 5 # ¥ @ AR H RmRCO,KRA
Technology for Cryogenic
I*EIR.L - 'l—i\7 ‘ Food-(-]ragéco2 Sgpgration

ENGINEERING

Engineering Design

TECHNOLOGIES andEPC LR A=104

TiERA

TAHIR S ST B
Comprehensive Utilization of
Industrial Vent Gas

EIFSEEF A
Comprehensive Utilization of
Coke Oven Gas

BAIFESLESSHIA
Comprehensive Utilization of Tail
Gas of Calcium Carbide Furnace

BIpSESH A
Comprehensive Utilization
of Converter Gas

BHMESSATA
Comprehensive Utilization of
Yellow Phosphorus Tail Gas

BESEAFIA
Comprehensive Utilization
of Coal Bed Gas

C-1 Chemistry

RESHEA

Methanol Synthesis Technology
B — B AR

Technology for Producing

DME (Dimethyl Ether) from Methanol

ZEAMRAR
Ethanol Synthesis Technology

Rl A

Methanation Technology

R UHIERSEA
Technology for Syngas Producing by
Hydrocarbon Reforming

FREZHIERER IR AR
Technology for Acetic Acid Synthesis
from Methanol

B — B S R A
Dimethyl Carbonate Synthesis Technology

@ Southwest Institute of Chemical Co., Ltd.

FEHEI~mEaT A

Comprehensive Utilization of Coking
By-products

R SREHRAR

Crude Benzol Hydrofining Technology
IREHINERA

Coal Tar Hydrogenation Technology

RN BERIEHRER, RAEEKRA
Technology for Producing Needle Coke and
Mesocarbon Microbeads from Coal Pitch

Synthesis of New Materials

RAMBRE
Polyphenylene Sulfide Plant
RMRIRE

PEEK Plant

REREEE

Polyaryl Ether Nitrile Plant

FEA1L S

Fine Chemicals

TRUEIERAR

Acetylene Chemical Technology

BRI F R A

Amine Chemical Technology

SIKBIE

Sewage Treatment

IR A
200kt/afRiP S RERRE

Southwest Institute of Chemical Co., Ltd. @



KEY ACHIEVEMENTS

AN 25

FEIPSPREFIRAS 0oz

Natural Gas (SNG, CNG, LNG) Production Plants by
Methanation of Coke-Oven Gas (>20 Sets)

FESMEE coss)

Methanol Synthesis Plants (> 30 Sets)

FREEHI —BEE sosn)

DME Synthesis Plants from Methanol (> 80 Sets)

FIETIE—REHE cozn
Hydrogen Production Engineering - Hydrocarbon
Reforming to Hydrogen (> 30 Sets)

FESTRE—REHNS (s
Hydrogen Production Engineering -
Methanol to Hydrogen (> 70 Sets)

FEUEIFmESTIA czs)

Comprehensive Utilization of Coking
by-products (> 30 Sets)

WESZEFA cozs)

Comprehensive Utilization of Industrial
Vent Gas (> 30 Sets)

RIRIIZE Gosn)
Cryogenic Engineering (> 30 Sets)

@ Southwest Institute of Chemical Co., Ltd.
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SWCHEM boasts more than 60 years of professional
experience in catalyst research, production and
application. It owns two catalyst production bases with
an annual production capacity of more than 9,000 tons.
Catalysts have been used in a wide range of industries,
including energy, chemical, oil refining, steel, and
environmental protection.
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% | TrEzpAEE

Please Scan The QR Code To Learn
About More Technical Information

CONTRIBUTION
TO THE INDUSTRY

i 1)

REERB—AFIERARARTO, STELTIEMNENRATH, F20tHLZ2
B0FAL, REFEAHRMEMTIRINNATERNIBERATNEGRAEE ML R
BEoRIZRMELT, NATZERLMRERE. EBNREIEPSHNCO,)HIRA
SERBET. —REMENTT. BRERHI SR,

SWCHEM has the National Research Center of C1 Chemical Engineering Technology, and
developed multiple catalysts to fill the technology gaps domestically. In the 1980s,
hydrocarbon steam reforming catalysts were successfully applied to 13 ammonia synthesis
plants from natural gas in China. SWCHEM is also the one who successfully develop
methanol synthesis processes and catalysts, which have been applied to many million-tons
methanol plants. China's original methanation catalysts for producing natural gas from coke
oven gas (with CO, supplement), catalysts for dimethyl ether and catalysts for methanol to
hydrogen are also developed by SWCHEM.
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With a commitment to the catalyst industry, SHWCHEM has made a large number of
research achievements advanced. It has won 3 second prizes for national scientific and
technological progress, more than 20 provincial & ministerial awards, and holds over 200
authorized invention patents.

SWCHEM plays a leading role in catalytic technology of the C1 chemical industry in China.
With more than 3,500 sales orders of various catalysts and more than 230 domestic users of
hydrocarbon steam reforming catalysts, SWCHEM occupies over 80% market share; with
more than 130 users of methanol synthesis catalysts, SWCHEM has achieved multiple import
substitutions in methanol plants; SWCHEM licensed its coke oven gas methanation process
to more than 40 clients, with a market share of methanation catalysts reaching up to 60%;
the number of users of technologies and catalysts for hydrogen production/dimethyl ether
from methanol surpasses 150.

SWCHEM has successfully developed and applied new products in the field of environmental
protection, such as flue gas desulfurization and catalyst for low-temperature denitration,
super-fine purifying agent, and detoxication agent.

Southwest Institute of Chemical Co., Ltd.
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C1 Chemistry

ATES

1958+

Originated in 1958

AERE SHIR

HISTORY & TODAY
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PSA Mergerin 2019

TEREEE
EPC

FH

BARRRSS
2018ﬂ5 Technic:lj
Merge in 2018 Services

£

2001= (B=1£m@600378)
IPO in 2001(Stock Code 600378)

ELFIERE

Catalyst R&D

hwest Institute of Chemical Co., Ltd.
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i

Established in 1958, Southwest R&D Institute of Chemical Industry
(hereinafter referred to as “SWRDICI” ) was a key technology
development institute directly under the former Ministry of Chemical
Industry of the PRC, integrating scientific research, technological
development, engineering design, project contracting and management,
technical consultation and service, manufacturing and trade in
technology. In August 1999, Sichuan Tianyi Science & Technology Co.,
Ltd. (hereinafter referred to as “CTYC” ) was sponsored and established
by SWRDICI based on superior assets and core businesses of SWRDICI
including PSA technology and its complete set of units, C1 chemical
technology and its dedicated catalysts, engineering design and EPC
contracting, and also in 2001, CTYC was IPO and listed on Shanghai Stock
Exchange successfully (stock code: 600378). In December 2018, CTYC
completed the M&A and reorganization of 11 scientific research institutes
of China Haohua Chemical Group Co., Ltd., and expanded the scope of
business and optimized its structure. In June 2019, CTYC was renamed as
Haohua Chemical Science & Technology Corp., Ltd. (hereinafter referred
to as  “Haohua Science & Technology” ). In December 2019, Haohua
Science & Technology acquired SWRDICI and transferred to SWRDICI its
assets, personnel and businesses inherited from CTYC. Therefore, the
new Southwest Institue of Chemical Co., Ltd. (hereinafter referred to
as “SWCHEM” ) took over all business from SWRDICI and CTYC after
acquisition and integration. In January 2020, SWCHEM was officially put
into service to start a new journey.
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Southwest Institute of Chemical Co., Ltd. @
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GATHERING TALENTS AND LEADING TECHNOLOGIES

AEUTHRRIRARARRE —ZSLEH. EERENSREATEN,
BEBLECIMERE, Th (ERBMEFSEI) PR,

SWCHEM owns a high-quality talent team that pursues pragmatic innovation with high accomplishments, sets up a
postdoctoral innovation practice base, and sponsors the Chinese core journal "Low-Carbon Chemistry and
Chemical Engineering"

L\
il Ol EIATE S AN %E

4 Innovation Teams Leaders of n Pro
and Winners of the National 3 | Fung
Distinguished Young Scholars %

\l

|
7)1 R A A RIS A A \
4 Innovation Talent for the “Tiarkfu Ten ] Elale
'[alents Program” _}5

ERSABENENE (88 ol
36 Personnel in charge of State, Provinclaleg

Ministerial Science and Technology Progral
(Projects) p

wiagaT 1 054

105 Professor-level Senior Engineer

=nTRm2 (O
276 Senjor Engineers

@ Southwest Institute of Chemical Co., Ltd.
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KEY PROJECTS
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Faced with major national and industrial demands,
SWCHEM has undertaken national key R&D
programs, 973 Program, 863 Program, National
Science and Technology Support Program,
National Major Scientific and Technological
Achievements Transformation Project, provincial
and ministerial science & technology projects, and
horizontal cooperation projects. ministerial and
provincial S&T awards. With numerous global
cutting-edge achievements that realize
industrialization, SWCHEM plays an important role
in supporting and leading industrial technology.
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Over 900 Scientific Research Projects
Completed
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769 Patents Applied
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More than 460 Authorized Patents Obtained
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Over 150 National Standards Edited

peExsangrzer 1 005m
Over 100 National, Provincial & Ministerial S&T
Awards.
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NATIONAL INNOVATION PLATFORMS
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National Research Center for C1 Chemical
Engineering Technology
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National Research & Popularization Center of
PSA Technology for Gas Separation

SESHIVENRAZAS
National Technical Committee 206 on Gas of
Standardization Administration of China
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Subcommittee 2 on Chemical Products of National

Technical Committee 469 on Coal Chemical Industry
of Standardization on Administration of China
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State-certified Enterprise Technology Center MESE B8pF MglRiEH
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National Technology Innovation Demonstration
Enterprise
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National Pilot Enterprise for Innovation
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ERANRF RSB
National Intellectual Property Demonstration
Enterprise
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National Pilot Enterprise for Patent Operation
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QUALIFICATION CERTIFICATES

Tt RRARIED

Grade A License of Engineering Design

TREFZERRALIED

TTCLTL Grade A License of Engineering Consultation

S ERITIFRIED (EHEES)

s Design License of Special Equipment (Pressure Vessel)
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Manufacture License of Special Equipment (Pressure Piping Design)
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Intellectual Property Management System Certificate
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Manufacture License of Measuring Instruments
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Certificates of Quality, Environment, and Occupational Health and
Safety Management Systems

Southwest Institute of Chemical Co., Ltd.
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INTERNATIONAL EXCHANGE AND COOPERATION
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