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Brief Discussion On Chemical Industry & Environmental Protection
Under the New Normal State of New and Old Kinetic Energy Conversion
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Chairman Xi Jinping's Exposition on Innovation Driving

*“In the face of increasingly fierce international competition, we must put innovation at the core of the overall national
development.”

*We should thoroughly implement the concept of innovation, coordination, green, open and shared development,
strengthen reform and innovation based on our own advantages, strive to break new paths and create a new situation for
economic and social development.”

*“Enterprises should be encouraged and supported to become the main body of R&D, innovation and industry.
Enterprises should be encouraged and supported to lay out frontier technologies, promote independent innovation of core
technologies, create and seize more opportunities, participate in international competition and expand overseas
development space.”
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Premier L1 Keqiang's visit to Shandong in April 2017
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Our country is in the critical period of new and old kinetic energy conversion.It is hoped that under the strong leadership of the

Party Central Committee with Comrade Xi Jinping as its core, Shandong will implement the new development concept,
accelerate the transformation of old and new momentum, actively explore the reform experience of solving key livelihood issues,
and provide important support for consolidating the steady and good momentum of the national economy.
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Shandong Provincial Committee proposes to speed up the conversionof new and old kinetic energy
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In order to fulfill the hope and requirement of the CPC Central
Committee with Comrade Xi Jinping as its core for Shandong's work,
the key is to grasp the cownose of the transformation of old and new
kinetic energy and make great efforts to adjust the structure in the

way of transformation.
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The conversion of new and old kinetic energy is an important measure to promote the structural reform of

supply side in Shandong Province.
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The Fifth Plenary Session of the Eighteenth Central Committee of the CPC put forward the idea of innovative developmen
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We should foster new driving forces for development, optimize the allocation of labor, capital, land, technology and management, stimulate the
vitality of innovation and entrepreneurship, promote mass entrepreneurship and innovation, release new demands, create new supplies, and
promote the vigorous development of new technologies, new industries and new formats.

We should implement the strategy of network power, implement the "Internet +" action plan, develop the sharing economy and implement the
national big data strategy.

We will vigorously promote agricultural modernization. We should build a new industrial system, speed up the construction of a powerful
manufacturing country, implement Made in China 2025, implement a strong industrial base project, cultivate a number of strategic industries and
carry out actions to speed up the development of modern service industries.
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Summary of Premier Li Keqiang's Government Work Report
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Improvement of supply-side structure must be taken as the main direction of attack. By simplifying administration and reducing
taxes, relaxing access and encouraging innovation, we can continuously stimulate the vitality of micro-subjects, reduce
ineffective supply, expand effective supply and better adapt to and guide demand. This is a transformation and upgrading

process of pupation into butterflies, full of hope and accompanied by pain, which is both very urgent and arduous and complex.

We must go forward bravely and resolutely break through this barrier.
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At this stage of China's development, there is no way out without reform and innovation. We have the world's largest number
of high-quality labor force, the largest number of scientific and technological and professional skilled personnel, with
tremendous potential for innovation. We should persist in taking reform and opening-up as the driving force and human

resources as the support, speed up innovation and development, foster and strengthen new momentum, transform and upgrade

traditional momentum, and promote economic growth at medium and high speed, and industry to a high-end level.
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Transforming Mode and Adjusting Structure to Achieve Innovation-Driven Development and Sustainable

Development
ORH47 &R %14;2: T, SR i Eﬁg T OWhy? The conditions for development have changed

and the stages of development have changed.
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» Unsustainable development
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New Energy Revolution and New Requirements of Green Low Carbon Environment
Protection
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@ Renewable energy grew by 5.7% annually from 2006 to 2015, much faster than fossil energy by 1.5%. In 2015, the global renewable
energy power generation has accounted for 23% of the total power generation. In that year, the installed capacity of new renewable
energy power generation has exceeded that of conventional energy. In 2015, global investment in renewable energy amounted to
$328.9 billion, much higher than the $130 billion investment in fossil energy. It is expected that in the next 15 years, global wind power
installation will increase three times, solar power installation will increase five times, renewable energy is increasingly becoming the
main source of new energy supply, showing a trend of accelerated development.

@ The launch schedule for fuel vehicles is becoming clearer and clearer.
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»Chemical industry is an important industry to "refuel" for a better life. Some people also think that it is a troublemaker with
frequent safety and environmental protection incidents.

»The improvement of environmental protection standards provides impetus for the transformation and upgrading of
chemical industry.

»Do not "demonize" or "stigmatize" chemical industry

» It is dangerous not to pursue safety and environmental protection in chemical industry. It is "very good" to do a good job of
safety and environmental protection in chemical industry.
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» With the launch of the market roadmap for fuel vehicles, refineries will increasingly become the raw material suppliers of basic
chemical raw materials and bulk chemicals.

»Mendeleev's prediction will become more and more realistic on the 150th anniversary of the birth of the periodic table of elements

»The fierce competition of oil refining industry itself also requires large-scale, integration, safety and environmental protection,
leading technology, cost control to become a conscious pursuit.
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»The production of the highest standard products by inferior oil products and environmental protection processes will become an

inevitable way for China's oil refining (such as residue hydrocracking, etc.)
»The era of "catalysis, gold and gold" has become a thing of the past.
» Full hydrogenation and chemical model will promote the progress of a series of new catalytic materials and processes.

»"Hydrogen Economy" will maximize the overall advantages of oil, coal and natural gas conversion
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»>If refining is described as "reaction + separation"”, chemical industry must pay attention to "structure (composition) +
performance".

»High-end, customized, market-oriented and innovation-oriented are what chemical suppliers must do.

»The improvement of environmental standards will also promote the market demand for a series of high-end specialty chemicals.

»Solid waste recycling and reuse will also produce a new sunrise industry
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Molecular Refining, Atomic Economy and Green Chemistry Technologies are progressing in the ascendant, and at the same time,
process technology and products will be promoted to be more environmentally friendly.
Internet +, intelligent +, intelligent factory, Al technology and so on will also become a new accelerator for the transformation of new

and old kinetic energy in traditional industries.
The frequent appearance of large-scale new refining and chemical bases has made China's refining and chemical industry the focus of

global attention and the "arena"
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The Paris Accord has set the goal of controlling temperature rise within 2 degrees Celsius globally and striving for 1.5 degrees Celsius.
Global greenhouse gas emissions need to be reduced from 50 billion tons of carbon dioxide equivalent in 2010 to 40 billion tons by 2030,
and net zero emissions will be achieved by the second half of this century. For the energy system, despite the accelerated trend of global
change, the annual decline rate of carbon dioxide emission intensity of GDP will double in the next 15 years of 2016-2030 compared with
the first 15 years of 2000-2015, and the growth rate of carbon dioxide emissions will also drop from more than 2% to less than 1%, but the
total global carbon dioxide emissions will still increase by about 20% in 2030 compared with 2010. There is a huge gap in emission
reduction to achieve the goal of global control of temperature rise of 2 degrees Celsius. The urgent goal and situation of global response to

climate change will force greater energy change.
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»The EU proposes a 30% reduction in total energy consumption by 2030, with 27% of renewable energy and 50% of electricity coming
from renewable energy. Germany proposes to reduce energy consumption by 50% by 2050, with renewable energy accounting for 60% of
total energy consumption and electricity generation accounting for 80%. The U.S. Department of Energy plans photovoltaic power
generation to account for 20% of total electricity by 2030 and 40% by 2050. The world's major powers will play a leading role in the

transformation of energy system and energy substitution.

»Significance of Exit Schedule for Fuel Vehicles
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At present, the economic and social development is also facing increasingly intensified resource and environmental constraints.
With the sustained growth of energy consumption in economic development, not only the dependence on oil and gas imports
continues to increase, but also the new challenges to energy security. In addition, sulfur dioxide, nitrogen oxides, smoke and
dust generated in the process of coal, oil and other fossil energy consumption are also increasing. The discharge of conventional
pollutants has seriously exceeded the carrying capacity and self-purification capacity of the environment, resulting in a severe
situation of resource shortage, environmental pollution and ecological deterioration, which is also the main reason for the

formation of haze weather.
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»1In order to improve the environmental quality of atmosphere, water resources and soil in an all-round way, besides strict emission
standards and strengthening control measures, it is more important to control and reduce fossil energy consumption and reduce pollutant
emissions from sources.

» Therefore, promoting the revolution of energy production and consumption, saving energy, improving energy structure, and establishing
an efficient, safe, clean and low-carbon energy supply and consumption system are not only the internal needs of saving resources and
protecting the environment, but also the key countermeasures to cope with climate change and reduce carbon dioxide emissions. The same
effect is a strategic choice to achieve the coordination and unification of sustainable development and protection of the earth's ecological

security.
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It is imminent to realize green and low-carbon development
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» Industrial, construction and transportation systems characterized by low-carbon environmental protection. With the intensification of the
hard constraints on energy resources and environment, it is difficult to sustain economic growth by relying on a large amount of non-
renewable resources consumption. It is urgent to reduce the intensity of energy resources consumption and emissions.

»Promote all-round innovation, including scientific and technological innovation and institutional innovation, and create a "hard
technology" and "soft environment" conducive to green development. We will accelerate the elimination of "three high" industries,
develop new industries and new formats of green, low-carbon and environmental protection, and achieve green development based on

high-efficiency and high-quality growth.
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»Develop renewable energy and clean energy technologies, green energy-saving technologies, adjust the energy supply structure,
and achieve the goal of green emission reduction.

»Develop green manufacturing. Promote the production and promotion of green environmental protection and energy-saving
production technology and equipment, energy-saving and environmental protection products, etc.

» Develop building energy conservation.

»Develop waste resource utilization and pollution control technology.

»More importantly, we should create institutional mechanisms and policies to encourage green innovation.
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Green Chemistry
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St FE AR EME T SRR RS R New .design of chemica! synthesis. methods and
chemical products to eradicate pollution sources
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The Rise of Green Chemistry

— IEAIFHIHESS Promotion of Environmental Protection

— SHEFH®EI  Rational Utilization of Resources
— PHERA Cost reduction

FIEWMFEAH  Environmental monitoring costs
R E R (BRE4iSE)  Waste Disposal Costs (EU Leading)

AN F Personal health care costs

HXZ2 Rk KHHZE Community Safety Insurance Expenses, etc.
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Waste Emissions from Production in Different Industrial Sectors
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Industrial sector Waste discharged per ton of product (ton/ton)
FARTH ~0.1
QOil refining
RFEE M 1~5
Bulk chemicals
LT 5~20
Fine chemical industry
il 25~100
Pharmaceutical
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Pharmaceutical, Fine Chemical Industry-More Need to Develop Atomic Economic Reaction



TR, LRI y e
Ibuprofen-Production of Sedative and i : Hee F—iF P11
° 3 .
Analgesic Drugs HsC First
AICHS step =
CHg CH,
H,C 3
H Y p 2
ci—}— cooc,H, | Naoc 7
H 4 5 Second step
CH,
CO,C,H
COOH T
HLC 13 ""f #JJ: Step 3
s Ibuprofen h d o
JEF225 4% S s ird step =
Atomic economy
~40°A) Step 6 ) NH,OH i
Sixth ste o
’ EupZ
ourth step i
~oH
R —
Sten 5

% Fi 2D Fifth step




JR T4 5 1 Atomic economy
~99%

(BFEERR)

(Including acetic acid)
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The 1997 US President's Green Chemistry Challenge Award
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Baeyer-Villiger reaction— Used in the production of pharmaceutical and plastic additives
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3-chloroperbenzoic ac1d ox1dant, atomic economy 42%, producing 3- chlorobenzmc acid waste
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Tin-loaded B zeolite catalyst, hydrogen peroxide oxidant, atomic economy 86%, by-product only water
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Da Jianwen: 2003, Petrochemical Technology and Economy, the 7th Phase
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Green Chemistry
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From the Scientific Point of View: Innovation of Chemical Science Foundation
From the Environmental Perspective - Eliminating Pollution from the Source

From an economic point of view - rational use of resources and energy, reduce
production costs

To meet the requirements of sustainable economic and social development
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S-shaped curve of technological progress
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Discontinuous type

g~ m L # Liquid crystal television
3 o
(‘5 o> % & = 14 B8 }HDigital photography
’ ; B Continuous type SFBFHIH: New scientific knowledge:
= SF

S FinZt X TZeolite cracking catalyst
FRAR G514k & H #lCathode ray tube television i 4 # o) [k $ = &

Continuous moving bed

& B8 $HFilm photography platinum reforming
BEBRZFHEIE: Previous scientific knowledge:

TR R EMLIAmorphous silica—aluminium cracking catalyst
¥ B4 fAEEE semi-regenerated platinum reforming

EABAN. ¥7 Human and material resources invested




FTEAATEL

New Catalytic Materials
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New Reaction Engineering

New reactions or new applications of reactions
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Informat1on on other disciplines
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Sinopec Group's First Batch of Innovative Leading Talents
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Thank you for your attention.




