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{Energy chemical engineering Introduction) Syllabus

1. Basic Information

Course Name: Energy chemical engineerin . .
&y & € Name in Chinese: R T2

Introduction

Course No.: 160308T001 Total Credits:1

Total Hours: 16 Lecture Hours: 16

Lab Hours: 0 Computer Lab Hours: 0
Offering College: Corresponding Majors:
Course Type: optional Prerequisite:

II. Course Introduction

Outlines and developments of chemical engineering were included in energy chemical
engineering Introduction. Scientific basis of energy chemical engineering, coal chemical
engineering, energy utilization analysis, energy storage and conversion, biomass energy, petroleum
processing, petrochemical processes, capture and resource utilization of CO, and health, safety and
environment.

Firstly, developments of chemical engineering and the importance of chemical industry in
world social and economic were introduced. Then, basics, typical process and new trend,
new techniques and achievements were related. The supporting role of advanced chemical industry
in information and microelectronic technology, biotechnology, new material technology, new
energy technology, automation technology, aerospace technology, marine development technology
and other high and new technologies were elaborated. The rise and development of green chemical
industry in the world were deeply introduced according to the global demand for sustainable
development strategy and the challenges of chemical resources shortage and environmental
protection faced by chemical industry. The concept, research content and development direction of
green chemical industry are introduced in detail through a large number of examples. The
development trend of traditional chemical industry to green, fine and high-tech modern chemical
industry were expounded. In addition, it also describes the present and future of higher chemical
education and chemical talent training in China.

III. Course Objective

Through systematic learning this course, students require to firmly meet the following
requirements:

l.understand the development of energy chemical engineering, characters of
advanced coal chemical industry and the change of chemical engineering.

2. realize the status and function of energy chemical engineering in national economy;

3.master the basics and typical production process in chemical engineering and technology;

4.improve students' understanding of energy chemical engineering, make a smooth transition
to professional basic and professional courses;

5. Cultivate students' humanistic and social science literacy and sense of social responsibility,
and stimulate students' pursuit of knowledge and knowledge innovation.
IV. Contents and Requirements



Require

Chapter/Unit Contents and Key Points hrs
ments
1.1 Energy and use | Concept and classification of energy ;
of energy Development of energy utilization;
utilization of fossil energy . electric
energy. nuclear energy
1.2 The
importance of o
The role of energy; energy crisis
energy and
Chapter 1 energy crisis
1.3 05 MCompr
Introductio | Chemical Process | Concept of energy chemistry; laws of | ehension
n of energy | thermodynamics; deposit of energy
conversion
1.4
Pollution and Prev | Environment problems. Green house and
ention of Environ | green house effect . strategy of Green
ment of  energy | house; Harm and strategy of acid rain;
Chemical Enginee | Thermal pollution; radioactive pollution
ring Processes
2.1 Concept of | Formation. development and widening
Unit Operation of Chemical engineering
59 Fluid flow and transportation ;
. ’ form th Heat Transfer ; distillation ; absorb ;
ransform theo
Cl'lapter 2 v Sedimentation and filtration;
science bas MCompr
2.3 1.5
e of energy o ehension
chemistry transform theory momentum transmission, the thermal tra
of chemical | nsmission and the mass transfer
engineering
2.4 Chemical ) i . . .
. ) Main topics of chemical engineering
engineering
Reserves,. production and consumption.
. fundamental characteristic and structure
3.1 Introduction ]
of coal ; development history of
Coal Chemical Industry
Chapter 3 ; . .
32 direct coal liquefaction N
) . . indirect coal liquefaction N
Advanced Coal Liquefaction . .
) Coal gasification 2 MCompr
Coal Chemi ]
3.3 coal- ehension
cal Industry o
based methanol/ et | coal-to-liquids .  Coal to olefins -
her ( DME) mixed | coal to methanol, ethylene glycol
fuel
Overview of coal chemical industry in
1.4 Summary

China




Require

Chapter/Unit Contents and Key Points hrs
ments
4.1 Brief
introduction of | Classification, characteristics, reserves
basic concepts | and development trend of energy
related to energy
4.2 Overview of | Definition, characteristics, classification
biomass energy and composition of biomass energy
Chapter 4 -
. 4.3 Biomass
Overview . . ) ) MCompr
. conversion  and | Physical chemistry, thermochemistry and .
of biomass o . . ehension
utilization biochemistry
energy
methods
4.4 Energy crops The definition of energy crops, functions
and advantages and disadvantages to
China's biomass energy development
status
4.5 Summary
Concept of petroleum . world oil
. oil and gas resources in China N
5.1 Introduction ] ) .
Petroleum processing industry and its
importance,
52 Major Petroleum Products ;
Petroleum Product | Petroleum Products and
Chapter 5 s modern economy MCompr
Petroleum World Refining ; Refining Industry in chension
processing China ; crude distillation process -
53 Delayed Coking N
petroleum refining | fluidized catalytic cracking N
catalytic hydrogenation N
catalytic reforming. alkylation
5.4 Summary
. Concepts and scope of Petrochemical
6.1 Introduction .
industry
Usage of Ethylene, propylene, butene,
6.2 Major alkenes 8 i Y PropY
butadiene
6.3 Technology of | Technology of Ethylene, propylene,
Chapter 6 .
| alkenes butene, butadiene MCompr
Petrochemi - - .
Classification N usage chension

cal industry

6.4 Technology of
polyalkenes

and production process of Polyethylene,

polypropylene

6.5 Production of
Organic Chemic
al Products

Usage and technology of Ethylene oxide,

acrylonitrile, benzene, toluene, xylene




Require

Chapter/Unit Contents and Key Points hrs
ments
6.6 Summary
7.1 Brief history of .
. . Development history and
lithium ion battery | . C o
industrialization of lithium ion battery
development
7.2 Working
principle and How lithium-ion batteries work .
structure of Structure of lithium ion battery
lithium ion battery
Li-Co-O System. Li-Ni-O System. Li-
7.3 Anode material
for lithium ion | Mn-O System . LiFePO4 SystemOther
battery )
anode materials)
Carbon based cathode material/ Silica
7.4 Cathode ) ]
) based cathode material - Tin based
material for .
lithi on batt cathode material . Other cathode
ithium ion batte
Chapter 7 Y| materials
Energy stor | 7.5 Other new | o ) 7
o ) lithium-sulfur battery . Lithium air Compr
age and con | [ithjum-ion .
. battery ehension
version batteries
7.6 Application of . . .
o ) Electronics . Transportation « National
lithium ion .
] defense and military
batteries
7.7  Fuel cell | Definition of fuel cell . How fuel cell
overview work
Alkaline fuel cell. Phosphorous acid fuel
. . cell. Molten carbonate fuel cell. Solid
7.8 Classification )
oxide fuel cell . Proton exchange
of fuel cells ]
membrane fuel cell . Direct-methanol
fuel cell
7.9 Hydrogen .
The hydrogen making. Hydrogen storage
source for fuel cell
Stationa electric power plant .
7.10  Fuel cell i ) p b P
o Transportation . Mobile power pack
applications .
Aerospace field. Submarine aspects
7.11 Summary
Chapter 8 8.1
Capture and | carbon dioxide em | Origin of CO2
.. MCompr
resource issions
. - - ehension
utilizationof | 8.2 Separation technique based on gas hydra




Require
Chapter/Unit Contents and Key Points hrs
ments
CO, separation method | te formation;
Replacement of methane in
Methane Hydrate ; synthesis  and
... | character of Carbon-dioxide-copolymer;
8.3Resource Utiliz ] ] )
. Acetic acid was synthesized from
ation of . .
Lo methanol by hydrocarboxylation with
carbon dioxide ) .
CO, and H,; Preparation of long chain
hydrocarbons by hydrogenation of
methyl CO,
8.4 Summary
9.1 Development | Generation and understanding process of
process of safety | safety problems, Security situation of
system China, Main contents of safety
Chapter 9 engineering engineering
Health, 9.2 Basic | Basic concepts of safety engineering :
Security principles and | Systems engineering, Safety and danger, MCompr
and concepts of safety | Accident and risk. ALARP criterion, chension
Environme | engineering Hidden danger and hazard source.
nt (HSE) 9.3 Risk
identification and | Case analysis
control
9.4 summary
V. Teaching Method
Lectures, self-study and reading references
VI. Evaluation

Checking: end-of-programme thesis 60%
Achievement in peacetime (Including homework, attendance):40%
VII. Textbook and Reference
(1) Textbook
{Energy chemical Engineering Outline) , Wencui L, Haoquan Hu, Jinming Hu, Chemical
Industry Press, 2015, ISBN: 9787563642267
(2) Reference



