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1 Introduction

The development of the Syllabus of the new Master Program was the starting
point for the implementation of the BBChina action. It was defined on the basis
both of the results of the Education and Training Needs Assessment (ETNA,
Deliverable 2.1) and the existing courses already available within the EU and

Chinese Higher Education Institutions (HEls).

The first version of the Syllabus was submitted to the International Advisory
Board (IAB) of the Project, in order to get the feedback from its components

and, once received, implement them.

The present document is the final version, based on which the Master Program
and the Courses under development were sent to each
University/College/Institution board for approval and further inclusion in the

Educational Offer from Academic Year 2019/2020 on.

In the present document the partners involved in the project are indicated per
acronym as in the following: University of Florence (UNIFI), Italy, Co-ordinator,
University of Rostock (UROS), Germany, Malardalen University (MDH), Sweden,
Tongji University (TJU), China, East China University of Science and Technology
(ECUST), China, Sichuan University (SCU), China, and CESIE (CESIE), Italy.

Erasmus+ Programme constitute an endorsement of the contents, which reflects the views only of the
of the European Union authors, and the Commission cannot be held responsible for any use that may be

n Co-funded by the The European Commission support for the production of this document does not
made of the information contained therein.



2 Executive Summary

The main result of the BBChina project is the establishment of a Master Program
on Biobased Economy (Biomass to Energy and Bioproducts) in the involved

Chinese Higher Education Institutions (HEIs) TJU, ECUST and SCU.

The Master Program is running since September 2019. The interdisciplinary
curriculum involves several independent subject areas including Physical
sciences (i.e. Chemistry, Biochemistry, Environmental Sciences, Ecology),
Engineering, Agriculture, Forestry, Environmental protection, Market and

Economy.

The program is designed to prepare highly-skilled graduates in the biomass to
energy and bioproducts chain, who will be able to coordinate the design and
implement solutions to solve challenges with respect to technical, economic,
environmental, and ecological constraints. Therefore, this master program
covers several interdisciplinary topics, such as energy conversion technologies,
including different biochemical routes, system design and optimization from
both technical and economic perspectives, project management, legal
restrictions and aspects of climate change, pollution and the integration of

renewable energies.

The structure of the Master Program was implemented to fully comply with the
Chinese University structure (2.5 years total duration, where the first year is
devoted to front lessons, while last one and half year is devoted to projects and
thesis). Indeed, efforts have been done to comply as much as possible with the

Bologna Process, in order to also meet the efforts that the 3 Chinese HEls are
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actually implementing to adopt a conversion system from Chinese Credits to

ECTS.

Furthermore, an Entrepreneurship Course aimed at empowering
entrepreneurship attitude in the master students has been developed by the
partner CESIE, based on their experience in the field (Work Package 8). The
program of the entrepreneurship course was fit to the students' target following
a “learning needs assessment survey” focussing on the identification of specific

students' knowledge/skill gaps in the field of entrepreneurship and soft skills.

The process followed for defining the Syllabus and then to finalise the Program

is presented in chapter 4 “Syllabus definition process”.

2.1Ilmplementation

The BBChina Master Program was implemented as a “Program on Bio-Based
Circular Economy” within the already existing Master Degrees at TJU, ECUST and
SCU. Depending on the School or College involved, the Degree offered is Master

of Science (M.Sc.) or Master of Engineering (M.Eng.).

As a matter of example, at the “College of Environmental Science and
Engineering” in Tongji University the Master Program is implemented within the
Master Degree (M.Eng.) in “Environmental Engineering”. Therefore, the final
degree achieved by the University Student is M.Eng in “Environmental

Engineering” on “Bio-Based Circular Economy (BBChina)”.
The Master Program is presently running in the following Institutions:
e Tongji University (TJU):
o College of Environmental Science and Engineering

o School of Mechanical Engineering
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e East China University of Science and Technology (ECUST):
o School of Mechanical and Power Engineering
e Sichuan University, Chengdu (SCU):
o College of Life Sciences
o College of Chemical Engineering and Technology
o College of Chemistry

o Institution of New Energy and Low-Carbon Technologies

2.20Dbjectives and Learning Outcomes

The program is designed to prepare highly-skilled graduates in the biomass to
energy and bioproducts chain, who will be able to coordinate the design and
implement solutions to solve challenges with respect to technical, economic,
environmental, and ecological constraints. Therefore, this master program
covers several interdisciplinary topics, such as energy conversion technologies,
including different biochemical routes, system design and optimization from
both technical and economic perspectives, project management, legal
restrictions and aspects of climate change, pollution and the integration of

renewable energies.

2.3The Syllabus

In order to ease the acknowledgement of the studying activities, the workload

has been planned from the beginning taking ECTS as a reference.
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The developed Master Program foresees 60 ECTS (equivalent) of front lessons
and 60 ECTS of thesis/internship/project and side activities. In particular, for the
BBChina Master Program, the Ilatter include the newly developed

“Entrepreneurship Course”.

This is in line with the Chinese University master structure, where the standard

Master Program lasts 2 and a half year distributed as in the following:
e 1% Year; Front lessons (60 ECTS equivalent);

e 2" Year and 1% half of 3™ Year; Project (basis for the Thesis),
Traineeship/internship (if foreseen), and Master Thesis (60 ECTS
equivalent); in the BBChina Master Program here the Entrepreneurship

Course is included.

2.3.1 Conversion of the Credits

To convert from ECTS to Chinese Credits the equivalence in terms of Front

Lesson Hours was considered. The following assumptions were made:
e 1 ECTS =7~9 front teaching hours;

e then, 2 ECTS ~ 1 Chinese Credit; this is because 1 Chinese credit
corresponds to nearly 16~18 hours of front teaching. This conversion
choice is in line with what has been applied in some cases of joint

curriculum in between EU and China.

It is important to point out that there is not even a unique correspondence in
between the Credits and Chinese Credit Hours all across the three different

Chinese Universities and, in general, all across the Chinese Universities.
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2.3.2 First Year: front lessons

Regarding the front lessons, 1% Year of the Program, the Chinese Structure

foresees the following distribution:

Public Courses
Degree Courses
Obligatory Courses
Elective Courses

The syllabus of the BBChina Master Program was developed to fit this structure.

Regarding the single parts of the syllabus structure developed for the BBChina

Master Program:

Public Courses; these are Courses such as “Foreign language”, “Dialectics
of Nature” and “Theory and Practice of Socialism with Chinese
Characteristics”. These Courses are common all through the Chinese
Universities. These courses were not accounted for the total amount of
ECTS of the Program, because these are side courses not directly related
to the Degree. In terms of Chinese Credits, their amount is in general
around 6 Credits, corresponding to nearly 126 teaching hours. Please note
that the relation between Chinese Credits and front teaching hours for

the Public Courses is different from the rest of the Courses.

Degree Courses; these are the courses that are necessary to get the
“Degree in”. These are the basis for the Master Title and may not
necessarily be related to the BBChina Topic “Bio-Based Circular
Economy”. As a matter of example, at TIU “College of Environmental
Science and Engineering”, these are the courses necessary to achieve the

degree (M.Eng.) in “Environmental Engineering”.
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o Interms of credits, their weight is around 8~9 Chinese Credits that
corresponds to 144~162 teaching hours. The amount varies all
through the different Chinese Institutions. For the BBChina project,

their amount is equivalent to 20 ECTS.

e BBChina Obligatory Courses; these are the obligatory courses of the
BBChina; these courses are in strict correlation with the Title of the
Degree and depend from it. As a matter of example, at the College of
Environmental Science and Engineering of Tongji University, the
Obligatory courses are “Integrated Solid Waste Management” and

“Wastewater Treatment: Theory and Technology”.

o These courses weights 10 ECTS, this is equivalent to 5~6 Chinese

Credits and around 90~108 teaching hours.

o These courses were developed, integrated or implemented from
scratch by the BBChina Project (activity of Work Package 3 “Master

Course Implementation”).

e BBChina Elective Courses; these are the elective courses of the BBChina.
These courses are, in general, not strictly correlated with the title of the
Degree. The student must choose the courses in between the available

ones:

o The total of the chosen courses corresponds to 30 ECTS; this is

equivalent to ~12 Chinese Credits and around 216 teaching hours.

o These courses were developed, integrated or implemented from
scratch by the BBChina Project (activity of Work Package 3 “Master

Course Implementation”).
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Therefore, within each student's career, the credit weight of the BBChina
Obligatory Courses (10 ECTS) and of the BBChina Elective Courses (30 ECTS) is

in total equivalent to around 40 ECTS on a total of 60 ECTS equivalent of front

teaching.

Course title

Obligatory/Optional

Bioeconomy, Energy Market and Green Market

Optional TJU, ECUST and SCU

Biomass Energy: Technology and Application

Obligatory SCU
Optional TJU and ECUST

Biomass process engineering for Bioenergy Production

Obligatory ECUST
Optional TJU and SCU

Bioreactor Engineering

Obligatory ECUST
Optional TJU and SCU

Chemistry of carbohydrates

Obligatory SCU
Optional TJU and ECUST

Combustion

Optional TJU
ECUST and SCU

Integrated Solid Waste Management

Obligatory TJU
Optional ECUST and SCU

Life Cycle Assessment

Optional TJU, ECUST and SCU

Plant development biology

Obligatory SCU
Optional TJU and ECUST

Renewable Energy Technologies

Optional TJU, ECUST and SCU

Thermal Waste management and WtE technologies

Optional TJU, ECUST and SCU

Wastewater Treatment: Theory and Technology

Obligatory TJU
Optional ECUST and SCU

The table above summarises which course and in which University each of the

12 BBChina Courses are obligatory or optional (elective).

2.3.3
completion

Second and Third (1st half) Year: program

During the second year and the first half of the third year, the structure remains
the same of the “Standard” Chinese Master Program. This period is devoted to
develop the Master Project (which is the basis for the Thesis), to the
Traineeship/Internship period (if this is foreseen), and then to the preparation

of the Master Thesis. In the BBChina Master Program this is the period when the

The European Commission support for the production of this document does not
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Course on entrepreneurship, that was developed within the BBChina project

(Work Package 8), is held.

2.3.4

Implemented Courses

All across the different Institutions, we have 12 BBChina Courses running.

Course title Status before the BBChina Percentage of
new material
developed
Bioeconomy, Energy Market and Green Not available in any of the Involved 100%
Market Chinese or European Universities
Biomass Energy: Technology and Not available in any of the Involved 100%
Application Chinese or European Universities
Biomass process engineering for Bioenergy | Course already available at ECUST 20%
Production
Bioreactor Engineering Course already available at ECUST 40%
Chemistry of carbohydrates Course already available at SCU 25%
Combustion Course already available at TJU 70%
Integrated Solid Waste Management Not available in any of the Involved 100%
Chinese Universities

Life Cycle Assessment Not available in any of the Involved 100%
Chinese or European Universities

Plant development biology Course already available at SCU 25%

Renewable Energy Technologies Not available in any of the Involved 100%
Chinese Universities

Thermal Waste management and WtE Course already available at TJU 70%

technologies

Wastewater Treatment: Theory and Course already available at TJU 30%

Technology

The table above shows the status of the BBChina courses before the work

performed through the project implementation and the percentage of new

material developed by the BBChina project in order to fit the needs of the new

Master Program compared to the previous status. Some of the BBChina courses

were not present in any of the Chinese Universities before the project start and

they were developed and implemented from scratch. In this case of newly

developed courses, the new material implemented is 100%.

More details on the actions performed within each course can be found in the

chapter 5 "Courses and Material Implementation process”.

The European Commission support for the production of this document does not
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2.3.5 The study plan

The BBchina Study Plan can be summarised as in the following table:

Chinese ECTS Notes Year
Credits /
Hours
Public Courses 6/126 Not Courses such as  “Foreign
applicable | language”, “Dialectics of Nature”
and “Theory and Practice of
Socialism with Chinese
Characteristics”
Degree Courses 8~9/ 20 These are the courses that are YElAR
144~162 necessary to get the “Degree in”
BBChina Obligatory 56/ 10 These are the obligatory courses
Courses 90~108 of the BBChina
BBChina Elective Courses 12/216 30 These are the elective courses of
the BBChina
Project + entrepreneurship Chinese 30 Entrepreneurship Course, YEAR
+ Traineeship/internship system Project elaboration, 2
Master Thesis doesn’t Traineeship/Internship &
calculate 30 Master Thesis First
credits for half
this part YEAR
3
Total: 120

2.4 Approval and Accreditation

The BBChina program adds a new research orientation under the existing
second-level discipline (such as Environmental Engineering, Thermal
Engineering). A “Second-level discipline” is what in terms of the BBChina general
Syllabus presented above a “Master Degree in” is, and the “research
orientation” is the “Program in”. The procedure to add a new research
orientation is internal to the University and it is only necessary the approval of

the Board and related Offices.

In principle in China, the university independently sets the second-level

disciplines and awards the related degree (such as Environmental Engineering,
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Thermal Engineering, etc.). Nevertheless, there are strong restrictions to the
approval of new second-level disciplines: it requires that a relatively
independent professional knowledge system exists, and the university should
have a team of teachers with a reasonable knowledge structure, age structure
and professional technical position structure, which can provide a series of
courses, research projects, required for the training of graduate students.
Moreover, apart from these restrictions, the second-level disciplines catalogue

is updated every five years.

Therefore, it usually takes several years to prepare the conditions to start the
process of request and then set up a new second-level discipline, and then get

accreditation by the Ministry of Education via the Catalogue.
In particular, regarding the involved Chinese Universities:

e at TJU the last new version of the catalogue was published, after the
approval process, in January 2019; the next update is foreseen in 2024;

e at ECUST the last catalogue update was in 2014; the next one was
expected in 2020 but it has been delayed to 2021, due to the COVID-19
Pandemic;

e at SCU the last update of the second-level discipline catalogue was
published in 2018, and the next update is thus foreseen in 2023.

Wider details are available within chapter 7 “BBChina and the Accreditation

Process at National Level”.

2.4.1 Master Program approval and status
The full description of the procedure followed is available within chapter 6

“Master Program Approval Procedures in Chinese HEIs”.

The three different Chinese HEls involved follow different approval procedures

both in the bureaucratic steps and timetable: although the procedure at TJU and

Erasmus+ Programme constitute an endorsement of the contents, which reflects the views only of the
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ECUST have some points in common, the procedure at SCU differs from the

other in a significant way.

The Syllabus was submitted to the University boards for approval in November

2018 (TJU and ECUST) and December 2018 (SCU).

Some further changes to the Syllabus were discussed and approved during the
Project Management Meeting at MDH in January 2019. The courses
“Combustion” and “Thermal Waste management and WtE technologies” were

added to the syllabus.

These changes were submitted and approved at TJU and ECUST in order to be
in place for the first edition of the Master, but due to the time schedule, further

changes were not anymore allowed at SCU.

In July 2019 The BBChina Master Program is available in all the involved Chinese
HEIs within the Academic Year 2019/20 educational offer. At SCU the courses
“Combustion” and “Thermal Waste management and WtE technologies” are not
available. Moreover, since the educational offer at SCU already includes a course
“Combustion” (that is not the course developed at TJU for BBChina) it was
decided to include this course into the educational offer for BBChina for the
Academic Year 2019/20 in order to make the offer more homogeneous as

possible with the other Chinese HEls involved.

The updated syllabus was then submitted at SCU for approval in November 2019
and the new courses submitted for inclusion in June 2020. After examining the
request, the SCU offices replied that the syllabus of these new courses is quite
similar with the already running courses “Combustion Explosion Theory”

(Ref.Code M0817Z201) and “Treatment and management of solid waste”

Erasmus+ Programme constitute an endorsement of the contents, which reflects the views only of the
of the European Union authors, and the Commission cannot be held responsible for any use that may be

m Co-funded by the The European Commission support for the production of this document does not
made of the information contained therein.



(Ref.Code M08300205). Therefore, the Offices did not consider necessary to set
the proposed new courses and then included in the offer the already running

courses instead of the new ones.

Therefore, for the Academic Year 2020/21, the educational offer for the BBChina
Master Program is homogeneous all across the three Chinese HEls, except for
SCU, where the course “Combustion Explosion Theory” is available instead of
the BBChina implemented course “Combustion”, and “Treatment and
management of solid waste” is available instead of the BBChina implemented

course “Thermal Waste management and WtE technologies”.
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3 Definition of the Master Program
Structure

In order to make it possible the inclusion of the new Master Program in the
Chinese University System, the syllabus was designed to fully comply with the
Chinese university structure, but as much as possible in line with Bologna
process. In fact, the BBChina Master Program implementation aims to comply
as much as possible with the structure of an EU master, thus finding a balance
between Chinese credits and European Credits (European Credit Transfer and
Accumulation System, ECTS). By the way, since there is no precise
correspondence about the credit allocation system of the different Chinese HEls,

it is not possible to ensure such a precise correspondence.

In the phase of definition of the Syllabus, it has been decided to only use ECTS
as a reference for building the structure, and then each Chinese university
translated the correspondent credits following the rules of its institution. This is
also because there is not even a homogeneous Chinese Credit allocation system

across the different Chinese HEIls involved.

The present document presents the general structure of the implemented
Master Program in the following pages; thereafter it presents, as annexes, how
the structure was implemented at each College/Institution level. The green texts
are the comments explaining the structure. Items of the Syllabus that varies

depending on the implementing institution are presented in [square brackets

italic].
Co-funded by the The European Commission support for the production of this document does not
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The Master Program was implemented as a “Program on Bio-Based Circular
Economy” within the existing Master degrees in the three involved Chinese

universities. Depending on the Master, the Degree Offered is Master of Science
(M.Sc.) or Master of Engineering (M.Eng.)

University of [University]

Study Plan for Master Degree in

“[Degree -Depending on HE1/College]”

Program on

“Bio-Based Circular Economy”

Degree Offered: [M.Sc./M.Eng. depending on HEI].

As a matter of example, at the “College of Environmental Science and

Engineering” in Tongji University the Master Program is the following, offering
a Master of Engineering

Tongji University
College of Environmental Science and

Engineering

Study Plan for Master Degree in

“Environmental Engineering”

Program on “Bio-Based Circular Economy”

Degree Offered: M.Eng.

Erasmus+ Programme  constitute an endorsement of the contents, which reflects the views only of the
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Objectives and Learning Outcomes of the Master:

The proposed program is designed to prepare highly-skilled engineers and managers in the
biomass to energy and bioproducts chain, who will be able to coordinate the design and
implement solutions to solve challenges with respect to technical, economic, environmental, and
ecological constraints. Therefore, this master program will cover the topics, such as energy
conversion technologies, including different biochemical routes, system design and optimization
from both technical and economic perspectives, project management, legal restrictions and also
aspects of climate change, pollution and the integration of renewable energies.

The Program will additionally be fostered through lectures oriented to the development of
entrepreneurship skills for sustainable business growth.

The master program is set-up and organised within the ERASMUS+ Project “Master Program on
Bio-Based Circular Economy: From Fields to Bioenergy, Biofuel and Bioproducts in China”
(BBChina), co-funded by the European Union.

The program belongs to the Department/School/Faculty of [Depending on the Single HEI].

The Program has been adopted and implemented in the following Institutions

e Tongji University (TJU):
o College of Environmental Science and Engineering
o School of Mechanical Engineering
e East China University of Science and Technology (ECUST):
o School of Mechanical and Power Engineering
e Sichuan University, Chengdu (SCU):
o College of Life Sciences
o College of Chemical Engineering and Technology
o College of Chemistry
o Institution of New Energy and Low-Carbon Technologies

PROGRAM OBJECTIVES

The objective is to educate highly qualified engineers, managers, researchers and high-level
operators in the field of biomass to energy and bioproducts, who will be able to complexly apply
the acquired knowledge to form, assess and make effective decisions on biomass-based projects,
on the basis of scientific argumentations. The graduate will be able to follow the complex biomass
to energy and bioproducts chain, to optimise each step of the chain and choose the adequate
technology for every different step. The graduate will also be able to select the best conversion
route for each raw material considered as the starting point and will be able to deal with the
technology, market and regulation issues and to operate within the green market. Furthermore,
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the graduate will have the necessary entrepreneurship knowledge and skills to start-up his/her

own biomass-based activities.

ACQUIRED COMPETENCES, ABILITIES AND SKILLS:

In-depth knowledge of the biomass and raw material provision sources and routes,
including agricultural and forestry practices as well as algae production methodologies.
In-depth knowledge of waste to energy technologies and waste management.

In-depth knowledge of the biomass to energy chain issues, including logistics.

In-depth knowledge in the biomass to energy conversion technologies, and their
fundamental thermochemical, biological, chemical and other technological concepts.
In-depth knowledge of the main biomass to energy plant typologies.

In-depth knowledge of the chemistry basis of the biofuel production, and related
technologies from 1t generation to 4™ generation biofuels.

In-depth knowledge of the biorefinery concept, and of the routes for bioproducts
production including bioplastics, biochemicals, soil amendments, building materials,
pharmaceuticals etc.

In-depth knowledge in the bio-based economy, market and policy issues.

Advanced knowledge in other energy conversion technologies (including renewable
energy technologies “other” than biomass) and energy efficiency.

Advanced knowledge of the legislative and support strategies to rule and foster the
renewable energy development, with a special focus on the bioenergy chain.

Advanced knowledge in the green market strategies.

Advanced knowledge in the environmental issues related to energy production,
sustainability and Life Cycle Assessment concept and tools.

Advanced knowledge in the secondary pollution control issues related to biomass
production and use.

Advanced knowledge in the renewable electricity integration in the grid.

Ability to develop and implement strategies to address major challenges in the biomass
to energy chain.

Ability to merge knowledge from multi-disciplinary fields to design, develop and assess
new solutions for biomass to energy and bioproducts challenges.

Ability to tackle issues in the design of the biomass to energy and bioproducts conversion
routes.

Ability to develop market strategies for bioproducts.

Ability to analyse and improve a biorefinery process.

Advanced entrepreneurial skills.

Ability to pursue a Ph.D. degree.

The previous list of learning outcomes will be, if necessary and depending on the
Institution/Degree offered, shortened in order to be better fit to the single
Implemented Master Program. The presented list includes and summarises all the
learning outcomes of the different Master Programs.
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General Rules and Conditions:

The proposed program is designed to last 2.5 years.

AREAS OF SPECIALTY FOR ADMISSION TO THE M.ENG. PROGRAM:
The Area of Admission depends on the Degree in which the Master Program is
included. Considering the different Institutions involved, the Master is accessible

to

Holders of the bachelor’s degree in:

Engineering (Mechanical Engineering, Chemical Engineering, Environmental
Engineering, Thermal Engineering, etc.)

Environmental Sciences

Agricultural and Forestry Science

Chemistry

Biology

Biotechnology

As a matter of example, in the case of the implementation at the College of
Environmental Science and Engineering of Tongji University, the Master is

accessible to

Holders of the bachelor’s degree in:

Engineering (Environmental Engineering, Chemical Engineering, Thermal Engineering,
etc.)

Environmental Sciences

Biotechnology

Chemistry

The chosen admission B.Sc. background corresponds to the one necessary for the
related Degree M.Eng. in Environmental Science
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Study Plan:

This Study Plan is equivalent to 120 ECTS (European Credit Transfer and Accumulation System)

distributed as follows:

Chinese ECTS Notes Year
Credits /
Hours
Public Courses 6/126 Not Courses such as  “Foreign
applicable | language”, “Dialectics of Nature”
and “Theory and Practice of
Socialism with Chinese
Characteristics”
Degree Courses 8~9/ 20 These are the courses that are YEfR
144~162 necessary to get the “Degree in”
BBChina Obligatory 5~6/ 10 These are the obligatory courses
Courses 90~108 of the BBChina
BBChina Elective Courses 12/216 30 These are the elective courses of
the BBChina
Project + entrepreneurship 30 Entrepreneurship Course, YEAR
+ Traineeship/internship Project elaboration, 2
Master Thesis Traineeship/Internship &
30 Master Thesis First
half
YEAR
3
Total: 120

The syllabus was implemented to fully comply with the Chinese University
structure, but efforts have been done to comply as much as possible with the
Bologna Process. This also meets the efforts that the 3 Chinese HEIs are actually
implementing to adopt a conversion system from Chinese Credits to ECTS.

In order to ease the acknowledgement of the studying activities, the workload has
been planned from the beginning based on the equivalence with ECTS.

The course foresees 60 ECTS of front lessons (excluding the obligatory Public
Courses since they are not related to the Degree Topic) and 60 ECTS of
thesis/internship/project and side activities.

This is in line with the Chinese University master structure, where the Master
Program lasts 2 and a half year distributed as in the following:

e 1%t Year; Front lessons

The European Commission support for the production of this document does not
constitute an endorsement of the contents, which reflects the views only of the
authors, and the Commission cannot be held responsible for any use that may be
made of the information contained therein.
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e 2 Year and 1% half of 3™ Year; Project (basis for the Thesis),
Traineeship/internship (if foreseen), Entrepreneurship Course and Master
Thesis

Conversion ECTS -> Chinese Credits
The conversion has been performed through Front Lesson Hours
e 1ECTS =7~9 front teaching hours (depending on University)

e then: 2 ECTS ~ 1 Chinese Credit (this is in line with what has been applied
In some cases of joint curriculum in between EU and China)

It is important to point out that there is not a unique correspondence in between
the Credits and Chinese Credit Hours all across the three different Chinese
Universities.

Regarding the single parts of the structure:

e Public Courses; these are Courses such as “Foreign language” (in our case
English will be deemed preferable in order to allow the students to be ready
to use the basis material of the BBChina courses), “Dialectics of Nature”
and “Theory and Practice of Socialism with Chinese Characteristics”.
These Courses are common all through the Chinese Universities. These
courses have not been included within the total amount of ECTS. In terms
of Chinese Credits, their amount is in general around 6 Credits,
corresponding to around 126 teaching hours.

e Degree Courses; these are the courses that are necessary to get the
“Degree in”. These are the basis for the Title and may not necessarily be
related to the Topic “Bio-Based Circular Economy”.

o Interms of credits, their weight is around 8~9 Chinese Credits that
corresponds to 144~162 teaching hours. The amount varies all
through the different Chinese Institutions. For the BBChina project,
their amount has been defined in around 20 ECTS.

o These Courses and the related materials, being in common with all
the other Master Programs, are held in Chinese or English depending
on the course.

Erasmus+ Programme  constitute an endorsement of the contents, which reflects the views only of the
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BBChina Obligatory Courses; these are the obligatory courses of the
BBChina; these courses are in strict correlation with the Title of the
Degree. As a matter of example, at the College of Environmental Science
and Engineering of Tongji University, the Obligatory courses are
“Integrated Solid Waste Management” and ‘“Wastewater Treatment:
Theory and Technology”.

o These courses correspond to 10 ECTS; this is equivalent to 5~6
Chinese Credits and around 90~108 teaching hours.

o The basis material of these courses is in English, although the
courses can be taught in English or Chinese.

o These courses were developed, integrated or implemented from
scratch by the BBChina Project (WP3).

BBChina Elective Courses; these are the elective courses of the BBChina.
These courses are in general not strictly correlated with the Title of the
Degree. The student must choose the courses in between the ones available.

o These courses correspond to 30 ECTS; this is equivalent to ~12
Chinese Credits and around 216 teaching hours.

o The basis material of these courses is in English, although the
courses can be taught in English or Chinese.

o These courses were developed, integrated or implemented from
scratch by the BBChina Project (WP3).

The Degree Courses and the BBChina Obligatory Courses together
corresponds to a total of around 30 ECTS while the BBChina Elective
Courses corresponds to around 30 ECTS. In total we have 60 ECTS of
front teaching for the degree. Within each student's career, the credit
weight of the BBChina Obligatory Courses (10 ECTS) and of the
BBChina Elective Courses (30 ECTYS) is in total equivalent to around 40
ECTS on a total of 60 ECTS equivalent of front teaching.

The BBChina Obligatory Courses of one institution become part of the
BBChina Elective Courses of the other involved institutions. All across
the different Institutions, we have the following BBChina Courses (the
responsible for preparation in brackets):

o Bioeconomy, Energy Market and Green Market (MDH)

- Co-funded by the The European Commission support for the production of this document does not
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o O O O O

o O O O O

Biomass process engineering for Bioenergy Production (BBChina
Obligatory at ECUST)

Bioreactor Engineering (BBChina Obligatory at ECUST)
Combustion (TJU)

Chemistry of carbohydrates (BBChina Obligatory at SCU)
Integrated Solid Waste Management (BBChina Obligatory at TJU)
Biomass Energy: Technology and Application (BBChina Obligatory
at SCU)

Plant development biology (BBChina Obligatory at SCU)

Life Cycle Assessment (SCU)

Renewable Energy Technologies (UNIFI)

Thermal Waste management and WtE technologies (TJU)
Wastewater Treatment: Theory and Technology (BBChina
Obligatory at TJU)

e During the second year and the first half of the third year, the structure
remains the same of the “Standard” Chinese Master Program, except for
the presence of the Course on entrepreneurship that was developed by the
BBChina project.

Within the tables of the following page the program details of the foreseen
implementation at Tongji University, College of Environmental Science and
Engineering, is presented.
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Details of the Courses (Example for Tongji University):

I. Public Courses (126 Credit Hours / No equivalence in ECTS):

Course Title Credits ECTS
/ Hours

Foreign Language (English, French, German, Japanese, Russian) 3/72

Theory and Practice of Socialism with Chinese Characteristics 2/36

Dialectics of Nature 1/18

II. Degree Courses (144 Credit Hours/ 19.2 ECTS):

Course Title Credits | perg
/ Hours

Frontier in Environmental Science and Engineering (in Chinese) 2/36 4.8

Environmental Instrumental Analysis (in Chinese) 2/36 4.8

Academic and Professional Lectures 2/36 4.8

The student must choose 1 course within the following

The Experiment of Instrumental Analysis (Spectrum Analysis) (in Chinese) 2/36 4.8

The Experiment of Chromatography Analysis (in Chinese) 2/36 4.8

The Experiment of Instrumental Analysis (Biological Analysis) (in Chinese) 2/36 4.8

I11. BBChina Obligatory Courses (90 Credit Hours / 12 ECTS):

Course Title Credits ECTS
/ Hours

Integrated Solid Waste Management 3/54 7.2

Wastewater Treatment: Theory and Technology 2/36 4.8

IV. BBChina Elective Courses (216 Credit Hours to be chosen/ 28.8 ECTS to be

chosen):
Course Title /CrHe:l:trss ECTS
Bioreactor Engineering 2/36 4.8
Bioenergy Process Engineering 2/36 4.8
Plant Development Biology 3/54 7.2
Chemistry of Carbohydrates 3/54 7.2
Life Cycle Assessment 3/54 7.2
Biomass Energy: Technology and Application 3/54 7.2
Renewable Energy Technologies 3/54 7.2
Bioeconomy, Energy Market and Green Market 3/54 7.2
Thermal Waste management and WtE technologies 2/36 4.8
Combustion 3/54 7.2

V. Development of entrepreneurial Skills (Supporting E&T action / 6 ECTS)

Erasmus+ Programme constitute an endorsement of the contents, which reflects the views only of the
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The learning activities related to the promotion of the entrepreneurial spirit will focus on the
development of the following skills: self-branding, team building, creative thinking/analytical thinking,
resilience, leadership, market, gaining the customer perspective, lean start-up, economic and financial
planning, design thinking for start-up, how to prepare a pitch, patent, market, value proposition, and
understanding the mechanisms of investment of a venture capital and grants.

VI. Project Development (24 ECTS i.e. 30 ECTS minus entrepreneurial skills
ECTS):

Project assignment is combined with thesis work (1 year after enrolment). Each master student should
participate in the professional practice and the relevant research projects for the thesis needs.
Graduate students are required to submit thesis proposal and write a professional practice summary
report.

VIL. Master Thesis (30 ECTS):

A Master’s thesis should be carried out by the student independently under the guidance of his/her
mentor or advisor, 1 year after enrolment. The time for the thesis work from the date of the approval
of thesis proposal (1-1.5 years after enrolment) should not be less than 1 year in principle. The general
procedures for Master thesis are: literature reading and critical review = thesis proposal = scientific
research = writing thesis = thesis defence.

The Master’s degree certification will be awarded only for the students who have satisfactorily
completed all the coursework and thesis requirements and those who meet the requirement of
Regulations Concerning Academic Degree in the People’s Republic of China. Students who have
completed the coursework requirements but have failed to complete the thesis requirement will be
provided a certification for completing the coursework only. At least one publication in an academic
journal or academic conference is to be made from a thesis.

The evaluation of the thesis should follow the following procedures:
(i) Evaluation made by the adviser and modification made by the student.

(i) Deliver the thesis to two experts (professors or associate professors, the advisor is excluded) for
peer review one month before the defence.

(iii) Obtain permission for the thesis defence. Thesis defence can be done only after the thesis review
by the two experts are passed.

(iv) Thesis defence and obtain permission from the thesis jury (Thesis Committee), which should
consist of 3-5 professors or associate professors.
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4 Syllabus definition process

The process of the definition of the Syllabus started from the Kick-Off meeting
(KOM, February 2018) and closed right after the second Project Management
Unit meeting (PMU 2, January 2019).

The main structure of the syllabus and the position of the Master Program within
the educational offer of the different Universities were drafted during the Kick
Off meeting and confirmed within the first Project Activity Unit meeting (PAU 1)
at TJU. In the meantime, the first draft version of the Education and Training
Needs Assessment (ETNA) was prepared and then also the first draft of the
Syllabus, including a first proposal of Courses list, based on the objectives of the
Master and the already available Educational offer within the three different

Chinese Universities, was drafted and discussed during PAU 1.

The results of PAU 1 led to the definition of the first draft of the Syllabus, sent
to the International Advisory Board (IAB) for feedback and comments in August

2018.

The comments of the IAB were discussed during the Project Activity Unit
meeting (PAU 2) at ECUST in October 2018 and led to the first version of the
Syllabus that was presented for approval at Institutional level for the three
Universities at the end of 2018 (November-December), together with the agreed

list of courses.

The final version was the result of the PMU 2 at MDH in January 2019 where TJU
announced the possibility to include into the BBChina courses also the already
existing courses of “Combustion” and “Thermal Waste management and WtE
technologies”. During the meeting it was proposed and accepted to substitute

the Courses “Biological resources and Natural Products Chemistry” and “Meta-
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Omics” proposed by SCU at the beginning of the definition process with the new

ones, since these new courses were considered more in line with the objectives

of the Program.
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5 Courses and Material
Implementation process

The following table presents the status of the courses before the BBChina, the

steps performed in order to prepare the material for the implementation of the

Master Program, the Partner(s) in charge of the actions, and an evaluation of

the developed material in terms of percentage compared to the status before

the project implementation.

Title of the Course | Status before the BBChina

Action performed by BBChina

Bioeconomy,
Energy Market and
Green Market

Not available in any of the
Involved Chinese or
European Universities

MDH coordinated the development of the Course
from Scratch to fit the BBChina Master Program.
What has been changed/implemented?

The course is new and has been developed from
scratch.

100% of the material is newly developed by the
Project.

Biomass Energy:
Technology and
Application

Not available in any of the
Involved Chinese or
European Universities

SCU coordinated the development of the Course
from Scratch to fit the BBChina Master Program;
contribution from already existing parts of courses
from European Universities

What has been changed/implemented?

The course is new and has been developed from
scratch.

100% of the material is newly developed by the
Project.

Biomass process
engineering for
Bioenergy
Production

Course already available at
ECUST

ECUST shares the material that is updated and
upgraded to fit the BBChina Master Program.
What has been changed/implemented?

The program was updated with the latest progress
in the biomass to energy field.

20% of the material is newly developed by the
Project.

Co-funded by the
Erasmus+ Programme
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Title of the Course

Status before the BBChina

Action performed by BBChina

Bioreactor
Engineering

Course already available at
ECUST

ECUST shares the material that is updated and
upgraded to fit the BBChina Master Program.

What has been changed/implemented?

Several material added, such as more examples
about how to perform chemostat experiments were
made available for the students, and practice
materials were also added. In general, teaching skills
of the teachers were improved by using the real
experience acquired through the staff mobility in
Europe, in particular through the plant visits held at
Rostock University.

40% of the material is newly developed by the
Project.

Chemistry of
carbohydrates

Course already available at
scu

SCU shares the material that is updated and
upgraded to fit the BBChina Master Program.

What has been changed/implemented?

For this course the parts related to “Preparation,
structural character, and transformation of
hemicellulose” and “Preparation, structural
character, and transformation of cellulose” have
been added, in order to better target the topic
biofuel; these topics are related to the biomass
utilization because the products of transformation
could be alcohol or methanol. Also in the discussion
sectors, the teacher will use more examples related
with biomass utilization such as using the waste
straw as substrate to get biofuel.

25% of the material is newly developed by the
Project.
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Title of the Course

Status before the BBChina

Action performed by BBChina

Combustion

Course already available at
TJU

TJU shares the material that is updated and
upgraded to fit the BBChina Master Program.

At SCU the already existing course

“Combustion Explosion Theory” (Ref. Code
MO0817Z201) is instead adopted.

What has been changed/implemented?

The previous course materials were in Chinese and
used for the students in Thermal Engineering. They
need to be changed into English version and
updated according to the BBChina program and
syllabus, suitable for students with different
background.

70% of the material is newly developed by the
Project.

Integrated Solid
Waste
Management

Not available in any of the
Involved Chinese
Universities

TJU coordinated the development of the Course
from Scratch to fit the BBChina Master Program.
What has been changed/implemented?

The materials are new and need to be developed
according to the BBChina program and syllabus.
100% of the material is newly developed by the
Project.

Life Cycle
Assessment

Not available in any of the
Involved Chinese or
European Universities

SCU coordinated the development of the Course
from Scratch to fit the BBChina Master Program;
contribution from already existing parts of courses
from European Universities

What has been changed/implemented?

The course is new and has been developed from
scratch.

100% of the material is newly developed by the
Project.
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Title of the Course

Status before the BBChina

Action performed by BBChina

Plant development
biology

Course already available at
SCuU

SCU shares the material that is updated and
upgraded to fit the BBChina Master Program.
What has been changed/implemented?

For this course a part related to “The regulation of
fruit development” has been newly developed and
included in order to better target the Bioenergy
topic. This is because fruits or seeds of several
plants are rich in biomass that can be processed to
biofuel, as for example oil derived from Jatropha
curcas, palm oil fruits and sunflower seeds. The
regulation of fruit development may affect the
contents of raw material available in these fruits or
seeds.

25% of the material is newly developed by the
Project.

Renewable Energy
Technologies

Not available in any of the
Involved Chinese
Universities

UNIFI coordinated the development of the Course
from Scratch to fit the BBChina Master Program.
What has been changed/implemented?

The course is new and has been developed from
scratch. Material has been also specially targeted to
the China site specific needs.

100% of the material is newly developed by the
Project.

Thermal Waste
management and
WH1E technologies

Course already available at
TIU

TJU shares the material that is updated and
upgraded to fit the BBChina Master Program.

At SCU the already existing course “Treatment and
management of solid waste” (Ref. Code
M08300205) is instead adopted.

What has been changed/implemented?

The previous course materials were in Chinese and
used for the students in Thermal Engineering. They
need to be changed into English version and
updated according to the BBChina program and
syllubus, suitable for students with different
background.

70% of the material is newly developed by the
Project.
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Title of the Course

Status before the BBChina

Action performed by BBChina

Wastewater
Treatment: Theory
and Technology

Course already available at
TIU

TJU shares the material that is updated and
upgraded to fit the BBChina Master Program.
What has been changed/implemented?

The previous course is for IESD (Institute of
Environment for Sustainable Development) foreign
students in Environmental Engineering. The
materials need to be updated according to the
BBChina program and syllabus, suitable for students
with different background.

30% of the material is newly developed by the
Project.
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5.1Contents of the BBChina Courses

5.1.1 Bioeconomy, Energy Market and Green

Market (MDH)

No | Course Content

1 | Introduction to the bioeconomy

2 | Techno-economic analysis — | : Capital cost and the manufacturing
cost

3 | Techno-economic analysis — Il: Life cycle cost and learning curve
(assighment 1)

4 | Biomass Market — I: supply chain (demand and supply) and pricing
mechanism

5 | Biomass Market — II: regional and global market, industry outlook
(assighment 2)

6 | Waste management

7 | Regulations and policies — I: Standards and Labels related to Bioenergy
and Biobased Products

8 | Regulations and policies — II: Control of waste and pollutant emissions

9 | Regulations and policies — IlI: Incentives strategies (assignment 3)

10 | Bioenergy financing

11 | Business model

12 | Circular economy

13 | Green Market (not limited to bioenergy, such as carbon market)

14 | Project presentation
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5.1.2 Biomass Energy: Technology and Application

(SCU)
No | Course Content
1 | Course overview; Introduction of biomass energy and its significance
2 | The development of biomass energy in different countries
3 | The conversion technology for biomass energy:
1. Physical conversion technology
4 | The conversion technology for biomass energy:
2. Direct combustion technology
5 | The conversion technology for biomass energy:
3. Gasification technology
6 | The conversion technology for biomass energy:
4. Pyrolysis and direct liquefaction technology
7 | The conversion technology for biomass energy:
5. Biodiesel production technology
8 | The conversion technology for biomass energy:
6. Bio-ethanol and Bio-butanol production technology
9 | The conversion technology for biomass energy:
7. Hydrogen production technology
10 | The conversion technology for biomass energy:
8. Biogas production technology
11 | Introduction of experimental technology for biomass
12 | Introduction of analysis methods for biomass
13 | Course review and discussion
Co-funded by the The European Commission support for the production of this document does not
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5.1.3

Biomass process engineering for Bioenergy
Production (ECUST)

No | Course Content

1 | Bioresource and Biorefinery

2 | Biofuels and Biochemicals

3 | Overcoming Biorecalcitrance

4 | Enzymes and Microbes

5 | Biorefining Process

6 Discussion sessions

5.1.4 Bioreactor Engineering (ECUST)

No | Course Content

1 | Course overview

2 | Mass balance and calculation

3 | Metabolism overview

4 | Biokinetics

5 | Bioenergetics

6 | Midterm review and discussion

7 | Metabolic control and flux analysis

8 | Flow and mass transfer in bioreactors
9 | Bioprocess design

10 | Bioreactor scale up

11 | Case study
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5.1.5 Chemistry of carbohydrates (SCU)

No | Course Content

1 | Course overview: origin of sugars

2 | Structure, configuration, conformation and tautomerization of
monosaccharide
3 | Multifunctional group chemistry of saccharide
4 | Oligosaccharide and polysaccharide
5 | Class discussion

6 | Forms of saccharide in solvents and related interactions
7
8
9

Xylose transformations

Fructose transformations

Glucose transformations

10 | Preparation, structural character, and transformation of hemicellulose

11 | Preparation, structural character, and transformation of cellulose
12 | Class discussion
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5.1.6 Combustion (TJU)

No | Course Content

1 | Introduction: Brief history of combustion science; Application of
Combustion Science; Combustion pollution; Methodological study on
combustion; Chemical balance; Thermal chemical; Reaction rate
theory; Effective collision theory; Arrhenius Laws; Reaction rate
factors; Chain reaction theory; Chain ignition

2 | Fuel ignition theory: Thermal deflagration theory of combustion
process; Semyonov thermal ignition theory; Forced ignition and
Natural fire; Basic form of flame propagation; Flame normal
propagation of combustible gas; Velocity of propagation of flame;
Dynamic combustion and diffusion combustion

3 | Flame propagation and Stability Theory: Basic flame propagation
mode; Flame normal propagation of combustible gas; Flame normal
propagation theory; Velocity of propagation of flame; Dynamic
combustion and diffusion combustion; methods of flame stability

4 | Turbulent combustion theory and modelling: Model of Turbulent
Premixed Flame(Eddy breakup model); Stretch-cut-and-slide
combustion model; Mean reaction rate of Turbulent combustion

5 | Liquid-fuel combustion: Basic process of liquid-fuel combustion; Spray
mode; Evenness of spray; Stefan flow of droplet evaporation;
Converting film theory of droplet evaporation in forced draft;
Diffusion combustion of droplet in relativity static environment

6 | Combustion Theory of coal: Stefan flow of carbon ductile combustion;
Combustion rate of carbon ductile; Diffusion combustion of carbon
ductile under high temperature; Basic process of liquid-fuel coal
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5.1.7

Integrated Solid Waste Management (TJU)

No | Course Content

1 | Course overview

2 | Solid waste characterization

3 | Solid waste collection and transportation

4 | Solid waste pre-treatment

5 | Biological treatment of solid waste

6 | Course discussion

7 | Thermochemical treatment of solid waste

8 | Solid waste solidification/stabilization

9 | Land application of solid waste

10 | Hazardous waste treatment, disposal and reuse
11 | Life cycle assessment for integrated solid waste management
12 | Course review and discussion

5.1.8

Life Cycle Assessment (SCU)

2
(o]

Course Content

Introduction and Overview to Life Cycle Assessment (LCA)

Goal and Scope

Introduction to Life Cycle Inventory

The Computational Structure of Life Cycle Inventory

Economic Input-Output Life Cycle Inventory

Impact Assessment

Life Cycle Assessment Related Analysis

0 INO|[LN[PHRWIN |-

LCA application in circular economy
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5.1.9 Plant development biology (SCU)

No | Course Content

1 | AnIntroduction to Flowering Plants

2 | Characteristics of Plant Development

3 | Cell Intrinsic Information

4 | Primary Axis Development

5 | Axis Development in the Leaf and Flower

6 | Position Relative to a Particular Cell, Tissue or Organ

7 | Light

8 | Environmental Information other than Light

9 | The Coordination of Development

10 | Hormone, transcriptional factors and epigenetic regulation of fruit
development

11 | A Comparison of Plant and Animal Development

12 | Course review and discussion
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5.1.10 Renewable Energy Technologies (UNIFI)

No

Course Content

1

Introduction: Energy potentials from Renewables; Fossils and Nuclear;
an overview; Reasons for shifting from Fossil Fuels to Renewables in
Oil and/or Gas Producing/Exporting Countries; Optimizing energy
production

Solar Energy: Solar radiation; Solar Heat; Photovoltaics; Concentrated
Solar Energy; Passive solar energy usage; Economics; Design and
Applications of a Solar Energy Plant

Wind Energy: Wind resource and measurements; Basic Theory; Wind
generators; Components of a Wind Generator; Wind Park
development; Wind Energy Production

Waste to Energy: Waste definition and Classification; Waste
Management; Legal, Safety and Environmental Issues, economics

RES Driven Desalination: Desalination basics and technologies; Solar
thermal energy desalination; Hybrid and other RES desalination

Other Renewable Energy Sources: Hydropower and Tidal; Other
Renewable Energy Sources: Geothermal

Grid Integration of Intermittent energy sources
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5.1.11 Thermal Waste management and WtE
technologies (TJU)
No | Course Content
1 | Introduction (definitions) of Thermal treatment technologies; Waste
characterisation: Method and Data Processing; Policy & Regulations
for waste management
2 | Calorific values of wastes; Waste Collection and Source separation
3 | Thermal Waste-to-Energy technologies: incineration; Incineration flue
gas cleaning; Incineration residue treatment; Design of incinerators
4 | Thermal Waste-to-Energy technologies: pyrolysis; Pyrolysis products
and their utilization; Design of pyrolysis reactors
5 | Thermal Waste-to-Energy technologies: gasification; Gasification
based incineration and gasification based power generation; Design of
gasification reactors
6 | LCA of waste management technologies: compare and choose proper
technologies; Discussions and assignments: Waste—to-energy through
thermal techniques: which is better?
7 | Landfilling and landfill gas utilization; lecture power generation using
landfill gas
Co-funded by the The European Commission support for the production of this document does not
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5.1.12 Wastewater Treatment: Theory and

Technology (TJU)

No | Course Content
1 | Course overview; Water quality
2 | Water pollution
3 | Wastewater treatment: Preliminary and primary treatment
4 | Fundamentals of Biological Treatment
5 | Trickling filter
6 | Activated sludge process
7 | Midterm review and discussion
8 | Removal and recovery of nutrients
9 | Anaerobic process, on-site wastewater disposal
10 | Ecological treatment
11 | Sludge treatment and disposal
12 | Removal and fate of hazardous organic chemicals
13 | Course review and discussion
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6 Master Program Approval
Procedures in Chinese HEIs

The three different Chinese HEls involved follow different approval procedures
both in the bureaucratic steps and timetable: although the procedure at TJU and
ECUST have some points in common, the procedure at SCU differs from the
other in a significant way. This leads also to different Documentation Produced
and attached in the Annexes. The Process for each University is presented in the

following.

6.1 Master Program Approval Procedure at
TJU

The approval procedure at TJU can be summarised as in the following.

6.1.1 Steps followed by TJU for the approval of
the Program

As a first step, the new program and curriculum framework is presented to the
staff responsible of the education at College and Department level. After the
preparation of the related documents (Syllabus of the Program and of the single

courses), these are presented to the Graduate School for approval.

After a possible request of additional information and/or revision of the
proposed curriculum the Schools approves the Program. It is then submitted to

the college and then to the Graduate School for online approval.

The education program is later (usually late spring) approved by the college
(Deputy Dean who is responsible for education) and the Graduate School of TJU.

The program/curriculum is then available for master students to be selected.
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6.1.2 Main dates of the steps of the approval at
TJU

In June 2018 the BBChina program and curriculum framework was introduced
to the Head of Department of Environmental Engineering, and the Deputy Dean
of College of Environmental Science and Engineering, who is responsible for
education. In September 2018, the BBChina program and curriculum framework
was introduced to the Head of Department of Thermal Engineering, and the
Deputy Dean of School of Mechanical Engineering. Positive supports were

obtained.

From November to December 2018 application was presented for adding to-be-
established BBChina courses (such as Integrated Solid Waste Management,
Biomass Energy: Technology and Application, Bioreactor Engineering, Bioenergy
Process Engineering, Renewable Energy Technologies, Life Cycle Assessment
etc.) into TJU Course System, besides those already established ones such as
Wastewater Treatment Theory and Technology, Thermal Waste management

and WtE technologies, Combustion.

On December 18, 2018, the applications for adding to-be-established BBChina
courses were all approved by the Graduate School of TJU. Therefore, on
December 20, 2018 the 2019 education program for Academic master degree in
Environmental Science and Engineering, 2019 education program for
Professional master degree in Environmental Engineering, as well as the 2019
education program for master degree in Thermal Engineering were revised
(including curriculum), in which BBChina program was added as one Research
Orientation, and BBChina courses were added. They were submitted to the

college and then to the Graduate School of TJU for online approval.
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In June 2019 the education program for Academic master degree in
Environmental Science and Engineering, the education program for Professional
master degree in Environmental Engineering, as well as the education program
for master degree in Thermal Engineering were approved by the college (Deputy
Dean who is responsible for education) and the Graduate School of TJU. The
program/curriculum is then available for master students to select BBChina

courses.

6.1.3 The “position” of the BBChina Master
Program within the Educational Offer at TJU

At TJU, College of Environmental Science and Engineering (Graduate School), the
BBChina Master is a Master Program (namely Master Program on Bio-Based
Circular Economy) under the Study Plan for Master Degree in “Environmental
Engineering”. At TJU, School of Mechanical Engineering (Graduate School), the
BBChina Master is a Master Program (namely Master Program on Bio-Based
Circular Economy) under the Study Plan for Master Degree in “Thermal

Engineering”.

6.1.4 List of the available official documents
related to the Master at TJU

The documents are included in the Annex | and are available for download on
the educational management information system for both master student and
staffs (http://yjsxt.tongji.edu.cn) that is available only for TJU students and staffs

(restricted access with credentials).

e 2019 Education program for Professional master degree in Environmental
Engineering;
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e 2019 Curriculum for Professional master degree in Environmental
Engineering;

e 2019 Education program for Academic master degree in Environmental
Science and Engineering;

e 2019 Curriculum for Academic master degree in Environmental Science
and Engineering;

e 2019 Education program for master degree in Thermal Engineering;

e 2019 Curriculum for master degree in Thermal Engineering (in Chinese);

e Syllabus.

6.2 Master Program Approval Procedure at
ECUST

The approval procedure at ECUST can be summarised as in the following.

6.2.1 Steps followed by ECUST for the approval of
the Program

The preliminary phase usually consists of presenting the new program to the
decision makers for the education issues at School (i.e. the Dean) and
Department level in order to get a green light for the following steps. Then, the
proposer must prepare the documents to be submitted (Syllabus of the Program

and of courses involved) to the Graduate School for an approval.

After the approval, the education program is later approved by the Graduate
School and then the program becomes available for master students to be

selected for their study plans.

6.2.2 Main dates of the steps of the approval at
ECUST

In June 2018 the green light to continue the procedure was obtained from the

Dean of Mechanical and Power Engineering and the Deputy Dean of graduate

Erasmus+ Programme constitute an endorsement of the contents, which reflects the views only of the
of the European Union authors, and the Commission cannot be held responsible for any use that may be

n Co-funded by the The European Commission support for the production of this document does not
made of the information contained therein.

47



48

school who is responsible for education, after presenting and explaining to them

the BBChina program and curriculum framework.

Between November and December 2018, the proposer applied for adding to-be-
established BBChina courses (such as Wastewater Treatment: Theory and
Technology, Integrated Solid Waste Management, Bioeconomy, Energy Market
and Green Market, Renewable Energy Technologies, Plant development biology,
etc.) into ECUST Course System, besides those already established ones such as

Bioreactor Engineering and Bioenergy Process Engineering.

The final approval of the education program for Academic master degree in
Mechanical and Power Engineering was obtained in July 2019 from the Graduate
School of ECUST. Since then, the new BBChina program is available for master

students to select BBChina courses.

6.2.3 The “position” of the BBChina Master
Program within the Educational Offer at ECUST

At ECUST, School of Mechanical and Power Engineering, the BBChina Master is
a Master Program (namely Master Program on Bio-Based Circular Economy)

under the Study Plan for Master Degree in “Mechanical and Power Engineering”.

6.2.4 List of the available official documents
related to the Master at ECUST

The documents are included in the Annex II.

6.3 Master Program Approval Procedure at
SCU

The approval procedure at SCU can be summarised as in the following.
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6.3.1 Steps followed by SCU for the approval of
the Program

According to the related regulations in the university, the colleges could fine-
tune the study plans before June of each year based on the needs. In generally,
college will discuss the application and make decision. The results will be
reported to the university and recorded in the related system. In the meantime,
the related courses will be added into the system and the student can select

them into their training program.

6.3.2 Main dates of the steps of the approval at
SCU

In order to ensure the smooth implementation of the project, SCU handed the
application reports to the colleges at the end of December 2018 and the colleges
approved them during January of 2019. The Colleges signed and stamped on the

training program.

In June 2019, SCU handed application of course adding and course related
materials to the college, and the Colleges put these information into the

University system.

At this step, for the internal procedures of SCU, it was not possible to add new
courses compared with the Syllabus presented in December. For this reason the
newly added courses “Combustion” and “Thermal Waste management and WtE
technologies” both proposed by TJU at PMU 2 hosted by MDH and there
approved, were not included into the 2019/2020 Program. Then, for the
Academic Year 2019/20 (first year of the BBChina implementation) at SCU the
offer did not include the two BBChina courses above and offered the students
the possibility to include in their individual training program also the already

existing courses “Biological resources and Natural Products Chemistry” and
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“Meta-Omics”, which are in any case already available in the Educational Offer
of the Colleges involved at SCU and were considered for the first version of the
developed Syllabus. It is then planned to apply for the inclusion of the missing
courses starting from the Academic Year 2020/2021 so to stay in line with the

other involved Universities.

Moreover, since the educational offer at SCU already includes a course
“Combustion” (that is not the course developed at TJU for BBChina; the SCU
internal code is M0817Z7401) it has been decided to include this course into the
educational offer for BBChina for the Academic Year 2019/20 in order to make

the offer more homogeneous as possible with the other Chinese HEls involved.

The updated syllabus was then submitted for approval in November 2019 and
the new courses submitted for inclusion in June 2020. After examining the
request, the SCU offices replied that the syllabus of these new courses is quite
similar with the already running courses “Combustion Explosion Theory”
(Ref.Code M08172201) and “Treatment and management of solid waste”
(Ref.Code M08300205). Therefore, the Offices did not consider necessary to set
the proposed new courses and then included in the offer the already running

courses instead of the new ones.

6.3.3 The “position” of the BBChina Master
Program within the Educational Offer at SCU

Since the BBChina Master Program is a new project to SCU, the University need
to inspect and evaluate its effect. Therefore, this program is still belonging to a

branch of the secondary subjects.
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6.3.4 List of the available official documents
related to the Master at SCU

The following documents are presented in Annex IlI:

e the signed and stamped Syllabus; please be aware that, as above
specified, the version of the syllabus approved and stamped considers the
list of courses before the changes decided during PMU 2. Thus, the
courses “Biological resources and Natural Products Chemistry” and
“Meta-Omics” are present in the syllabus while the courses “Combustion”
and “Thermal Waste management and WtE technologies” are not there
included.

e theserial number of course and the print of the web page of the university
course selection system;

e anexample of approved individual training program, one student for each
of the involved colleges.

6.4Timetable Summary of Approval
Procedures and Syllabus Development

The following table summarises and compares the timetable of the main

milestones reached all along the path to get to the Master implementation.

Date Step

June 2018 First draft of the Syllabus available after 1°* PAU Meeting.
BBChina draft program and curriculum receive positive support from TJU and
ECUST staff responsible for education.

August 2018 First version of Master Program Syllabus submitted to IAB for comments and
feedback

September 2018 | Feedback from IAB received.

October 2018 PAU Meeting 2; definition of the final syllabus.

November 2018 Apply for adding to-be-established BBChina courses at TIU and ECUST

December 2018 SCU hands the application reports to the colleges.

BBChina courses approved by the Graduate School of TJU; then, BBChina
program and its Courses added as one Research Orientation and further
submitted for online approval.

ECUST approval at School Level.

January 2019 SCU approval at College Level.
At PMU 2 the inclusion of new courses is proposed by TJU and approved as
well as changes in the Courses list.

February 2019 Last Syllabus version available with new Courses

June 2019 Application of courses at SCU with inclusion in the University system.
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The program curriculum is available at TIU for master students to select
BBChina courses.

July 2019 The program curriculum is available at ECUST for master students to select
BBChina courses.

September 2019 BBChina Master Program lessons start at TJU, ECUST and SCU.

The steps followed to align the procedure at SCU for the Academic Year 2020/21

are listed in the following table.

Date Step

November 2019 SCU presents the updated Syllabus with additional courses

June 2020 Application of additional courses at SCU with inclusion in the University
system.

July 2020 Feedback from SCU offices: include in the BBChina Master Program two
already existing courses instead of the proposed ones.

The updated syllabus was submitted at SCU for approval in November 2019 and
the new courses submitted for inclusion in June 2020. After examining the
request, the SCU offices replied that the syllabus of these new courses is quite
similar with the already running courses “Combustion Explosion Theory”
(Ref.Code M08177201) and “Treatment and management of solid waste”
(Ref.Code M08300205). Therefore, the Offices did not consider necessary to set
the proposed new courses and then included in the offer the already running

courses instead of the new ones.

Therefore, for the Academic Year 2020/21, the educational offer for the BBChina
Master Program is homogeneous all across the three Chinese HEls, except for
SCU, where the course “Combustion Explosion Theory” is available instead of
the BBChina implemented course “Combustion”, and “Treatment and
management of solid waste” is available instead of the BBChina implemented

course “Thermal Waste management and WtE technologies”.
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7 BBChina and the Accreditation
Process at National Level

The BBChina program adds a new research orientation under the existent
second-level discipline (such as Environmental Engineering, Thermal
Engineering), so it does not need the accreditation by the national level (Ministry
of Education). For the sake of clarity, the “Second-level discipline” is what in
terms of the BBChina general Syllabus presented at the beginning of this
document a “Master Degree in” is, and the “research orientation” is the

“Program in”.

In China, the university independently sets the second-level disciplines and
awards the related degree (such as Environmental Engineering, Thermal

Engineering, etc.).

The functional departments of the Ministry of Education will compile those
disciplines that have been set by a certain number of degree-granting units and
widely recognized by the society, and have trained large-scale students, into the
Disciplines Catalogue. The second-level disciplines catalogue is updated every
five years and the first-level disciplines catalogue is updated every ten years. To
set up a new second-level discipline, it requires a relatively independent
professional knowledge system, and the university should have a team of
teachers with a reasonable knowledge structure, age structure and professional
technical position structure, which can provide a series of courses, research

projects, required for the training of graduate students.

Therefore, it usually takes long time to set up a new second-level discipline, and

get accreditation by the Ministry of Education via the Catalogue.
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In particular, regarding the involved Chinese Universities:

e at TJU the last new version of the catalogue was published, after the
approval process, in January 2019; the next update is foreseen in 2024;

e at ECUST the last catalogue update was in 2014; the next one was
expected in 2020 but it has been delayed to 2021, due to the COVID-19
Pandemic;

e at SCU the last update of the second-level discipline catalogue was
published in 2018, and the next update is thus foreseen in 2023.

/.1 Rules and legislation for accreditation in
China

According to the “Subject catalogue setting and management method for
degree awarding and personnel trainings” issued by State Council Academic
Degrees Committee and Ministry of Education of the People’s Republic of China
on Feb.25, 2009, the subject catalogue is divided into subjects (such as
Engineering, Science, Philosophy etc.), first-level disciplines (for example,
Environmental Science and Engineering) and second-level disciplines (for
example, Environmental Science, Environmental Engineering, etc.). The
adjustment of the first-level disciplines is carried out every 10 years. The

procedure is as follows.

1. A certain number of degree-granting units or relevant state departments
shall propose an adjustment motion and submit an argumentation report in
accordance with the provisions of Article 7 of this Method;

2. The relevant disciplinary review committee of the Academic Degrees
Committee of the State Council reviews the adjustment motion and the
argumentation report and gives comments;

3. The Office of the Academic Degrees Committee of the State Council
proposes an adjustment plan based on the argumentation report and the
expert review opinions;
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4. The Office of the Academic Degrees Committee of the State Council will again
seek the degree-granting units and experts' opinions;

5. After being approved by the Academic Degrees Committee of the State
Council and approved by the Ministry of Education, it will be compiled into a
catalogue of first-level disciplines.

The second-level disciplines for granting master's degree shall, in principle, be

set and adjusted independently by the degree-granting unit (such as Tongji
University) in accordance with the subject catalogue issued by the Academic
Degrees Committee of the State Council and the Ministry of Education. The
second-level disciplines catalogue is compiled every five years. On the basis of
statistical analysis of the enrolment, degree awarding and employment of
graduates of the existing second-level disciplines, the relevant functional
departments of the Ministry of Education will compile those disciplines that
have been set by a certain number of degree-granting units and widely
recognized by the society, and have trained large-scale students, into second-
level disciplines catalogue. To establish new second-level discipline that is not
included in the catalogue, the degree-granting units shall propose the setup plan
for the second-level discipline, and conduct necessary and feasibility
argumentation. Under the same first-level disciplines, no more than 2 second-
level disciplines can be added by the degree-granting units. The requirements to
set up a new second-level discipline are as follows.

1. It has a similar theoretical basis to other second-level disciplines under the
first-level discipline, or different aspects of the subject of the first-level
discipline.

2. The second-level disciplines must have a relatively independent
professional knowledge system, and some clear research directions have
been formed.

3. The society must have a certain amount of talent demand for the second-
level discipline.
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4. The degree-granting unit shall have the discipline foundation and talent
training conditions necessary for setting up the second-level discipline, and
have a team of teachers with a reasonable knowledge structure, age
structure and professional technical position structure, which can provide
a series of courses required for the training of graduate students.
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ANNEX| - Approval Process at [1JU

BBChina

Master Program
on Bio-Based Circular Economy

Master Program Approval Procedure at Tongji University (TJU)

1) June 2018: Introduce BBChina program and curriculum framework to the Head of Department
of Environmental Engineering, and the Deputy Dean of College of Environmental Science and
Engineering, who is responsible for education. Positive supports were obtained.

2) November to December 2018: Apply for adding to-be-established BBChina courses (such as
Integrated Solid Waste Management, Biomass Energy: Technology and Application, Bioreactor
Engineering, Bioenergy Process Engineering, Renewable Energy Technologies, Life Cycle
Assessment etc.) into TJU Course System, besides those already established ones such as
Wastewater Treatment Theory and Technology, Thermal Waste management and WHtE
technologies, Combustion.
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Master Program
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3) December 18, 2018: The applications for adding to-be-established BBChina courses were all
approved by the Graduate School of TJU.
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4) December 20, 2018: The 2019 education program for Academic master degree in Environmental
Science and Engineering, as well as the 2019 education program for Professional master degree
in Environmental Engineering were revised (including curriculum), in which BBChina program
was added as one Research Orientation, and BBChina courses were added. They were submitted
to the college and then to the Graduate School of TJU for online approval.
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5) June, 2019: The education program for Academic master degree in Environmental Science and
Engineering, as well as the education program for Professional master degree in Environmental
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Engineering were approved by the college (Deputy Dean who is responsible for education) and
the Graduate School of TJU. The program/curriculum is then available for master students to
select BBChina courses. The following webpages shows the courses that can be seen and
selected in the student study plan system.
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Evidence of the Implementation
o 2019 Education program for Professional master degree in Environmental Engineering
o 2019 Curriculum for Professional master degree in Environmental Engineering
o 2019 Education program for Academic master degree in Environmental Science and
Engineering
o 2019 Curriculum for Academic master degree in Environmental Science and Engineering
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The above 4 files can be downloaded from the educational management information system for
both master student and staffs (http://yisxt.tongji.edu.cn, available only for TJU students and
staffs).
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College of Environmental Science and Engineering 2019 Grade——Basic Information

I.Brief Introduction

The College of Environmental Science and Engineering of Tongji University is supported by teaching a
nd research platforms consisted of the State Key Laboratory of Pollution Control and Resource Reuse(
founded in 1989), the National Engineering Research Center of Urban Pollution Control (established i
n 1995), the UNEP-Tongji Institute of Environment for Sustainable Development (established in 2002)
etc. As one of the top—ranked majors in Tongji University, Environmental Science and Engineering has
recently been listed as the A+ discipline in the whole nation and has received both National and St
ate support for continues development.
The College is one of the earliest to be qualified to award Master and Doctoral Degree in Environmen
tal Science and Environmental Engineering in 1981 and 1984, respectively. It is also the first to es
tablish post—-doctoral research station in 1985. In 2000, the college was granted the right to award
Doctoral Degree of Environmental Science and Engineering. Currently, there are 114 faculty members i
n the college, including 4 Academicians, 63 full professors and 36 associate professors.

As an interdisciplinary field in science and engineering, Environmental Science and Engineering aims
to solve environmental pollutions, ecological damages in China, and to satisfy the demands of socia
1 and economic sustainable development. It mainly focuses on understanding the fate and transport of
pollutants in the environment; investigating the adverse effects and the mechanisms of toxicity by
pollutants to the environment and human health; technology and theory of pollution treatment and con
trol; the harmonious coexistence of human and nature; environmental management and planning; environ
mental impact assessment; and environmental economics, etc. Environmental Science and Engineering ha
s domestic and international academic influences for its productive researches. From 2006 to 2012, t
he College has completed several national, provincial and ministerial projects. Moreover, it publish
ed more than 10 monographs and textbooks and was awarded 10 awards by the State, Shanghai government

, Science and Technology Ministry and Education Ministry.

The College of Environmental Science and Engineering aims to establish a base for the cultivation of
worldwide famous environmental science and engineering specialists and researches. By carrying out
projects in National Natural Science Foundation, State 12th Five—year Technology Support Plan, 863 H
igh-Tech Plan and international collaboration, the College provides advanced theories and techniques
to urban environmental protections and socio—economy sustainable development, especially in the fie
lds of advanced detection techniques for contaminants, ecological remediation for polluted environme
nt, research and development on water treatment chemicals, water quality safety and ecological chang
es in the Yangtze River Basin, ecological toxicity and ecological risk, modern molecular biotechnolo

gy, and Environmental Management and Sustainable Development.

The College of Environmental Science and Engineering enhanced its teaching quality, modified its lab
oratory and 985-platform construction, reformed its curriculum and imported advanced teaching method
s, all in all to train the senior talents, who owns solid foundation in the basic theory of environm
ent protection, understand the regional and global environment issues in—depth and able to solve the
se problems using technology and management

After completing all required courses, students are awarded master’ s degree of Environmental Scienc
e and Engineering

IT.Objectives
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The program aims at training builders and successors of socialism with Chinese characteristics for a
new era who

1. Pursue the correct political orientation, have a sense of patriotism, and uphold the leadership o
f the Communist Party of China; learn Marxism, Mao Zedong Thought, Deng Xiaoping Theory, Thought of
Three Represents, Scientific Outlook on Development and Xi Jinping Thought on Socialism with Chinese
Characteristics for a New Era; serve the people and the country; abide by the laws with self-discip
line and moral character:

2. Seek the truth from facts, and dare to explore and innovate with a global perspective;
3.Full-time masters with professional degree of environmental engineering are required to have solid
knowledge foundation, comprehensive quality, practical ability, and a certain ability to innovate.
They are trained to be the talents who are needed by social service applications, or master complex
high—-level engineering technology and engineering management. Specific requirements are as followed:
4. Master the basic theory, advanced technology methods and means in environmental engineering field,
have the ability of engineering design and operation, analysis and integration, research and develo
pment, management and decision—making independently in some direction of the field.

5.Master a foreign language.
6. To be physically and mentally healthy.

ITI. Research Orientations

.Urban pollution control and storm water management
.Regional Aquatic Environment Management

.Water Pollution Control Theory and Technology
.Solid Waste Treatment and Resource Recovery

.Air Pollution Control and Source Reduction

.Energy and Materials

.Contaminated site remediation

.Water supply theory and technology

O© 00 3 O O v» W DN —

.Water Treatment Theory and Technology and pipe network optimization

10. Water supply and drainage in buildings, theory and technology

11. Environmental pollution chemistry and ecology

12. Environmental planning and management

13.Bio—Based Circular Economy: From Fields to Bioenergy, Biofuel and Bioproducts in China (BBChina)

IV. Program Duration
The standard duration is 2.5 years with an option of extending it to four years maximum.

V. Credit

1. Students should complete at least 34 credits, with no fewer than 7 credits for common degree cour
ses, no fewer than 9 for professional degree courses, no fewer than 8 for non—-degree courses, and 10
for compulsory courses. All credits are earned by passing the examinations organized by the program
after which dissertations can be written.

2. In non—degree courses, two credits must be completed for one cross—disciplinary or cross—faculty
course.

3. One undergraduate professional fundamental course can be selected as a non—credit supplementary c

ourse.

VI. Thesis—writing
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Academic master’ s degree thesis is an important part of postgraduate training, and a major means to
cultivate postgraduates’ innovative ability. The general procedures for the work of academic dissert
ations are literature reading and research, topic selection of papers, scientific research, writing
papers and thesis defense.
These include topic selection, Interim evaluation, Anonymous review and dissertation defense
1. Topic selection
The topic for research should be finalized within 1 to 1 and half years since entrance. During this
time, besides taking required courses, the candidate should perform literature review, understand th
e latest research trend under the supervision of their advisors. The research topics and content sho
uld also follow the requirements of Training Instructions of Tongji University Full-time Professiona
1 Degree Education (TJU Graduate [2016] NO. 74)
The topic selection process also requires an oral presentation followed by assessment of a research
committee based on the sub—disciplines, consisted of 3-5 faculty members of the College. The candida
tes will be awarded 1 credit after passing the topic selection step. The candidates get two opportun
ities to pass the topic selection presentation. If failed, the candidates will be disqualified from
the program.
2. Interim evaluation
The interim valuation will take place at the 3rd semester of the program.
Requirements: finish all required courses and passed the topic selection presentation. Mid—term eval
uvation will be performed by a Research Committee, consisted of not less than 5 faculty members. The
candidates also get two opportunities to pass the mid-term evaluation, otherwise will be disqualifie
d from the program.
3. Anonymous review
The thesis will be subjected for anonymous review according to Training Instructions of Tongji Unive
rsity Full-time Professional Degree Education(TJU Graduate [2016] NO. 74) . Degree thesis concernin
g academic secret will be administrated in accordance with the Interim Provisions of Application for
Master Degree with thesis Concerning Academic Secret of Tongji University.
4. Dissertation defense
After thesis writing and blind review, the candidates can apply for thesis defense. Research Committ
ee consisted of not less than 5 faculty members will granted pass or fail based on the overall quali
ty of the thesis and research work performed by the candidates. Thesis work should be completed acco
rding to the Training Instructions of Tongji University Full-time Professional Degree Education (TJU
Graduate [2016] NO. 74) .

VII. Remark

1. Courses are offered in Year 1-1.5. The Professional Ethics Course included in the compulsory cour
ses must be completed before the interim evaluation.

2. The interval between thesis topic selection and interim evaluation should be at least two months,
and that between interim evaluation and dissertation defense, at least six months.

3. The Professional Ethics Course is a regular high—level academic lecture series organized by the g
raduate school, faculties and departments. Students are required to attend no fewer than 16 lectures
before interim evaluation and upload their reflection into the postgraduate management information

system.

4. Professional practice is usually done at the end of the course study spanning 0.5-1 academic year
, and should be consistent with the dissertation topic

5. Please refer to the Training Instructions of Tongji University Full-time Professional Degree Educ
ation if the program training and dissertation defense are completed earlier than planned
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College of Environmental Science and Engineering 2019 Grade——curriculum of training programme

Course Course ) compulsory/
Course Name Department Credits | Hours Season . Checkbox
Type Number elective
.. spring a
Coll fC 1E
2020578 | Engineering Ethics oltese of MVt 2 36  |nd autum | compulsory
ngineering
n
. . . spring a
First F L School of F
9090044 irst Foreign Language ( chool of Foreign 3 780 nd autun | compulsory
French) Languages
n
. . spring a
English for Post duat | School of F
9090267 nglish for Postgradua chool of Foreign 3 79 nd autun | compulsory
es Languages
n
. . spring a
G s F L School of F
9090268 erman as Foreign Langu chool of Foreign 3 79 nd autun | compulsory
age Languages
n
. . . spring a
First F L School of F
9090270 irst Foreign Language ( chool of Foreign 3 79 nd autun | compulsory
Japanese) Languages
n
First Foreign Language( | School of Foreign Spring a
2090272 . 3 72 nd autum compulsory
Russian) Languages
n
First Foreign Language School of Foreign Spring a
2090273 3 72 nd autum compulsory
(French) Languages
n
Common Courses . . . spring a
Lit t Read d School of F
9090305 itera u?e eading an chool of Foreign L5 36 nd autun | elective
Translation Languages
n
. . L. . spring a
Acad English Writ School of F
9090306 cademic English Writin chool of Foreign L5 36 nd autun | elective
g 11 Languages
n
Seminar on Chinese Cult | School of Foreign SPTIng & )
2090307 . 1.5 36 nd autum| elective
ure in the New Era II Languages
n
9090308 Listening, Speaking and | School of Foreign 15 36 Szrlgfua ) )
. n m
Critical Thinking II | Languages a elective
n
Research on the Theory i
. . . spring a
and Practice of Sociali
22 hool of M i 2
60005 <m with Chinese Charact School of Marxism 36 nd autum | compulsory
n
eristics
. spring a
Int t 1 Sch
9300001 | Chinese Language rll ernationat Seno 3 72 |nd autum | elective
o
n
. spring a
Int t 1 Sch
2900006 | A General View of China rll ernationat Seno 3 54 |nd autun| elective
0
n
College of Environ
Envi tal Fluid M
2050001 hnﬁronme“ at Fa e pental Science and 3 54 | autumn | elective
anics
Engineering
New Technol f W
SW TC nodogy © ;te College of Environ
r Su n W T
2050006 | . -PPY Aand SEWABE HTEontal Science and 3 54 | spring | elective
inage for High-rise Bui R K
. Engineering
ldings
Core Courses
College of Environ
2050007 Methods of optimization | mental Science and 2 36 autumn elective
Engineering
College of Environ
Mi bial Physiol P
2050012 | . crovral FRYSIOOBY BE | otal Science and 3 54 | spring | elective

inciple

Engineering
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Core Courses

Water Pollution Control

College of Environ

2050065 . . mental Science and 54 spring elective
Engineering . .
Engineering
Environmental Microbiol | College of Environ
2050066 | ogy (Sino-French Cooper | mental Science and 36 autumn elective
ation) Engineering
Technology and Engineer | College of Environ
2050068 ing of Waste Water Trea | mental Science and 54 autumn elective
tment Engineering
Frontier in Environment | College of Environ spring a
2050134 | al Science and Engineer | mental Science and 36 nd autum| elective
ing Engineering n
Environmental System an | College of Environ spring a
2050136 d Sustainable Developme | mental Science and 36 nd autum| elective
nt Engineering n
Environmental Dimension | College of Environ
2050143 | s of Sustainable Develo | mental Science and 36 autumn elective
pment Engineering
Sustainable Development | College of Environ spring a
2050147 : Institutions and Poli | mental Science and 36 nd autum | elective
cies Engineering n
College of Environ
Atmospheric Sci d
2050149 m?Qp erie seience an mental Science and 36 spring elective
Climate Change . .
Engineering
College of Environ
Wast t T t t:Th
2050155 astewater freatmen mental Science and 54 spring elective
eory and Technology . .
Engineering
College of Environ
Solid Waste T t t
2050156 orrd faste Ireatment a mental Science and 54 spring elective
nd Resource Reuse . .
Engineering
College of Environ
Air Pollution Control E
2050157 | . Dol ution tontro mental Science and 54 | autumn | elective
ngineering . .
Engineering
Solid Waste Treatment a | College of Environ
2050158 | nd Resource Reuse (IFCI | mental Science and 54 autumn elective
M) Engineering
S falty F . L College of Environ
i reign Langu
2050159 | “PeCialty TOTCLISN LANSU | pontal Science and 36 | autumn | elective
age (IFCIM) . .
Engineering
Frontier of Environment | College of Environ
2050168 al Science and Technolo | mental Science and 36 spring elective
gy (IFCIM) Engineering
The Experiment of Instr | College of Environ spring a
2050174 | umental Analysis (Spect | mental Science and 36 nd autum| elective
rum Analysis) Engineering n
. College of Environ spring a
The E t of Ch
2050175 | ¢ CXPeriment oF LATOM | oital Science and 36 |nd autum| elective
atography Analysis . .
Engineering n
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The Experiment of Equip | College of Environ spring a
2050176 | ment Analysis (Biologic | mental Science and 36 nd autum| elective
al Analysis) Engineering n
College of Environ
Int ted Solid Wast
2050186 ntegrated solid Haste mental Science and 36 spring elective
Management . .
Engineering
College of Environ
2050188 Wastewater Treatment mental Science and 36 autumn elective
Engineering
Wat lv: Princiol College of Environ
T su : Princi
2050189 ater suppLy cipie mental Science and 36 spring elective
s and Technology . .
Engineering
College of Environ
Th d technol
2050197 eory and technology o mental Science and 36 spring elective
f water treatment . .
Engineering
College of Environ
2050199 | Ecological Economy mental Science and 36 spring elective
Engi .
Core Courses neneering
College of Environ
2050200 Ecosystem Management mental Science and 36 autumn elective
Engineering
. College of Environ spring a
Environmental Instrumen .
2050201 . mental Science and 36 nd autum | compulsory
tal Analysis . .
Engineering n
College of Environ
Ad d wat hemist
2050214 vanced water chemistr mental Science and 36 autumn elective
v Engineering
College of Environ
Fronti in Municipal E
2050215 r?n le? 1 Anetba mental Science and 36 autumn elective
ngineering . .
Engineering
College of Environ
Int ted Solid Wast
2050229 ntegrated solid Haste mental Science and 54 spring elective
Management . .
Engineering
spring a
School of Mathemat
2102002 | Numerical Analysis oenoo - of Tathena 54 |nd autum| elective
ical Sciences
n
College of Environ
Th f Water Suppl
2050002 eory ob fater subbLy mental Science and 54 spring elective
and Sewage Treatment . .
Engineering
Cost Analysis in Water College of Environ
2050005 | Supply and Sewage Engin | mental Science and 54 autumn elective
Flective Cour eering Engineering
ses Ad 4 drinki . College of Environ
vanced drinking water
2050009 g mental Science and 36 | spring | elective
treatment . .
Engineering
College of Environ
Colloid Chemist dC
2050011 | ~O11ore Mhemistry an mental Science and 36 | autumn | elective

oagulation Process

Engineering
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Elective Cour
ses

Environmental Assessmen

College of Environ

2050024 . mental Science and 54 spring elective
t & Planning . .
Engineering
College of Environ
Solid Waste T t t
2050052 otid Haste Ireatment a mental Science and 36 autumn elective
nd Resource Recovery . .
Engineering
Urban Hydrology and Mun | College of Environ
2050054 | icipal Waste Water Trea | mental Science and 44 spring elective
tment Engineering
Man ¢ and treatmen College of Environ
Management an eatme
2050055 g mental Science and 58 | spring | elective
t of water . .
Engineering
College of Environ
2050058 | Solid Remediation mental Science and 30 spring elective
Engineering
Resource Man ¢ and College of Environ
esource Management an
2050059 Vodels s a mental Science and 60 autumn elective
Engineering
Monitoring and analysis | College of Environ
2050060 of sources of pollutan | mental Science and 60 autumn elective
ts Engineering
College of Environ
Odor and Flue Gas Treat
2050061 meit an ue bas frea mental Science and 30 spring elective
Engineering
College of Environ
2050062 Environmental Economics | mental Science and 60 autumn elective
Engineering
Systemic Planning of Re | College of Environ
2050087 | gional Water Pollution mental Science and 36 autumn elective
Control Engineering
College of Environ
Sludge Treatment Engi
2050098 eringe eatment BB | ental Science and 36 | spring | elective
& Engineering
College of Environ spring a
Data M t and E
2050101 | oo tanagement and BXp\ o tal Science and 36 |nd autum| elective
erimental Design . .
Engineering n
College of Environ
2050135 | Molecular Ecotoxicology | mental Science and 36 autumn elective
Engineering
College of Environ
Modern Envi tal Bi
2050138 o?oe 1 Bnvironmentat bt mental Science and 36 spring elective
&y Engineering
College of Environ
2050141 Environmental Ethics mental Science and 36 autumn elective
Engineering
College of Environ
Envi tal Inf ti
2050150 fvironmentat tntormati mental Science and 36 spring elective

CS

Engineering
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Elective Cour
ses

Advanced Oxidation Proc

College of Environ

2050154 mental Science and 36 spring elective
ess
Engineering
College of Environ
Water Treatment Instrum .
2050161 mental Science and 36 autumn elective
ent and Control System . .
Engineering
Numerical simulation of | College of Environ
2050177 fluid flow and heat/ma | mental Science and 54 spring elective
ss transfer Engineering
Aquat] . tal College of Environ
uatic environmen
2050191 d é ©e onmentat ¢ mental Science and 36 spring elective
hemistry . .
Engineering
College of Environ
Envi tal Molecul
2050194 nY1ronTen ar Hotecular mental Science and 36 spring elective
Microbiology . .
Engineering
College of Environ
Envi tal Systems A
2050196 | I ronmemtat SYStems R\ ontal Science and 36 | autumn | elective
nalysis . .
Engineering
College of Environ
Ecological and Health R
2050202 | corostcal and fea mental Science and 36 | autumn | elective
isk Assessment . .
Engineering
Design and Optimization | College of Environ
2050203 of Biological Wastewat | mental Science and 54 spring elective
er Treatment Engineering
Principle and applicati | College of Environ
2050206 | on of modern biotechnol | mental Science and 36 autumn elective
ogy Engineering
College of Environ
Envi tal N Sci
2050207 fvironmen é a?o cre mental Science and 36 spring elective
nce and Engineering . .
Engineering
Principles and Applicat | College of Environ
2050209 ion of Aquatic Chemistr | mental Science and 36 autumn elective
y Engineering
Common Experiment Princ | College of Environ
2050210 iples and Step—-by-step mental Science and 36 autumn elective
Data Processing Engineering
Coll f Envi
Literature Search and S | o0 fviron .
2050211 . . . mental Science and 36 autumn elective
cientific Writing R K
Engineering
Wat 1 dit College of Environ
T nd its
2050213 | OO Ccotesy @ ® | mental Science and 36 | autumn | elective
pplication . .
Engineering
Membrane technology for | College of Environ
2050216 wastewater treatment a | mental Science and 36 autumn elective
nd resource Engineering
Biological stability of | College of Environ
2050217 drinking water distrib | mental Science and 36 spring elective

ution systems

Engineering
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Scientific reading and

College of Environ

2050218 . mental Science and 36 autumn elective
writing . .
Engineering
College of Environ
2050219 Water Disinfection mental Science and 36 spring elective
Engineering
" College of Environ
water resources managem
2050224 ate esourees nanage mental Science and 36 autumn elective
n
¢ Engineering
College of Environ
2050225 | Life Cycle Assessment mental Science and 54 autumn elective
Engineering
College of Environ
R ble E Tech
2050226 1en?wa ¢ hnersy fechno mental Science and 54 spring elective
ogies
& Engineering
Elective Cour Bi p Enei College of Environ
ioener rocess Engin
ses 2050227 . &Y s mental Science and 36 spring elective
eering . .
Engineering
College of Environ
Bi ss E : Technol
2050228 | lOMASS BRETEY: TECHNOL | ohtal Science and 54 | autumn | elective
ogy and Application . .
Engineering
College of Environ
2050230 Bioreactor Engineering mental Science and 36 autumn elective
Engineering
11 f Envi
9050231 Laboratory Environmenta Co tefeso. nv1r02 18 . ]
men ien n utumn
1 Health and Safety ental selence a ¢ compulsory
Engineering
Bi o Vark College of Environ
ioeconomy, Ener ar . .
2050232 v &Y mental Science and 54 spring elective
et and Green Market . .
Engineering
spring a
Intellectual t
2240001 .n eliectual property T Law School 36 nd autum| elective
ights
n
. R spring a
Full-t : lized f
2900007 | o0 ‘iMme spectatize 0 |nd autum | compulsory
ield practice
n
. spring a
Code of Acad Int
2900011 i: ¢ of Academic tntesr 0 |nd autum | compulsory
Y n
Tongji University Advan spring a
Compulsories 2900012 | ced Lectures for Grad 36 nd autum | compulsory
uate Students n
spring a
2900013 | Interim Assessment 0 nd autum | compulsory
n
spring a
2900016 | Thesis Proposal 0 nd autum | compulsory
n
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College of Environmental Science and Engineering 2019 Grade——Basic Information

I.Brief Introduction

The College of Environmental Science and Engineering of Tongji University is supported by teaching a
nd research platforms consisted of the State Key Laboratory of Pollution Control and Resource Reuse
(founded in 1989), the National Engineering Research Center of Urban Pollution Control (established
in 1995), the UNEP-Tongji Institute of Environment for Sustainable Development (established in 2002)
etc. As one of the top—ranked majors in Tongji University, Environmental Science and Engineering ha
s recently been listed as the A+ discipline in the whole nation and has received both National and S
tate support for continues development.
The College is one of the earliest to be qualified to award Master and Doctoral Degree in Environmen
tal Science and Environmental Engineering in 1981 and 1983, respectively. It is also the first to es
tablish post—-doctoral research station in 1985. In 2000, the college was granted the right to award
Doctoral Degree of Environmental Science and Engineering. Currently, there are 93 faculty members in
the college, including 4 Academicians, 51 full professors and 28 associate professors.

As an interdisciplinary field in science and engineering, Environmental Science and Engineering aims
to solve environmental pollutions, ecological damages in China, and to satisfy the demands of socia
1 and economic sustainable development. It mainly focuses on understanding the fate and transport of
pollutants in the environment; investigating the adverse effects and the mechanisms of toxicity by
pollutants to the environment and human health; technology and theory of pollution treatment and con
trol; the harmonious coexistence of human and nature; environmental management and planning; environ
mental impact assessment; and environmental economics, etc. Environmental Science and Engineering ha
s domestic and international academic influences for its productive researches. From 2006 to 2012, t
he College has completed several national, provincial and ministerial projects. Moreover, it publish
ed more than 10 monographs and textbooks and was awarded 10 awards by the State, Shanghai government

, Science and Technology Ministry and Education Ministry.

The College of Environmental Science and Engineering aims to establish a base for the cultivation of
worldwide famous environmental science and engineering specialists and researches. By carrying out
projects in National Natural Science Foundation, State 12th Five—year Technology Support Plan, 863 H
igh-Tech Plan and international collaboration, the College provides advanced theories and techniques
to urban environmental protections and socio—economy sustainable development, especially in the fie
lds of advanced detection techniques for contaminants, ecological remediation for polluted environme
nt, research and development on water treatment chemicals, water quality safety and ecological chang
es in the Yangtze River Basin, ecological toxicity and ecological risk, modern molecular biotechnolo

gy, and Environmental Management and Sustainable Development.

The College of Environmental Science and Engineering enhanced its teaching quality, modified its lab
oratory and 985-platform construction, reformed its curriculum and imported advanced teaching method
s, all in all to train the senior talents, who owns solid foundation in the basic theory of environm
ent protection, understand the regional and global environment issues in—depth and able to solve the
se problems using technology and management

After completing all required courses, students are awarded master’ s degree of Environmental Scienc
e and Engineering

IT.Objectives
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The program aims at training builders and successors of socialism with Chinese characteristics for a
new era who

1. Pursue the correct political orientation, have a sense of patriotism, and uphold the leadership o
f the Communist Party of China; learn Marxism, Mao Zedong Thought, Deng Xiaoping Theory, Thought of
Three Represents, Scientific Outlook on Development and Xi Jinping Thought on Socialism with Chinese
Characteristics for a New Era; serve the people and the country; abide by the laws with self-discip
line and moral character;

2. Seek the truth from facts, and dare to explore and innovate with a global perspective;

3.To develop the capacity to communicate and research in municipal engineering with English as well
as keep up to date in the domain.

4. To develop innovation and creativity; to achieve academic accomplishments in Environmental Science
and Engineering and to become expert in this area.

5.To have a good acquaintance with a foreign language and grasp the ability of writing research pape
rs and academic communication; to develop a rigorous attitude on research and a strong team spirit.
6. To develop the ability of research make novel progress on municipal engineering or expertise. To b
ecome one of the elites in the municipal industry.

7.To be physically and mentally healthy.

ITI. Research Orientations

.Environmental Chemistry and Biology
.Environmental Processes and Remediation
.Environmental Monitoring and Management
.Environmental Toxicology and Health
.Environmental Functional Materials
.Environmental Planning and Management
.Regional and Urban Water Management
.Wastewater treatment and Resource Reuse

© 00 N O O &~ W D

.Solid Waste Treatment and Resource Recovery

10. Air Pollution Control: Theory and Technology

11. Environment and Energy

12.Soil Pollution Control and Remediation

13.Bio-Based Circular Economy: From Fields to Bioenergy, Biofuel and Bioproducts in China (BBChina)

IV. Program Duration
The standard duration is 2.5 years with an option of extending it to 4 years maximum.

V. Credit

1. Students should complete at least 30 credits, with 6 credits for common degree courses, 12 for pr
ofessional degree courses, 8 for non—degree courses, and 4 for compulsory courses

2. In non—degree courses, 2 credits must be completed for one cross—disciplinary or cross—faculty co
urse.

VI. Thesis—writing
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Academic master’ s degree thesis is an important part of postgraduate training, and a major means to
cultivate postgraduates’ innovative ability. The general procedures for the work of academic dissert
ations are literature reading and research, topic selection of papers, scientific research, writing
papers and thesis defense.
These include topic selection, Interim evaluation, Anonymous review and dissertation defense
1. Topic selection
The topic for research should be finalized within 1 to 1 and half years since entrance. During this
time, besides taking required courses, the candidate should perform literature review, understand t
he latest research trend under the supervision of their advisors. The research topics and content sh
ould also follow the requirements of the Training Instructions of Tongji University Academic Degree
Education (TJU Graduate 2017).
The topic selection process also requires an oral presentation followed by assessment of a research
committee based on the sub—disciplines, consisted of 3-5 faculty members of the College. The candida
tes will be awarded 1 credit after passing the topic selection step. The candidates get two opportun
ities to pass the topic selection presentation. If failed, the candidates will be disqualified from
the program.
2. Interim evaluation
The interim evaluation will take place at the 3rd semester of the program.
Requirements: finish all required courses and passed the topic selection presentation. Interim evalu
ation will be performed by a Research Committee, consisted of not less than 5 faculty members. The c
andidates also get two opportunities to pass the mid-term evaluation, otherwise will be disqualified
from the program. Basic requirements for organizing and implementing the evaluation must be aligned
with the Training Instructions of Tongji University Academic Degree Education (TJU Graduate 2017).
3. Anonymous review
The thesis will be subjected for anonymous review according to the Training Instructions of Tongji
University Academic Degree Education (TJU Graduate 2017). Degree thesis concerning academic secret w
ill be administrated in accordance with the Interim Provisions of Application for Master Degree with
thesis Concerning Academic Secret of Tongji University.
4. Dissertation defense
After thesis writing and anonymous review, the candidates can apply for dissertation defense. Resea
rch Committee consisted of not less than 5 faculty members will granted pass or fail based on the ov
erall quality of the thesis and research work performed by the candidates. Thesis work should be com
pleted according to the Training Instructions of Tongji University Academic Degree Education (TJU Gr
aduate [2016] NO. 74).

VII. Remark

1. Courses are offered in Year 1. The Academic and Professional Ethics Course included in the compul
sory courses must be completed before the interim evaluation.

2. The interval between thesis topic selection and interim evaluation should be at least two months,
and that between interim evaluation and dissertation defense, at least six months.

3. Please refer to the Training Instructions of Tongji University Academic Degree Education if the p
rogram training and dissertation defense are completed earlier than planned.

4. The Academic and Professional Ethics Course is a regular high—level academic lecture series organ
ized by the graduate school, faculties and departments. Students are required to attend no fewer tha
n 16 lectures before interim evaluation and upload their reflection into the postgraduate management

information system.
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College of Environmental Science and Engineering 2019 Grade——curriculum of training programme

Course Course ) compulsory/
Course Name Department Credits | Hours Season . Checkbox
Type Number elective
. . . spring a
First F L School of F
9090044 irst Foreign Language ( chool of Foreign 3 780 nd autun | compulsory
French) Languages
n
. . spring a
English for Post duat | School of F
9090267 nglish for Postgradua chool of Foreign 3 79 nd autun | compulsory
es Languages
n
. . spring a
G s F L School of F
9090268 erman as Foreign Langu chool of Foreign 3 79 nd autun | compulsory
age Languages
n
. . . spring a
First F L School of F
9090270 irst Foreign Language ( chool of Foreign 3 79 nd autun | compulsory
Japanese) Languages
n
First Foreign Language( | School of Foreign Spring a
2090272 . 3 72 nd autum compulsory
Russian) Languages
n
First Foreign Language School of Foreign Spring a
2090273 3 72 nd autum compulsory
(French) Languages
n
. . . spring a
Lit t Read d School of F
9090305 itera u?e eading an chool of Foreign L5 36 nd autun | elective
Translation Languages
n
Common Courses . . . . spring a
Acad English Writ School of F
9090306 cademic English Writin chool of Foreign L5 36 nd autun | elective
g 11 Languages
n
Seminar on Chinese Cult | School of Foreign SPTIng & )
2090307 . 1.5 36 nd autum| elective
ure in the New Era II Languages
n
9090308 Listening, Speaking and | School of Foreign 15 36 Szrlgfua ) )
. nd autum
Critical Thinking II | Languages elective
n
Research on the Theory -
. . . spring a
and Practice of Sociali
22 hool of M i 2
60005 <m with Chinese Charact School of Marxism 36 nd autum | compulsory
n
eristics
. . spring a
Introduct to Dialect
2260006 | . TocuetTon FOMIALCC | g hool of Marxism | 18 |nd autum| compulsory
ics of Nature
n
. spring a
Int t 1 Sch
9300001 | Chinese Language rll ernationat Seno 3 72 |nd autun| elective
o
n
. spring a
Int t 1 Sch
2900006 | A General View of China rll ernationat Seno 3 54 |nd autun| elective
0
n
College of Environ
Envi tal Fluid M
2050001 hnﬁronme“ at Fa e pental Science and 3 54 | autumn | elective
anics
Engineering
Envi tal A College of Environ
nvironmen ssessmen
2050024 onmentas Assessmel | ental Science and 3 54 | spring | elective
t & Planning . .
Engineering
Core Courses
College of Environ
Water Pollution Control
2050065 a e? © 'u ron Lontro mental Science and 3 54 spring elective
Engineering . .
Engineering
Environmental Microbiol | College of Environ
2050066 | ogy (Sino-French Cooper | mental Science and 2 36 autumn elective

ation)

Engineering
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Core Courses

Progress in Environment

College of Environ

2050133 . mental Science and 36 autumn elective
al Chemistry . .
Engineering
Frontier in Environment | College of Environ spring a
2050134 | al Science and Engineer | mental Science and 36 nd autum | compulsory
ing Engineering n
College of Environ
2050135 | Molecular Ecotoxicology | mental Science and 36 autumn elective
Engineering
Environmental System an | College of Environ spring a
2050136 d Sustainable Developme | mental Science and 36 nd autum| elective
nt Engineering n
Environmental Dimension | College of Environ
2050143 | s of Sustainable Develo | mental Science and 36 autumn elective
pment Engineering
Sustainable Development | College of Environ spring a
2050147 : Institutions and Poli | mental Science and 36 nd autum | elective
cies Engineering n
College of Environ
Atmospheric Sci d
2050149 m?Qp erie seience an mental Science and 36 spring elective
Climate Change . .
Engineering
College of Environ
Wast t T t t:Th
2050155 astewater freatmen mental Science and 54 spring elective
eory and Technology . .
Engineering
College of Environ
Solid Waste T t t
2050156 orrd faste Ireatment a mental Science and 54 spring elective
nd Resource Reuse . .
Engineering
College of Environ
Air Pollution Control E
2050157 | . Dol ution tontro mental Science and 54 | autumn | elective
ngineering . .
Engineering
Solid Waste Treatment a | College of Environ
2050158 | nd Resource Reuse (IFCI | mental Science and 54 autumn elective
M) Engineering
S falty F . L College of Environ
i reign Langu
2050159 | “PeCialty TOTCLISN LANSU | pontal Science and 36 | autumn | elective
age (IFCIM) . .
Engineering
Frontier of Environment | College of Environ
2050168 al Science and Technolo | mental Science and 36 spring elective
gy (IFCIM) Engineering
College of Environ
Specialized Foreign L
2050169 pecta 1Z§ oreren Lan mental Science and 36 spring elective
guage (Chinese) . .
Engineering
The Experiment of Instr | College of Environ spring a
2050174 | umental Analysis (Spect | mental Science and 36 nd autum| elective
rum Analysis) Engineering n
. College of Environ spring a
The E t of Ch
2050175 | ¢ CXPeriment oF LATOM | oital Science and 36 |nd autum| elective
atography Analysis . .
Engineering n
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The Experiment of Equip | College of Environ spring a
2050176 | ment Analysis (Biologic | mental Science and 36 nd autum| elective
al Analysis) Engineering n
Numerical simulation of | College of Environ
2050177 fluid flow and heat/ma | mental Science and 54 spring elective
ss transfer Engineering
College of Environ
Int ted Solid Wast
2050186 ntegrated solid Haste mental Science and 36 spring elective
Management . .
Engineering
College of Environ
2050188 Wastewater Treatment mental Science and 36 autumn elective
Engineering
Wat lv: Princiol College of Environ
T su : Princi
2050189 ater supbly cibie mental Science and 36 spring elective
s and Technology . .
Engineering
C C College of Environ
ore Courses
2050199 | Ecological Economy mental Science and 36 spring elective
Engineering
College of Environ
2050200 Ecosystem Management mental Science and 36 autumn elective
Engineering
Envi tal Tnst College of Environ spring a
nvironmen nstrumen
2050201 onmerta " | mental Science and 36 |nd autum| elective
tal Analysis . .
Engineering n
College of Environ
Ecological and Health R
9050202 | corostcal and fea mental Science and 36 | autumn | elective
isk Assessment . .
Engineering
College of Environ
Int ted Solid Wast
2050229 ntegrated solid Haste mental Science and 54 spring elective
Management . .
Engineering
spring a
School of Mathemat
2102002 | Numerical Analysis oenoo - of Tathena 54 |nd autum| elective
ical Sciences
n
College of Environ
Chemical Engi ing P
2050010 . e@lca neneering tr mental Science and 36 spring elective
inciple . .
Engineering
College of Environ
Colloid Chemist dC
2050011 | ~O11ote Mhemistry an mental Science and 36 | autumn | elective
oagulation Process . .
Engineering
College of Environ
Elective C Microbial Physiol P
ective Lour 2050012 ,IC?O 1a ystotosy v mental Science and 54 spring elective
ses inciple . .
Engineering
Urban Hydrology and Mun | College of Environ
2050054 | icipal Waste Water Trea | mental Science and 44 spring elective
tment Engineering
" ¢ and treat College of Environ
Management and treatmen
2050055 g mental Science and 58 | spring | elective

t of water

Engineering
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Elective Cour
ses

College of Environ

2050058 | Solid Remediation mental Science and 30 spring elective
Engineering
Resource Man ¢ and College of Environ
esource Management an
2050059 Vodel s a mental Science and 60 autumn elective
odels
Engineering
Monitoring and analysis | College of Environ
2050060 of sources of pollutan | mental Science and 60 autumn elective
ts Engineering
College of Environ
0d d Flue Gas Treat
2050061 meii an ue bas frea mental Science and 30 spring elective
Engineering
College of Environ
2050062 Environmental Economics | mental Science and 60 autumn elective
Engineering
. College of Environ
Course Name:Environment . .
2050086 . mental Science and 36 spring elective
al Chemistry for Health . .
Engineering
Systemic Planning of Re | College of Environ
2050087 | gional Water Pollution mental Science and 36 autumn elective
Control Engineering
Kinetics Principle in E | College of Environ
2050096 | nvironmental Engineerin | mental Science and 36 autumn elective
g Engineering
College of Environ
Sludge Treatment Engi
2050098 eringe reatment B8N 1 ental Science and 36 | spring | elective
& Engineering
College of Environ spring a
Data M t and E
2050101 | oo tanagement and BXp\ o ital Science and 36 |nd autum| elective
erimental Design . .
Engineering n
College of Environ
Urban Air lity M
2050104 a Quality Manag mental Science and 36 spring elective
ement and Control . .
Engineering
College of Environ
Urban Water Pl i
2050107 | oo MAter PRANMNE Al o tal Science and 36 | autumn | elective
d Management . .
Engineering
Proar in Wastewater College of Environ
ogress astewate
2050121 & mental Science and 36 spring elective
Treatment Technology . .
Engineering
College of Environ
Global Climate Ch
2050137 | 004" LoimAte MAnEe &\ o tal Science and 36 | autumn | elective
nd Countermeasures . .
Engineering
College of Environ
Modern Envir tal Bi
2050138 o?oe 1 Bnvironmentat bt mental Science and 36 spring elective
&y Engineering
College of Environ
2050141 Environmental Ethics mental Science and 36 autumn elective

Engineering
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Elective Cour
ses

Environmental Informati

College of Environ

2050150 mental Science and 36 spring elective
cs
Engineering
College of Environ
Advanced Oxidation Proc . .
2050154 mental Science and 36 spring elective
ess
Engineering
College of Environ
Water Treatment Instrum .
2050161 mental Science and 36 autumn elective
ent and Control System . .
Engineering
College of Environ
Current Ecology and A
2050170 | (oo 8y PPl mental Science and 36 | autumn | elective
lication . .
Engineering
Aquati . tal College of Environ
uatic environmental c . .
2050191 d . mental Science and 36 spring elective
hemistry . .
Engineering
Coll f Envir
Environmental Molecular 07 ese O, viron .
2050194 . . mental Science and 36 spring elective
Microbiology . .
Engineering
College of Environ
Environmental Systems A
2050196 ) v mental Science and 36 | autumn | elective
nalysis . .
Engineering
Design and Optimization | College of Environ
2050203 of Biological Wastewat | mental Science and 54 spring elective
er Treatment Engineering
Principle and applicati | College of Environ
2050206 | on of modern biotechnol | mental Science and 36 autumn elective
ogy Engineering
Coll f Envir
Environmental Nano Scie 07 ese O, viron .
2050207 . . mental Science and 36 spring elective
nce and Engineering . .
Engineering
Principles and Applicat | College of Environ
2050209 [ ion of Aquatic Chemistr | mental Science and 36 autumn elective
v Engineering
Common Experiment Princ | College of Environ
2050210 iples and Step—-by-step mental Science and 36 autumn elective
Data Processing Engineering
. College of Environ
Literature Search and S & . .
2050211 . . . mental Science and 36 autumn elective
cientific Writing . .
Engineering
College of Environ
Water ecology and its a .
2050213 . . &y mental Science and 36 autumn elective
pplication . .
Engineering
Membrane technology for | College of Environ
2050216 wastewater treatment a | mental Science and 36 autumn elective
nd resource Engineering
" College of Environ
water resources managem .
2050224 & mental Science and 36 autumn elective

ent

Engineering
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College of Environ

2050225 Life Cycle Assessment mental Science and 54 autumn elective
Engineering
College of Environ
R ble E Tech
2050226 1en?wa ¢ hnergy fechno mental Science and 54 spring elective
ogies
& Engineering
Bi p Enei College of Environ
ioener rocess Engin
2050227 . &y & mental Science and 36 spring elective
eering . .
Engineering
College of Environ
Elective C Bi ss E : Technol
COLIVE LOUT o05090g | D1OMASS BNETEY: TECANOL | tal Science and 54 | autumn | elective
ses ogy and Application . .
Engineering
College of Environ
2050230 Bioreactor Engineering mental Science and 36 autumn elective
Engineering
Coll f Envi
9050231 Laboratory Environmenta © tefeso. nv1r03 18 . ]
men ien n utumn
1 Health and Safety ental selence a a4 compulsory
Engineering
Bi B Vark College of Environ
ioeconomy, Ener ar . .
2050232 v &Y mental Science and 54 spring elective
et and Green Market . .
Engineering
. spring a
Code of Acad Int
2900011 i: ¢ of Academic tntesr 0 |nd autum | compulsory
Y n
Tongji University Advan spring a
2900012 | ced Lectures for Grad 36 nd autum | compulsory
. uate Students n
Compulsories i
spring a
2900013 Interim Assessment 0] nd autum | compulsory
n
spring a
2900016 Thesis Proposal 0] nd autum | compulsory
n
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College of Environmental Science and Engineering2019grade--curriculum of training program

Course Type

Common Courses

Course
Number

2020578

2090044

2090267

2090268

2090270

2090272

2090273

2090305

2090307

2090308

2260005

2300001

2900006

2050001

2050006

Course Name

Engineering Ethics

First Foreign Language(French)

English for Postgraduates

German as Foreign Language

First Foreign Language(Japanese)

First Foreign Language(Russian)

First Foreign Language (French)

Literature Reading and Translation

Seminar on Chinese Culture in the New Era
I

Listening, Speaking and Critical Thinking II

Research on the Theory and Practice of
Socialism with Chinese Characteristics

Chinese Language

A General View of China

Environmental Fluid Mechanics

New Technology of Water Supply and
Sewage Drainage for High-rise Buildings

mel

Department

College of Civil Engineering
School of Foreign Languages
School of Foreign Languages
School of Foreign Languages
School of Foreign Languages
School of Foreign Languages
School of Foreign Languages

School of Foreign Languages

School of Foreign Languages
School of Foreign Languages
School of Marxism
International School

International School

College of Environmental
Science and Engineering

College of Environmental
Science and Engineering

Credits Hours

2

1.5

1.5

1.5

36

780

72

72

72

72

72

36

36

36

36

72

54

54

54

Season
spring and
autumn

spring and
autumn

spring and
autumn

spring and
autumn

spring and
autumn

spring and
autumn

spring and
autumn

spring and
autumn

spring and
autumn

spring and
autumn

spring and
autumn

spring and
autumn

spring and
autumn

autumn

spring

compulsory/elective

compulsory

compulsory

compulsory

compulsory

compulsory

compulsory

compulsory

elective

elective

elective

compulsory

elective

elective

elective

elective

remark

AL

EBEHEENNE

BRENSREZEME,
B [E2050001, 2102002,
2050012, 2050214ZF/35%—i7]

5 A2050006, 2050007,
2050197, 20500687 Z/5%—7]

Checkbox
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Core Courses

2050007

2050012

2050065

2050066

2050068

2050134

2050136

2050143

2050147

2050149

2050155

2050156

2050157

2050158

2050159

2050168

2050174

2050175

2050176

Methods of optimization

Microbial Physiology Principle

Water Pollution Control Engineering

Environmental Microbiology (Sino-French
Cooperation)

Technology and Engineering of Waste
Water Treatment

Frontier in Environmental Science and
Engineering

Environmental System and Sustainable
Development

Environmental Dimensions of Sustainable
Development

Sustainable Development: Institutions and
Policies

Atmospheric Science and Climate Change

Wastewater Treatment:Theory and
Technology

Solid Waste Treatment and Resource
Reuse

Air Pollution Control Engineering

Solid Waste Treatment and Resource Reuse
(IFCIM)

Specialty Foreign Language (IFCIM)
Frontier of Environmental Science and

Technology (IFCIM)

The Experiment of Instrumental Analysis
(Spectrum Analysis)

The Experiment of Chromatography
Analysis

The Experiment of Equipment Analysis

College of Environmental
Science and Engineering

College of Environmental
Science and Engineering

College of Environmental
Science and Engineering

College of Environmental
Science and Engineering

College of Environmental
Science and Engineering

College of Environmental
Science and Engineering

College of Environmental
Science and Engineering

College of Environmental
Science and Engineering

College of Environmental
Science and Engineering

College of Environmental
Science and Engineering

College of Environmental
Science and Engineering

College of Environmental
Science and Engineering

College of Environmental
Science and Engineering

College of Environmental
Science and Engineering

College of Environmental
Science and Engineering

College of Environmental
Science and Engineering

College of Environmental
Science and Engineering

College of Environmental
Science and Engineering

College of Environmental

36

54

54

36

54

36

36

36

36

36

54

54

54

54

36

36

36

36

36

autumn

spring

spring

autumn

autumn

spring and
autumn

spring and
autumn

autumn

spring and
autumn

spring

spring

spring

autumn

autumn

autumn

spring

spring and
autumn

spring and
autumn

spring and

elective

elective

elective

elective

elective

elective

elective

elective

elective

elective

elective

elective

elective

elective

elective

elective

elective

elective

elective

mB5 2050006, 2050007,
2050197, 20500687 Z/i%—(]

MBS E2050001, 2102002,
2050012, 2050214F/Di%—I]

PIEE %

PIEIEEE

mEBA 2050006, 2050007,
2050197, 2050068c0Z/b35—|7]

TR, FRRITSHSIE

HEFRIR, BEFLRURR
(IESDEi%)

IESDE %

MELTURR (IESDER) .
BFFHURIR.

IESDE %

PIEMEEE

PIEE %

PIEIE %

5%/ ERT{£2050201, 2050174,
2050175, 2050176=3%—

5%/ ERT{£2050201, 2050174,
2050175, 2050176=3%—

5%/[EA{£2050201, 2050174,
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2050186

2050188

2050189

2050197

2050199

2050200

2050201

2050214

2050215

2050229

2102002

2050002

2050005

2050009

2050011

2050024

2050052

2050054

(Biological Analysis)

Integrated Solid Waste Management

Wastewater Treatment

Water supply: Principles and Technology

Theory and technology of water treatment

Ecological Economy

Ecosystem Management

Environmental Instrumental Analysis

Advanced water chemistry

Frontier in Municipal Engineering

Integrated Solid Waste Management

Numerical Analysis

Theory of Water Supply and Sewage
Treatment

Cost Analysis in Water Supply and Sewage
Engineering

Advanced drinking water treatment

Colloid Chemistry and Coagulation Process

Environmental Assessment & Planning

Solid Waste Treatment and Resource
Recovery

Urban Hydrology and Municipal Waste
Water Treatment

Science and Engineering

College of Environmental
Science and Engineering

College of Environmental
Science and Engineering

College of Environmental
Science and Engineering

College of Environmental
Science and Engineering

College of Environmental
Science and Engineering

College of Environmental
Science and Engineering

College of Environmental
Science and Engineering

College of Environmental
Science and Engineering

College of Environmental
Science and Engineering

College of Environmental
Science and Engineering

School of Mathematical
Sciences

College of Environmental
Science and Engineering

College of Environmental
Science and Engineering

College of Environmental
Science and Engineering

College of Environmental
Science and Engineering

College of Environmental
Science and Engineering

College of Environmental
Science and Engineering

College of Environmental
Science and Engineering

36

36

36

36

36

36

36

36

36

54

54

54

54

36

36

54

36

44

autumn

spring

autumn

spring

spring

spring

autumn

spring and
autumn

autumn

autumn

spring

spring and
autumn

spring

autumn

spring

autumn

spring

autumn

spring

elective

elective

elective

elective

elective

elective

compulsory

elective

elective

elective

elective

elective

elective

elective

elective

elective

elective

elective

2050175, 2050176=ji%—.

IESDE%

IESD, BBChina &i%

IESDE%

5 A2050006, 2050007,
2050197, 2050068c0Z/b35—|7]

IESDE %

IESDE 5%

ME, RREER

B [E2050001, 2102002,
2050012, 2050214ZF /05—

B EAME

BBChinaZi%

MBS E2050001, 2102002,
2050012, 2050214ZF/>i%—i7]

PIEIE
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2050055

2050058

2050059

2050060

2050061

2050062

2050087

2050098

2050101

2050135

2050138

2050141

2050150

2050154

2050161

2050177

2050191

2050194

2050196

Management and treatment of water

Solid Remediation

Resource Management and Models

Monitoring and analysis of sources of
pollutants

Odor and Flue Gas Treatment

Environmental Economics

Systemic Planning of Regional Water
Pollution Control

Sludge Treatment Engineering

Data Management and Experimental
Design

Molecular Ecotoxicology

Modern Environmental Biology

Environmental Ethics

Environmental Informatics

Advanced Oxidation Process

Water Treatment Instrument and Control
System

Numerical simulation of fluid flow and
heat/mass transfer

Aquatic environmental chemistry

Environmental Molecular Microbiology

Environmental Systems Analysis

College of Environmental
Science and Engineering

College of Environmental
Science and Engineering

College of Environmental
Science and Engineering

College of Environmental
Science and Engineering

College of Environmental
Science and Engineering

College of Environmental
Science and Engineering

College of Environmental
Science and Engineering

College of Environmental
Science and Engineering

College of Environmental
Science and Engineering

College of Environmental
Science and Engineering

College of Environmental
Science and Engineering

College of Environmental
Science and Engineering

College of Environmental
Science and Engineering

College of Environmental
Science and Engineering

College of Environmental
Science and Engineering

College of Environmental
Science and Engineering

College of Environmental
Science and Engineering

College of Environmental
Science and Engineering

College of Environmental

58

30

60

60

30

60

36

36

36

36

36

36

36

36

36

54

36

36

36

spring

spring

autumn

autumn

spring

autumn

autumn

spring

spring and
autumn

autumn

spring

autumn

spring

spring

autumn

spring

spring

spring

autumn

elective

elective

elective

elective

elective

elective

elective

elective

elective

elective

elective

elective

elective

elective

elective

elective

elective

elective

elective

PIEIEEE

PIEE %

PIEIEEE

PIEIE T

PIEIEEE

PIEIE T

IESDE %

IESDE %

IESDE %

IESDE%

ERITR
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2050202

2050203

2050206

2050207

2050209

2050210

2050211

2050213

2050216

2050217

2050218

2050219

2050224

2050225

2050226

2050227

2050228

2050230

Ecological and Health Risk Assessment

Design and Optimization of Biological
Wastewater Treatment

Principle and application of modern
biotechnology

Environmental Nano Science and
Engineering

Principles and Application of Aquatic
Chemistry

Common Experiment Principles and Step-
by-step Data Processing

Literature Search and Scientific Writing

Water ecology and its application

Membrane technology for wastewater
treatment and resource

Biological stability of drinking water
distribution systems

Scientific reading and writing

Water Disinfection

water resources management

Life Cycle Assessment

Renewable Energy Technologies

Bioenergy Process Engineering

Biomass Energy: Technology and
Application

Bioreactor Engineering

Science and Engineering

College of Environmental
Science and Engineering

College of Environmental
Science and Engineering

College of Environmental
Science and Engineering

College of Environmental
Science and Engineering

College of Environmental
Science and Engineering

College of Environmental
Science and Engineering

College of Environmental
Science and Engineering

College of Environmental
Science and Engineering

College of Environmental
Science and Engineering

College of Environmental
Science and Engineering

College of Environmental
Science and Engineering

College of Environmental
Science and Engineering

College of Environmental
Science and Engineering

College of Environmental
Science and Engineering

College of Environmental
Science and Engineering

College of Environmental
Science and Engineering

College of Environmental
Science and Engineering

College of Environmental
Science and Engineering

36

54

36

36

36

36

36

36

36

36

36

36

36

54

54

36

54

36

autumn

spring

autumn

spring

autumn

autumn

autumn

autumn

autumn

spring

autumn

spring

autumn

autumn

spring

spring

autumn

autumn

elective

elective

elective

elective

elective

elective

elective

elective

elective

elective

elective

elective

elective

elective

elective

elective

elective

elective

IESDE 5%

IESDE %

B FUAME

IESDE 5k

BBChina&isk

BBChina&isk

BBChina&isk

BBChina&isk

BBChina&i%
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Compulsories

Laboratory Environmental Health and

College of Environmental

2050231 1 I VMg
05023 Safety Science and Engineering 8 autumn compulisory A
Bi E Mark Il f Envi |
2050232 ioeconomy, Energy Market and Green Cq ege 0 nV|ro.nme.nta 54 spring clective BBChinaLi
Market Science and Engineering
i d
2240001 Intellectual property rights Law School 36 Spring an elective
autumn
i d
2900007 Full-time specialized field practice 0 Spring an compulsory
autumn
. . spring and
2900011 Code of Acad Int 0 I
ode of Academic Integrity autumn compulsory
Tongji University Advanced Lectures for spring and N o
2900012 Graduate Students 36 autumn compulsory ELBIMOR.
2900013 Interim Assessment 0 spring and compulsory
autumn
2900016 Thesis Proposal 0 spring and compulsory
autumn
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College of Environmental Science and Engineering2019grade--curriculum of training program

Course Type

Common Courses

Course
Number

2090044

2090267

2090268

2090270

2090272

2090273

2090305

2090306

2090307

2090308

2260005

2260006

2300001

2900006

2050001

2050024

Course Name

First Foreign Language(French)

English for Postgraduates

German as Foreign Language

First Foreign Language(Japanese)

First Foreign Language(Russian)

First Foreign Language (French)

Literature Reading and Translation

Academic English Writing II

Seminar on Chinese Culture in the New Era II

Listening, Speaking and Critical Thinking II

Research on the Theory and Practice of
Socialism with Chinese Characteristics

Introduction to Dialectics of Nature

Chinese Language

A General View of China

Environmental Fluid Mechanics

Environmental Assessment & Planning

mel

Department

School of Foreign Languages
School of Foreign Languages
School of Foreign Languages
School of Foreign Languages
School of Foreign Languages
School of Foreign Languages
School of Foreign Languages
School of Foreign Languages
School of Foreign Languages
School of Foreign Languages
School of Marxism
School of Marxism
International School

International School

College of Environmental
Science and Engineering

College of Environmental
Science and Engineering

Credits Hours

1.5

1.5

1.5

1.5

780

72

72

72

72

72

36

36

36

36

36

18

72

54

54

54

Season
spring and
autumn

spring and
autumn

spring and
autumn

spring and
autumn

spring and
autumn

spring and
autumn

spring and
autumn

spring and
autumn

spring and
autumn

spring and
autumn

spring and
autumn

spring and
autumn

spring and
autumn

spring and
autumn

autumn

spring

compulsory/elective remark

IEIE Tk

compulsory

compulsory

compulsory

compulsory

compulsory

compulsory

elective

elective

elective

elective

compulsory

compulsory

elective BE4mE

BFEMEREFED

elective
E

elective

elective

Checkbox

| Xouuy


Leo
Font monospazio
Annex I


http://yjsxt.tongji.edu.cn/epstar/yjs/commonquery/rep_pyfaxx/Y WKCXX.jsp?PYFADM=162183&YXYWMC=College%200f%20Environmental%20Science%20and%20Engineering&NJ=2019grade...

Core Courses

2050065

2050066

2050133

2050134

2050135

2050136

2050143

2050147

2050149

2050155

2050156

2050157

2050158

2050159

2050168

2050169

2050174

2050175

2050176

Water Pollution Control Engineering

Environmental Microbiology (Sino-French
Cooperation)

Progress in Environmental Chemistry

Frontier in Environmental Science and
Engineering

Molecular Ecotoxicology

Environmental System and Sustainable
Development

Environmental Dimensions of Sustainable
Development

Sustainable Development: Institutions and
Policies

Atmospheric Science and Climate Change

Wastewater Treatment:Theory and Technology

Solid Waste Treatment and Resource Reuse

Air Pollution Control Engineering

Solid Waste Treatment and Resource Reuse
(IFCIM)

Specialty Foreign Language (IFCIM)

Frontier of Environmental Science and
Technology (IFCIM)

Specialized Foreign Language (Chinese)

The Experiment of Instrumental Analysis
(Spectrum Analysis)

The Experiment of Chromatography Analysis

The Experiment of Equipment Analysis

College of Environmental
Science and Engineering

College of Environmental
Science and Engineering

College of Environmental
Science and Engineering

College of Environmental
Science and Engineering

College of Environmental
Science and Engineering

College of Environmental
Science and Engineering

College of Environmental
Science and Engineering

College of Environmental
Science and Engineering

College of Environmental
Science and Engineering

College of Environmental
Science and Engineering

College of Environmental
Science and Engineering

College of Environmental
Science and Engineering

College of Environmental
Science and Engineering

College of Environmental
Science and Engineering

College of Environmental
Science and Engineering

College of Environmental
Science and Engineering

College of Environmental
Science and Engineering

College of Environmental
Science and Engineering

College of Environmental

54

36

36

36

36

36

36

36

36

54

54

54

54

36

36

36

36

36

36

spring

autumn

autumn

spring and
autumn

autumn

spring and
autumn

autumn

spring and
autumn

spring

spring

spring

autumn

autumn

autumn

spring

spring

spring and
autumn

spring and
autumn

spring and

elective

elective

elective

compulsory

elective

elective

elective

elective

elective

elective

elective

elective

elective

elective

elective

elective

elective

elective

elective

W40

EFURIR. EFEHRX
RR (IESDEIE)

IESDE 5

HELRURIR (IESDE
&) . BFEPIRIR.

IESDE 5k

BF4wme
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2050177

2050186

2050188

2050189

2050199

2050200

2050201

2050202

2050229

2102002

2050010

2050011

2050012

2050054

2050055

2050058

2050059

(Biological Analysis)

Numerical simulation of fluid flow and
heat/mass transfer

Integrated Solid Waste Management

Wastewater Treatment

Water supply: Principles and Technology

Ecological Economy

Ecosystem Management

Environmental Instrumental Analysis

Ecological and Health Risk Assessment

Integrated Solid Waste Management

Numerical Analysis

Chemical Engineering Principle

Colloid Chemistry and Coagulation Process

Microbial Physiology Principle

Urban Hydrology and Municipal Waste Water

Treatment

Management and treatment of water

Solid Remediation

Resource Management and Models

Science and Engineering

College of Environmental
Science and Engineering

College of Environmental
Science and Engineering

College of Environmental
Science and Engineering

College of Environmental
Science and Engineering

College of Environmental
Science and Engineering

College of Environmental
Science and Engineering

College of Environmental
Science and Engineering

College of Environmental
Science and Engineering

College of Environmental
Science and Engineering

School of Mathematical
Sciences

College of Environmental
Science and Engineering

College of Environmental
Science and Engineering

College of Environmental
Science and Engineering

College of Environmental
Science and Engineering

College of Environmental
Science and Engineering

College of Environmental
Science and Engineering

College of Environmental
Science and Engineering

54

36

36

36

36

36

36

36

54

54

36

36

54

44

58

30

60

autumn

spring

spring

autumn

spring

spring

autumn

spring and
autumn

autumn

spring

spring and
autumn

spring

autumn

spring

spring

spring

spring

autumn

elective

elective

elective

elective

elective

elective

elective

elective

elective

elective

elective

elective

elective

elective

elective

elective

elective

IESDE%

IESD BBChinalll B &1tk

IESDE 5

IESDE 5k

BBChinalfiB &%

hIEIE T

hIEIETE

hIEIE T

hIEIE T
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2050061

2050062

2050086

2050087

2050096

2050098

2050101

2050104

2050107

2050121

2050137

2050138

2050141

2050150

2050154

2050161

2050170

2050191

2050194

Odor and Flue Gas Treatment

Environmental Economics

Course Name:Environmental Chemistry for
Health

Systemic Planning of Regional Water Pollution
Control

Kinetics Principle in Environmental Engineering

Sludge Treatment Engineering

Data Management and Experimental Design

Urban Air Quality Management and Control

Urban Water Planning and Management

Progress in Wastewater Treatment Technology

Global Climate Change and Countermeasures

Modern Environmental Biology

Environmental Ethics

Environmental Informatics

Advanced Oxidation Process

Water Treatment Instrument and Control
System

Current Ecology and Application

Aquatic environmental chemistry

Environmental Molecular Microbiology

College of Environmental
Science and Engineering

College of Environmental
Science and Engineering

College of Environmental
Science and Engineering

College of Environmental
Science and Engineering

College of Environmental
Science and Engineering

College of Environmental
Science and Engineering

College of Environmental
Science and Engineering

College of Environmental
Science and Engineering

College of Environmental
Science and Engineering

College of Environmental
Science and Engineering

College of Environmental
Science and Engineering

College of Environmental
Science and Engineering

College of Environmental
Science and Engineering

College of Environmental
Science and Engineering

College of Environmental
Science and Engineering

College of Environmental
Science and Engineering

College of Environmental
Science and Engineering

College of Environmental
Science and Engineering

College of Environmental

30

60

36

36

36

36

36

36

36

36

36

36

36

36

36

36

36

36

36

spring

autumn

spring

autumn

autumn

spring

spring and
autumn

spring

autumn

spring

autumn

spring

autumn

spring

spring

autumn

autumn

spring

spring

elective

elective

elective

elective

elective

elective

elective

elective

elective

elective

elective

elective

elective

elective

elective

elective

elective

elective

elective

hiEIETE

RiEIETE

*ELTUFR, FFHPX

R,

IESDEskE

IESDZ 5k

IESDE%

IESDE5kE
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2050196

2050203

2050206

2050207

2050209

2050210

2050211

2050213

2050216

2050224

2050225

2050226

2050227

2050228

2050230

2050231

2050232

2900011

Environmental Systems Analysis

Design and Optimization of Biological
Wastewater Treatment

Principle and application of modern
biotechnology

Environmental Nano Science and Engineering

Principles and Application of Aquatic Chemistry

Common Experiment Principles and Step-by-
step Data Processing

Literature Search and Scientific Writing

Water ecology and its application

Membrane technology for wastewater treatment
and resource

water resources management

Life Cycle Assessment

Renewable Energy Technologies

Bioenergy Process Engineering

Biomass Energy: Technology and Application

Bioreactor Engineering

Laboratory Environmental Health and Safety

Bioeconomy, Energy Market and Green Market

Code of Academic Integrity

Science and Engineering

College of Environmental
Science and Engineering

College of Environmental
Science and Engineering

College of Environmental
Science and Engineering

College of Environmental
Science and Engineering

College of Environmental
Science and Engineering

College of Environmental
Science and Engineering

College of Environmental
Science and Engineering

College of Environmental
Science and Engineering

College of Environmental
Science and Engineering

College of Environmental
Science and Engineering

College of Environmental
Science and Engineering

College of Environmental
Science and Engineering

College of Environmental
Science and Engineering

College of Environmental
Science and Engineering

College of Environmental
Science and Engineering

College of Environmental
Science and Engineering

College of Environmental
Science and Engineering

36

54

36

36

36

36

36

36

36

36

54

54

36

54

36

18

54

autumn

spring

autumn

spring

autumn

autumn

autumn

autumn

autumn

autumn

autumn

spring

spring

autumn

autumn

autumn

spring

spring and
autumn

elective

elective

elective

elective

elective

elective

elective

elective

elective

elective

elective

elective

elective

elective

elective

compulsory

elective

compulsory

ETORR

IESDE 5

IESDE 5

IESDE 5k

BBChinallil B &%

BBChinalll B &%

BBChinallil B &%

BBChinaIil B &5

BBChinaIll B &5

W40

BBChinaIll B &5
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Tongji University Advanced Lectures for spring and Ay .
SIN16)%,
2900012 Graduate Students 2 36 autumn compulsory ELBIMER
Compulsories 2900013 Interim Assessment 0 0 spring and compulsory
autumn
i d
2900016 Thesis Proposal 1 0 springian compulsory
autumn
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20194 FHEIHNL NSEERIESR sihIERIERPEEI(080700)

sort Course Code Course Name Credit|Period| Semester CC/EC Department Remark QQT;;;
Degr 2090268 German as Foreign Language 3 72 Spring Or N School of Foreign
ee Autumn Languages
Cour - - B -
co 2090270 First Foreign 3 79 Spring Or N School of Foreign
Language (Japanese) Autumn Languages
2090272 First Fore}gn 3 79 Spring Or N School of Foreign
Language (Russian) Autumn Languages
2090273 First Foreign Language 3 79 Spring Or N School of Foreign
(French) Autumn Languages
2090305 L1ter§ture Reading and L5 26 Spring Or N School of Foreign
Translation Autumn Languages
. . L. Spring Or School of Foreign
Comm| 2090306 Academic English Writing II 1.5 36 Autumn N Languages
on
Cour| 2090307 Seminar on Chinese Culture in L5 6 Spring Or N School of Foreign
se the New Era 11 Autumn Languages
Listening, Speaking and Spring Or School of Foreign
2090308 Critical Thinking II 1.5 36 Autumn N Languages
Research on the Theory and Sprine Or
2260005 Practice of Socialism with 2 36 prins Y Marxism School
. .. Autumn
Chinese Characteristics
2960006 Introduction to Dialectics of 1 18 Spring Or v Marxism School
Nature Autumn
2300001 Chinese Language 3 72 Sgiﬁiin?r N International School | BH2¢A=0ME
. . Spring Or . LR NS
2900006 A General View of China 3 54 Autumn N International School WL 22 D
Corel 9030052 Advanced Thermodynamics 3 54 Autumn N | Collese of Mechanical
Cour Engineering
se .
2030053 Advanced Heat Transfer 3 54 Spring y | College of Mechanical
Engineering
2030054 Refrigeration Technique 3 54 Autumn N College 9f Me?han1ca1
Engineering
2030055 Numerical Heat Transfer 3 54 Autumn N College 9f Mthan1ca1
Engineering



http://4m3.tongji.edu.cn/eams/myPlan.action
http://4m3.tongji.edu.cn/eams/stdCourseSearch.action
http://4m3.tongji.edu.cn/eams/postgraduateCourseTakeSearch.action
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sort Course Code Course Name Credit|Period| Semester CC/EC Department Remark SSTQ;;
2030056 Computational Fluid Dynamics 3 54 Spring N College 9f Meghanlcal
Engineering
2030070 Combustion Theory 3 54 Autumn N College 9f Meghanlcal
Engineering
Combustion Pollution And . College of Mechanical
2030077 Control Technology 2 36 Spring N Engineering
. . . College of Mechanical s
2030225 Specialty practice 2 36 Spring Y Engineering W&
Developing front line of the . College of Mechanical
2030226 specialty (thermal Energy) I 18 Spring Y Engineering
Frontier of Subject .
2030228 Development (engineering thermal 1 18 Spring Y College 9f Meghanlcal
. Engineering
physics)
Frontier of Subject .
2030229  Pevelopment (refrigeration and 1 18 Spring y | College of Mechanical
. . i Engineering
cryogenic engineering)
2030298 Cryogenic systems 2 36 Autumn N | College of Mechanical
Engineering
2102002 Numerical Analysis 3 | 54 Autumn y | School of Mathematical
Sciences
Elective Error Theory and Experiment . College of Mechanical JNAE A 2, f
Course 2030057 Data Processing 2 36 Spring N Engineering AR
2030061 Gas combustion theory and 3 54 Autumn N College gf Me?han1ca1
technology Engineering
2030062 Moisture Air 3 54 Spring y | College of Mechanical
Engineering
Control Technique of Airflow . College of Mechanical
2030063 Pattern in HVAC 2 36 Spring N Engineering
2030064 A1r—and1t10n1ng Cooling Load 9 26 Spring N College gf Meghanlcal
Calculating Theory Engineering
2030067 Dust Removing Technology 2 36 Autumn N College 9f Me§han1cal
Engineering
2030071 Theory gnd Technlque of Solid 3 54 Spring N College Qf Me?hanlcal
Fuel Gasification Engineering
2030073 Thermal Energy Utilization 2 36 Spring N | Collese of Mechanical
Engineering
2030074 Building Energy efficiency 9 26 Spring N College Qf Me§han10a1
Technology Engineering
. College of Mechanical |EiNFHEAE2ARE
2030075 Automatic Control Technology 2 36 Autumn N Engineering {1 ) TP
2030076 Theory and Technology of 9 26 Spring N College of Mechanical

Thermal Storage

Engineering
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Mult—

sort Course Code Course Name Credit|Period| Semester CC/EC Department Remark Seloct
Air Conditioning and . .
2030089 Refrigeration Technique for 3 54 Spring Or N College 9f Meghan1ca1
. Autumn Engineering
ehicle
Engineering Heat Transfer . College of Mechanical
205009¢ Technique and Application 2 36 Spring N Engineering
2030101 Chemical Reaction Dynamics 2 36 Spring N College 9f Meghanlcal
Engineering
2030109 Bu11d}ng and Energy 9 26 Autumn N College gf Meghanlcal
Consumption Engineering
2030113 Air Cleaning Technology 2 36 Autumn N College 9f Me§han1ca1
Engineering
2030116 Cold Chain Technique 3 54 Autumn N | Collese of Mechanical
Engineering
Gas—-Solid Two Phases Fluid . College of Mechanical
2030120 Theory and Calculation 2 36 Spring N Engineering
Gas Transmission and .
2030121  Pistribution Theory And 2 36 Spring N | College of Mechanical
Engineering
Technology
2030123 Numeylcal Simulation of 9 26 Spring N College Qf Meghanlcal
Combustion Processes Engineering
2030124 . Gas combusFlgn stability and 9 26 Autumn N College Qf Me§han10a1
interchangeability Engineering
2030130 Indoor Environment and It s 9 26 Autumn N College gf Me?han1ca1
Control Engineering
Indoor Air Quality and . College of Mechanical
AR Pollutant Control : b4 Spring N Engineering
2030140 Absorption Refrigeration 2 36 Autumn N College 9f Meghanlcal
Engineering
2030148 Cgrren? Heat Pump Air-— 9 26 Autumn N College gf Meghanlcal
Conditioning Systems Engineering
2030154 Mgasurement and Control of 9 26 Spring N College Qf Meghanlcal
Refrigeration Systems Engineering
2030246 Refrlge?atlon System Modeling 9 26 Spring N College Qf Me?hanlcal
and Analysis Engineering
2030300 Exper}ments of Power & Energy 9 26 Autumn N College Qf Meghanlcal
Engineering Engineering
. School of Environmental 1z
2050225 Life Cycle Assessment 3 54 Autumn N Science and Engineering| (BBChina)
. . School of Environmental s
2050226 Renewable Energy Technologies 3 54 Spring N Science and Engineering| (BBChina)
. . . . School of Environmental s
2050227 Bioenergy Process Engineering 2 36 Spring N Science and Engineering| (BBChina)
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Mult-

sort Course Code Course Name Credit|Period| Semester CC/EC Department Remark Seloct
Biomass Energy: Technology and School of Environmental k1
2050228 Application 3 o4 Autumn N Science and Engineering| (BBChina)
. . . School of Environmental U 5
2050230 Bioreactor Engineering 2 36 Autumn N Science and Engineering| (BBChina)
Bioeconomy, Energy Market and . School of Environmental Brisg 4
2050232 Green Market 3 o4 Spring N Science and Engineering| (BBChina)
2090269 Second Foreign 9 26 Spring Or N School of Foreign ISR iR
Language (German) Autumn Languages
2090271 Second Foreign 9 26 Spring Or N School of Foreign I
Language (Japanese) Autumn Languages
2102001 Matrix Analysis 3 | 54 Autumn N | School of Mathematical |\ gy o im
Sciences
2102003 Stochastic Process 3 54 Spring N School of.Mathematlcal NIRRT R
Sciences
2102005 Applied Statistics 3 | s Autumn N | School of Mathematical |y o i
Sciences
Numerical method for partial . School of Mathematical |, . im0
2102006 differential equations(I) 3 54 Spring N Sciences AFARFALR
2102007 Optimization Method 2 36 Spring N | School of Mathematical |\ 4y i
Sciences
2900002 Thesis Proposal 1 0 Spring Or Y Graduate School
Autumn
2900011 Code of Academic Integrity 1 o | Spring Or y Graduate School
Compulso Autumn
ries Tongji University Advanced Spring Or PN s
2900012 Lectures for Graduate Students 2 36 Autumn v Graduate School B IN16IK
2900013 Interim Assessment 0 0 Spring Or Y Graduate School
Autumn
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PUBRS BeIR TRE%E0E B TR TREAMIE 20194 #HBEML-ERFREREE
— f&isr

[G 5 K50 1) TR e TR — 2% 228 (0807) Y5 11926 4F, Jishf&A. HETHA DD =20 RHadE e TR
A SRR T2 TREADERZ) I A2, HAsh I & TR E VRS TR . AR T 19864 i flt #vie
AR 2 AL, 20035 3R {3 Sy WM 22 TARE L2242 8L, 20064F $i4tt— 2 2= R L2207 4% AL, 20184 3R tt— 4%
RHE LA T . BT, EREARBE LR AE40R N, TR A Hf Tl A i A Fe AR50 R N, TR L T A
202 N

HhE T (080702)

FBE LAE 51981 AF B LI 22 032 FAL. 19865 3R M 22 i T AL ALy DAkbes:. TREHR . 1
L RAR A E I AR, SRAEMRALAC AN I SRR 7T . RGUT AR PR R BETE EEL AR
T AHIZRETEZRL, NS BRI TR 7 B A L e AT Bl A A 42 P AL IR i e iR . DU 1
TN, BILAERIIAN. RLRHERFMREIRAL . w R IAGRIT A IRBE S5 At AR ATTRE. A0
AURERAEJ5 T T B R HORT FURF (e TEEOR, AL . B AR R/ E il BHT I H 500, S 504 Bl i) Bt
TREZIR

H TR RIS 2 T X F AR A G B E AR LI, B RO737H )7 I8 AR B iif s 3 5%, At sk
MR BE 1 R SKSRAL . RO 1A J SR AN R ROR A .

HV M GIR TFE (080705)

Ve SARIR A b i 45 it 5 07 1) 2 B A5 o 2 R ) AR BOR . R AR BoR L ARIRHIA LS A REVE
A, MR TCE 2 E A SR E PRtk A EAEIIMIA, BiEAEFIMIN. THEK, AERHERGIR. &
FUN RS WURIRAT A AR B D R 2T H TR E 2 TE 5K B AR AR I o PSRRI Al 17 S R I
H. B AERFREEQN Sckae ). EbrAgiee /1. 7RG EE R A AR o, E B 25

THRE#YF (080701)
TR LNV BIS T 1955565, 19584FFUHF 72k, &3k B 2 A 0 78 i = BB S 7

R EERERHE, B @AN TR AR BRI SER . “HEERIH” . < RBIETT R SR 45Ty
[, BEAT AN AT SO A e, LS ARIHIE R . . EPR SR I H 1080, 1R # FRE 4 g DL Sk
R TRERAREE . AR RO R XIREIRIM 2% KPR BEA I DU SRR v [ AU SR N R SR
eV (8075 e 0 A I 78 B A W) A T U MBI R 22 R S L3

ZHFER
U Rk 2 R SR, SCAEA, 83 TRE IR AR e R gk 2 SRR IR R B AR

LAAYBEIEMINBUATT I, #ib a3 SGHE, PP EI e T 2505 S B BEARRE X
PR, =R EEEAE L B R RN T Ei A E R O 2 3 OSCB AR R B A RS AL R
TR SFHHR R s B S0~ A RIFROIERE .

2BATFNRZE. BT IRRAQHIRHERE .

AR BM LA AR TR E o B AR BATREVE LR AR AR LRE, RIE 5614 TR, TRAME) RIGF%AREFE
M ZRETINA .

(1) BRI FERE S A R SR B LS

(2) EA NIERL AR 70RO T A7 e 52 B 10 8511 B

(3) BHA R HIMEF 2 AR T E AR A G H A e

(4) BAAREWOE. FHEE5HLNGES.

4. HOERE.

=BRITH
TR (080701) EZHFFL T :
1. #HHWHEBuilding thermal physics
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2. R REERE S High efficiency combustion: theory & applications
3. [XIAEVR & Sl 1kRegional energy system and its optimization
4, SEAAEHGAR heat transfer enhancement

A TR (080702) FEWFFT Iy

JR FEM AL TR B BEVE AL B AR Wastes thermal treatment and waste-to-energy technologies
HrREIR 5T A A YR T &K A Renewable energy conversion and utilization technologies
T e 54 #FI A Industrial energy savings and waste heat recovery

PRI G 1 578 Combustion and pollution control

A R BEVR 24t Distributed energy system technologies

6. EVEALET: EWReIR. AEVREAAEY) 3 i Bio-Based Circular Economy: From Fields to Bioenergy, Biofuel
and Bioproducts in China (BBChina)

HA SARIR T2 (080705) FEEARFFL 71

1.1V $ I F A B 58] 5K Generic modeling and control methods for refrigeration and heat pump systems
2. E U I H A HL. High-efficiency cryocooler

3. R R HIA R Vehicle air conditioning systems

a M W DN

V0 24l Ko 2 SRR

L2 AR BB AJF 504 211 2. 54F s B KAB B4 FRAN L 44F . Ordinary Ph.D. student system is 4 years; the longest duration is
no more than 7 years. (38 1 A 2= 41 44F,  BAKAEBHR R AL 74F)

20 EB IR SE G TR U R, AR ST & R B BHEOR I 704, 221D DUE (L HERE 7 m] LIS AR BE . BRI
Fh.

BT ER

HHFUEAE IR S T kiR, HFAAERESHAT A6 AR 2 ESIRE MR E . LR 5E
T, VEREE RN 18NN LIy SETIBTTUARIRAR C(BREE—ANEAN) N L RLAE 20 e 7

LAAARB AT T A 22/ B30 7, Heh AL efriRe2: )y, RlbafriRi257y (o, mlkpsafl, Bkt
WA friR25z 9D ARSEALUR8 YTy, MBI T4 Y

2. AR ERTI 25 . ERR A O IRIESF6 )y, BALSRIRSE . SRER . MM, BT IR IRIEAE ).
ARSI IRAE: BRI IR IR 250, Hh Bk,
4 RN ES WK

SAMBURTE: A TV A2 T b AR A DR ER A, — BOBARfe I TR D125, At
Ire T ML H N2 A A E T TR 3 N AME .

N WX TAE

AL SR ARG R BT, BRI AR AR AR AT b (k) TARRE M EEigie. WA
JSLAE UM T N AL A AR S o AL SR T B <HE IR B AR T E 1% TSR . IR SCR ., B R S
B, RN ERAEAEE, gi—fafE. SKFRE. ATRIE, G110, HES

AR SCR I BB DOEEES s 0T DOE R =2 b HBUG K2 &L B2 A, 2 scin el
W R B, Wit SO DT 30000 TR B AR DL G HISEIER IR I B A A, s s
MIEE (G 58 $15, WIAZDREREDUEMZE, (HASH JEERH 2.

LIRSCIRML: 4% A RHE AT IR GER, 6077 LA N ANIE . WA IEIEH, MO EZhZ IR, BOE - FE R
A ALEE

2.0 SRR T REAT R IE AL, T AR ERHE . 600 LU N ANEE . BIRANEE S, MOvE S IE
Foll, BUH AR ERAL . BRRRSUr FEHRNEEE R RS

Annex |


Leo
Font monospazio
Annex I


3IERE. HH : SR AR SAT AR SO B . 1 (3 TR R TR B ARG T IT A AR 3L
“E R A RGNS REIR AR A B 58 T T R FU AR S A SO BRI A Se i ) CGalAT) ) #K,
AL SR A B B A /T, REAT B EARI . LB A AL B IN SA Ih s AR BT 2 0 XS A
.

455 % WIS AR SO EDR . IR H IR A E R PPRARR . BT, 1% (R RS2 T TARA D 28
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m ',%\ J’. % M.Eng. in IIIEn'V|ronment.aI Engineering )
Program on “Bio-Based Circular Economy

Tongji University
College of Environmental Science and

Engineering

Study Plan for Master Degree in

“Environmental Engineering”

Program on “Bio-Based Circular Economy”

Degree Offered: M.Eng in Environmental Engineering.

Objectives and Learning Outcomes of the Master:

The proposed program is designed to prepare highly-skilled engineers and managers in the
biomass to energy and bioproducts chain, who will be able to coordinate the design and implement
solutions to solve challenges with respect to technical, economic, environmental, and ecological
constraints. Therefore, this master program will cover the topics, such as energy conversion
technologies, including different biochemical routes, system design and optimization from both
technical and economical perspectives, project management, legal restrictions and also aspects of
climate change, pollution and the integration of renewable energies.

The Program will additionally be fostered through lectures oriented to the development of
entrepreneurship skills for sustainable business growth.

The master program is set-up and organised within the ERASMUS+ Project “Master Program on
Bio-Based Circular Economy: From Fields to Bioenergy, Biofuel and Bioproducts in China”
(BBChina), co-funded by the European Union.

The program belongs to the Department of Environmental Engineering at Tongji University.

I. Program Objectives

To prepare highly qualified engineers, managers, researchers and high-level operators in the field
of biomass to energy and bioproducts, that will be able to complexly apply the acquired knowledge
to form, assess and make effective decisions on biomass based projects, on the basis of scientific
argumentations. The graduate will be able to follow the complex biomass to energy and
bioproducts chain, to optimise each step of the chain and choose the adequate technology for
every different step. The graduate will also be able to select the best conversion route for each
raw material considered as the starting point, and will be able to deal with the technology, market

www.bbchina.eu
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Program on “Bio-Based Circular Economy”

TONGII UNIVERSITY

and regulation issues and to operate within the green market. Furthermore, the graduate will have

the necessary entrepreneurship knowledge and skills to start-up his/her own biomass based

activity.

II. Acquired Competences, Abilities and Skills:

Annex |

In-depth knowledge of the biomass and raw material provision sources and routes,
including agricultural and forestry practices as well as algae production methodologies.
In-depth knowledge of waste to energy technologies and waste management.

In-depth knowledge of the biomass to energy chain issues, including logistics.

In-depth knowledge in the biomass to energy conversion technologies, and their
fundamental thermochemical, biological, chemical and other technological concepts.
In-depth knowledge of the main biomass to energy plant typologies.

In-depth knowledge of the chemistry basis of the biofuel production, and related
technologies from 1t generation to 4™ generation biofuels.

In-depth knowledge of the biorefinery concept, and of the routes for bioproducts
production including bioplastics, biochemicals, soil amendments, building materials,
pharmaceuticals etc.

In-depth knowledge in the bio-based economy, market and policy issues.

Advanced knowledge in other energy conversion technologies (including renewable
energy technologies “other” than biomass) and energy efficiency.

Advanced knowledge of the legislative and support strategies to rule and foster the
renewable energy development, with a special focus on the bioenergy chain.

Advanced Knowledge in the Green Market strategies.

Advanced knowledge in the environmental issues related to energy production,
sustainability and Life Cycle Assessment concept and tools.

Advanced knowledge in the Secondary Pollution Control Issues related to biomass
production and use.

Advanced Knowledge in the renewable electricity integration in the grid.

Ability to develop and implement strategies to address major challenges in the biomass to
energy chain.

Ability to merge knowledge from multi-disciplinary fields to design, develop and assess
new solutions for biomass to energy and bioproducts challenges.

Ability to tackle issues in the design of the biomass to energy and bioproducts conversion
routes.

Ability to develop market strategies for bioproducts.

Ability to analyse and improve a biorefinery process.

Advanced Entrepreneurial skills.

Ability to pursue a Ph.D. degree.
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General Rules and Conditions:

The proposed program is designed to last 2.5 years.

I. Areas of specialty for admission to the M.Eng Program:

Holders of the bachelor’s degree in:
e Engineering (Environmental engineering, Chemical Engineering, Energy Engineering,
etc.)
e Environmental Sciences
e Biotechnology

Study Plan:

This Study Plan is equivalent to 120 ECTS (European Credit Transfer and Accumulation System)
distributed as follows:

Chinese ECTS Notes Year
Credits /
Hours
Public Courses 6/126 Not Courses such as “Foreign
applicable | language”, “Dialectics of Nature”
and “Theory and Practice of
Socialism with Chinese
Characteristics”
Degree Courses 8/144 19.2 These are the courses that are YE1AR
necessary to get the “Degree in”
BBChina Obligatory 5/90 12 These are the obligatory courses
Courses of the BBChina
BBChina Elective Courses 12/216 28.8 These are the elective courses of
the BBChina
Project + 30 Entrepreneurship Course, YEAR
entrepreneurship + Project elaboration, 2
Traineeship/internship Traineeship/Internship &
Master Thesis 30 Master Thesis First
half
YEAR
3
Total: 120

www.bbchina.eu
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Details of the Courses:

I. Public Courses (126 Credit Hours / No equivalence in ECTS):

Course Title Credits ECTS
/ Hours

Foreign Language (English, French, German, Japanese, Russian) 3/72

Theory and Practice of Socialism with Chinese Characteristics 2/36

Dialectics of Nature 1/18

II. Degree Courses (144 Credit Hours/ 19.2 ECTS):

Course Title Credits ECTS
/ Hours

Frontier in Environmental Science and Engineering (in Chinese) 2/36 4.8

Environmental Instrumental Analysis (in Chinese) 2/36 4.8

Academic and Professional Lectures 2/36 4.8

The student must choose 1 course within the following

The Experiment of Instrumental Analysis (Spectrum Analysis) (in Chinese) 2/36 4.8

The Experiment of Instrumental Analysis (Chromatography Analysis) (in 2/36 4.8

Chinese)

The Experiment of Instrumental Analysis (Biological Analysis) (in Chinese) 2/36 4.8

III. BBChina Obligatory Courses (90 Credit Hours / 12 ECTS):

Course Title Credits ECTS
/ Hours

Integrated Solid Waste Management 3/54 7.2

Wastewater Treatment: Principles and Technology 2/36 4.8

IV. BBChina Elective Courses (216 Credit Hours to be chosen/ 28.8 ECTS to be

chosen):
Course Title /c'::l:trss ECTS
Bioreactor Engineering (ECUST) 2/36 4.8
Bioenergy Process Engineering (ECUST) 2/36 4.8
Plant Development Biology (SCU) 3/54 7.2
Chemistry of Carbohydrates (SCU) 3/54 7.2
Life Cycle Assessment (SCU) 3/54 7.2
Biomass Energy: Technology and Application (SCU) 3/54 7.2
Renewable Energy Technologies (UNIFI) 3/54 7.2
Bioeconomy, Energy Market and Green Market (MDH) 3/54 7.2
Thermal Waste management and WtE technologies (TJU) 2/36 4.8
Combustion (TJU) 3/54 7.2

www.bbchina.eu
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V. Development of entrepreneurial Skills (Supporting E&T action / 6 ECTS)

The learning activities related to the promotion of the entrepreneurial spirit will focus on the
development of the following skills: self-branding, team building, creative thinking/analytical thinking,
resilience, leadership, market, gaining the customer perspective, lean start-up, economic and financial
planning, design thinking for start-up, how to prepare a pitch, patent, market, value proposition, and
understanding the mechanisms of investment of a venture capital and grants.

VI. Project Development (24 ECTS):

Project assignment is combined with thesis work (1 year after enrolment). Each master student should
participate in the professional practice and the relevant research projects for the thesis needs.
Graduate students are required to submit thesis proposal and write a professional practice summary
report.

VII. Master Thesis (30 ECTS):

A Master’s thesis should be carried out by the student independently under the guidance of his mentor
or advisor, 1 year after enrolment. The time for the thesis work from the date of the approval of thesis
proposal (1-1.5 years after enrolment) should not be less than 1 year in principle. The general
procedures for Master thesis are: literature reading and critical review = thesis proposal = scientific
research = writing thesis = thesis defence.

The Master’s degree certification will be awarded only for the students who have satisfactorily
completed all the coursework and thesis requirements and those who meet the requirement of
Regulations Concerning Academic Degree in the People’s Republic of China. Students who have
completed the coursework requirements but have failed to complete the thesis requirement will be
provided a certification for completing the coursework only. At least one publication in an academic
journal or academic conference is to be made from a thesis.

The evaluation of the thesis should follow the following procedures:
(i) Evaluation made by the adviser and modification made by the student.

(i) Deliver the thesis to two experts (professors or associate professors, advisor is excluded) for peer
review one month before the defence.

(iii) Obtain permission for the thesis defence. Thesis defence can be done only after the thesis review
by the two experts are passed.

(iv) Thesis defence and obtain permission from the thesis jury (Thesis Committee), which should
consist of 3-5 professors or associate professors.

Copyright Notice

Lectures and Course materials, including power point presentations, tests, outlines, and similar
materials, are protected by copyright. The ERASMUS+ “BBChina” consortium is the exclusive owner of
copyright in those materials. You may take notes and make copies of course materials for your own
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use. You may not and may not allow others to reproduce or distribute lecture notes and course
materials publicly whether or not a fee is charged, without the Project’s express written consent.

Erasmus+ Programme constitute an endorsement of the contents, which reflects the views only of the

£ the E } authors, and the Commission cannot be held responsible for any use that may be
of the European Union 3 de of the information contained therein.

- Co-funded by the The European Commission support for the production of this document does not

www.bbchina.eu
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Approval Process at ECUS

BBChina

Master Program
on Bio-Based Circular Economy

Bz
i
A
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/%7? OF st,\l\‘@'

Master Program Approval Procedure at East China University of Science
and Technology (ECUST)

1)

2)

June 2018: Introduce BBChina program and curriculum framework to the Dean of Mechanical
and Power Engineering and the Deputy Dean of graduate school who is responsible for
education. Positive supports were obtained.
November to December 2018: Apply for adding to-be-established BBChina courses (such as
Wastewater Treatment: Theory and Technology, Integrated Solid Waste Management,
Bioeconomy, Energy Market and Green Market, Renewable Energy Technologies, Plant
development biology, etc.) into ECUST Course System, besides those already established ones
such as Bioreactor Engineering and Bioenergy Process Engineering.

The following table summarises the Internal ECUST IDs of the different established courses.

Course Title ECUST ID

Integrated Solid Waste Management 004MO0807FFC008
Wastewater Treatment: Theory and Technology 004MO0807FFC012
Bioreactor Engineering 003MO0817FFB004
Biomass process engineering 003MO0817FFC001
Plant development biology 004MO0807FFC009
Biomass Energy: Technology and Application 004M0807FFC013
Chemistry of carbohydrates 004MO0807FFC014
Renewable Energy Technologies 004M0807FFC011
Bioeconomy, Energy Market and Green Market 004MO807FFC010
Life Cycle Assessment 004MO807FFC016
Combustion 004MO0807FFC015
Thermal Waste management and WtE technologies 004MO807FFC017

The following pages present the print screen of the NEW developed/included BBChina courses as
available from the internal system catalogue.
The last page includes the communication to the Coordinator of the Approval of the Master Course
at ECUST.
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FEEHEMAM:

iz a specialized course for master students
majoring in environmental snpinesring and environmental science. The course is
developed by the Erasmus+ Capacity Building in Higher Education project “Master
Frogram on Bic—Based Circular Economr: From Fields to Bicenerpr, Bicfuel and
Bicproducts in China®™ (EBChina)l. The course provides an introduction to solid
waste peneration, characteristics, and possikle hazards to environment; principles
and state-cf—the—art technolopies of solid waste trsatment and bensficial reuse;
integrated solid waste manapsment.

“Integrated Zolid Waste Manapszean:™

BEE:

Cource cvmrview I class hours

Eolid waste characterization 4 class hours

Zolid waste collection and transportation 4 class hours
Zolid waste pretreatment 4 class hours

Biclogpical treatment of solid waste £ class hours

Course discussion 4 class hours

Thermochemical treatment of solid wast= & class hours
Zolid waste solidification/stabilization 2 class hours
land application of solid waste & class hours

Hazardous waste treatment, disposal and reuse 4 class hours
Life cvcle assessment for inteprated solid waste manapezent 2 class hours
Course review and discussion 2 class hours

Final exam I class hours

A

E2EFETH-

[1] Oac EsEWmoSswEhsds b5 ESFEEdEit. 011

(e Pinjing. Solid Waste Treatment and Fescurce Fecowerr Technologies. Eeijing:
Higher Education Press, 2011.)

[Z2] Tchotancglous G Theisen E, Vigil Z. Integrated Scolid Waste Manapszan: —
Enginesring Principles and Manapeszent Issues. New York: McGraw—Hill, Zndeditiom,
1953,

[3] Christensen TH. Zclid Waste= Technology and Manapement. Malavgia: Jochn Wilew &
Zons, lsteditiomn, 2010,

[4] Tchobancglous G, Kreith F. Handbook of Scolid Waste Manapesment. Hew York:McGras—
Hill, Znd =d. 2001.
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iEsient: 2 RS i E
FEEE: ARYDHTEEE

BT T Fr— e ;&E;ﬁéﬂ EENEERESEFTE (&
EREF LT |Sioscomoay, Eoerpy Market and Creen Mazket
WRERE: TR RERR: |EREE
Z. |2 HEFE: |HT
- EEETERTE WEET ZRF:
HEEEET BEEET:
EE R iR,
FZ2s:- A OO0 ODOO0O LRI |[RER TEE
WIEREL:

SIREREFS-ASNESESEL, DAsTINEENENTARISNESR (RERES
WENERT R SREANNET. FRERIERTSNMAEENEN. MEREEAE. EF
WEAEMS: |SNMASEE. $F. S5, RERTE, SRESEOES, LEENNE. FENTRRRENE
=. FREESETRITFEISIENISER. FEEEI SrramyHt A meina N E (S0E
FEFIIOE: VEFFSWEE. SUEsRSry s BRiRE.

This coorse will provide the primciples dn emderstamsimy the hio-based soomoay and
imtrodacs to the stodests bow to azalyre the impacts of oeTry and eoviroomestal palicies
om the demamd and oupply of differest types of bilo-baged prodocts, with special ot o@
hicemerpy related prodocts The oourss will cower the scomomics, market amd policy iceosc
of the entire chadn of the wtilizstdom of biomass, dncloeding bicmass oaltdvatiom,
ErAEMS: |parvesting, tramsportatics, coowersion and whilizatiom Waste mamarsment will also be
incimted to compider the dmpacts on Bealth, aoviToooemt, amd sastadmanis Ssvelopomemt. The
coarse adds a compulsory kmowledps dn the ficld of ezerry and eoviroooent empineeriog The
coorse 15 dewelopsd by the Frasmost Cagecity Duilding dn Higher Fiucaticm profect YMaster
Fropram o Nio-Sapsd Ciroalsr Foomoay: From Fislds to Diceserry, Glofosl amd Sicprodocts
in Chiza™  {EECnNima).

Introdactics to the bloscomomy 5 Clacs Boars

Foomomic amalyels - ID Flow charyt and ectimatimp the capital coct and the masafsctoring
cost 3 Clags Hours

Foomomic amalysls — II: Profitabllity amalysic & Clacs Boors

Foomo@mic amalysls — IID: Life oycle oost & Class Bours

Tagizess model = I 3 Class Hours

Sasizess oodel — IT 3 Class Boars

Sicmass Mariet — I 3 Class Bours

Sicmacs Mariet — II 3 Clags Bours

Wacts mamapsmant 5 Clacs Bouors

Fepalatioms amd policies — I- Comirol of wsaste amd pollotast emigsgioms S Class Boars
Fepalations amd policies — TI: Incemtiwer stratepies 5 Clags Boars

Stamdards, Normatiwve and Labels relsted to Sioceserpy and Siobmced Profucts 5 Class HBoars
Circolar ecomomy and Cresn Marlet 5 Clacs Boors

crogpfrofect andFresestaticm 15 Class Boars

HFFERA:

I

1 Swvoromp Wanp, Dhompyang Loo Fyrolysis of biomacc Sclsmos Frecs, 2018

2. Seifis Lim Intepratsd Bicrefimerisg: Degipm, Amalysis, amd Optimizatiom CFC Pracs,
A

5. Ashok Famdsy. Bamehook of plamt—pacsed bilofoels ONC Pregc, 2005

=FfeSEE. |4 David B Noosdals Niofosls: Bictechmolopy, Chemdstry, amd sastadmanls Developmest CFC
Fress, 2008

E. AFham Demiybas Niodissel- & realistic foel alterzedive for dissel enpimes Sprinper,
2002
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ML AT

FEER: RS HTIERER

W

eI | wAEET |=—_:1&g-;5=£cﬂ &S

BB

Fazamanle Foerpr Tackmologples

Wi EETE: |ERiEE

< HEFR: |RE

=5 ZEF

WERFEFT:

.

BEEODDODDODDODOO LRHT: |[RER TEE

B ER

FRESSNHAERITRIEISSNIERE. FATRIGISANESNIE. SXaST
HEETRIETSS. URTRSEESSEeAFiRsel. FEERN ST ramactity
monizar® B (SEERERRINE: WEFFSMmEE. ShEsnIdue) BERE.

REXAREM:

“Feoeganle Foevpy Techmolopies™ 45 & specialized coorse for master studezts gaforisp im
Fovircmmemtal Fmpimesring Fovircmmemtal Sclsmce, Thermal Eopinesring The ooarse fooases
om the gprtodste thecries and techmolopizs of renewmsbl:s czmerpy techmolopizs It presents
& wige owerview on the oost doportant renewsbls cmerpy profoctiom optiloms, Dest Avadlands
Teckmolopies for rezmewabls ezerpy, a5 well ap a basic mmfarstazding of rezewabls szeTEy
techmoloples drivem Sesalimatiom and wacte mamspemest, The ooarse 15 Jdeweloped by the
Trasmast Capacity Duildimp iz Hipmer FSacatiom profect “Master Profram oo SioSassd
Circalar Foomogy: From Fislds to Siocemerry, Siofioel amd Dioprodocts dm Chiza”™  {E5Chiza).

HERH:

Imtrofact iom: Fmerpy potentisic from remessniec:focciic and moclsar; rescomes for chiftimp
from fossil foslc to resesandes dn oll andfor gas producingfesporting coumtriss;
optimiTing smerpy prodoctionm T Clacc Boars

Solar emerpy: Solar radiaticm, colsr best, photovoltaics 4 Clacc Bowrs

Solar szmeTgr: Concestrated solar amaTET and pASEive Solar snaTET usape

& Clacg Boors

Toomomics, Secipm and applicaticmc of a colar emerpy plamt 4 Clacc Bours

Wind smarpy: Wind repourcs and pearorssests 4 Class Bours

Wind smarpy: Dasic thecry, wind geosrators 4 Class Bours

Wind smarpy: Compomexts of & wind pamevator 2 Class Bours

Wind smerpy: Wind park developmest, wind Fmerpy prodfoctiom 4 Clacc Bours

Wacte to enerpy: Wacte defimitiom amd claccificatice

Wacte Mamapamant I Clacs BHours

Warte to snergy: Legal, cafety and soviroomestal Iscoss, scomomics

= Clacg Boors

Wacte Mamapamant I Clacs BHours

= Driven decalisaticm: Decalimatiosm bacics and techmalopier solar theymal snsTry
deralimatiom, Eybrid and other FES Segalimatiosm I Clacs Bours

Other razswanls snaTEF pourcss: RFSropowsr and tidal, pecthermal 4 Class Bours
Grid imtepratiom of iztermittent soerpy couroes I Clacs Bours

Croap Profect 1T Clacc Boors

ZESETE:

Coswami, T., “Frinciples of Solar Fopinssrizg®™ - OFC Fress

JBaa, X, “Wind Turbimes — Mondssentads, Teckmolopies, Application, Foomomics™ -~
Srrinper

Ealtochmitt, M, Streicher, W, Wiscs, L, “Fensmhle Foerpy — Teckmolopy, Foomomics amd
Towircooent™ - Sprimger
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HFERIZ AN

FieER: REDHTEERE

e, |ooameorrrcoos | Enan: [Eysgses R
EEEITET. |Plant davelopment biclogy
B, |ma=E EEEE. | 2SR
= EEFZ: | WX
E—— srsw. [@ =g=s.
AR S BETRER:
L/ RERER EEEE.
3% |@ @ O LEER. |F5E 2EE
e el
ESRFE—TRFE L4 AHAEEERE. TEUAETHEEFESHTRNENTEDL. £
R A RREaST eI R e EREE DN EIEGERNSERERNdE. FAEET
RSN EESETENERIER. HESRTENAREEDAEYEY. AESSSRESREN
Plant development is 2 continuwous process cccwrring throughout the life cycle, with similar
rapulatory mechanizms acting at diffsrent stapes and in different paris of the plant.
= AT Thecourse explains how the cells of a plant acquire and maintain their specific fates by
© |structuring avound thes= underlying mechanismz wsing case studi=s 4o provide stedents with a2
framswork to undsrstand the many factors, both environmental and endogencus, that combine to
regulate development and generate the enormous diversity of plant forms.
FEEHHE An Introduction to Flowering Flantz. 3 Class hours
B R TS SCharacterictics of Flant Development. 3 Class hours
A AERZEBCel]l Intrinsic Information. 3 Class hours
FEE S EPrinary Axis Development. £ Class hours
HFfESE s S Hixis Developoment in the Leaf and Flower. & Class howrs
FETETHH. EESMASeTEPosition Falative to a Particular Call, Tizzus cr Organ. &
EEFH: [Class hours
Flight & Class hours
B E T E S nvironmental Information othear than Light. & Class howrs
EEE1H1EThe Coordination of Davelopment. I Class hours
GG EE IS Coaparison of Flant and Animal Davalepmant. 3 Clazz heours
BE T #Course review and dizcussion 3 Class hours
EERE:
1. Mechanizams in Flant Development , Ottoline Levser .
2. Plant Growth And Devel t, Donald E. Fosket
=ZESAHE: ‘3 Cc:'tlml Hedm:li;m;e}r: ;?:nﬂtl Development, :.:t;u.r W. Galston
&=
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R R

FEER: EkEshHIEER
gaiem. |oommsorrrcorr | Euzh. |DEESSrLEsEELER
EBfERTET. |Thernal Waste Manapement and WIE Technologies
EffaEa |mexE EiZEE. |&83
=5 S EEFT: |AEFE
FOERERTE bl b ZEEE
el e BERREH
o/ REREE EESHA.
£34%. | E O LERER: | FEE
R
TERGLE. REHRNTEEEEGRISNEESAER. S0ENE. RESSL. FiTEEEN
smazes. |SSUSZEAEEE FIORRLESA TR RRSTUOER SEsZEUE AIonEE
FlE SkFEEE BEFL SUFRSEF0EIEES. iSRS inEsa o nEhnTaEds
The course is intended to introduce the typical WE techolopies. Through the study of this
course, students are expecte=d tc master:i. Typical thermal waste management technologies:
B AEE incineraticn, gasificatiom, pyrolysis, the principle, methods and their basic caleulations.
© |ii.Typical reactors for incineration; gasification and pyrolysis; the main difference between
reactors for incineration; gasification and pyrolysis; iii Polletants foomation from thermal
managsment processes and their smizsion control.
ExRsEFEEnE 1S
EEMREFEASELSE 225
EEZERZHMN. 58 255
EZHRENRET AL 258
EHRUESERLE 35
mﬁm’ﬂ"lﬂtﬁ:’ﬁ HE IER
ETSk. WEAETE. REFGITES c55
BERD: Eﬁﬁﬁﬂ":@-f{&* .?Bﬁa EECHREAE. 2EFETES (R85
EFSiEkER k. SEXESTEES. 2EFHER 656
EESSELEANSETET I0w
ieF{Ed: EREZHEEEERBEFT IEH
EEFNETEERE IS8
MBS RS 2ER
HAES 250
EERY:
L Hﬁ‘?ﬁ’&ﬁ#ﬁ?ﬁ:ﬂﬁﬁ> ﬁﬁ:‘"$ﬂiﬁﬂ: 2016
2. iWagts Managsz=ntl . IZ3N
EEHFFEFE: |3 Fefersnce Document on the B:st .hvnﬂnbl: Technigues for Waste Incineration. August 2006,
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A IR RS

FEEE: MBS HTEER

EERE: [ooeuosorrrcois | =mes |eas
EEETER: |Cozbustion
EEHEE |FELEE EEAE. |2Es
wa |3 PP [Ey—
EEEST: = HEEN-
S EEITEER
TR mBES SRR
#7327 M B OO O OO0 O e | TEE
EREE. | =F-EEEE (frazinationtlourss report)
FEEGLE. ESEL @TEREERE. FRO—SWE, 2EETEE Sk oEiEE BWE
s, fEREnEmnEnm. SREREnE. S1EE. WRERSET., FEEFEdTL
ERATE: |EREESSITEAERNEE. SHREEERNFRERRINFLE. SRS IHELRESD
FEBIETEIEEENSERE. SECRENESERESAIEIREE. SRSt fEET
AEEERYSE.
This course is mors cooprehensive, svstematic introduction to the basic combustion
thecrv, methods, and some applications, focusing on the thecries of fusl ipnitiom,
flame propapation, stability of turbulent combustion, liguid fusl and coal
coxbustion, which including combustion rate, chain deflapration, turbulent
coxbustion model, Stephen flow, flame stabilitr etc. Br clarifving the basic
EFETHEMS: |concepts and thecrems, this course is to train graduate of abstract thinking and
logical reascning ability and to improwve their ability of theoretical analrsis.
End the course exphasizes on the mathematical modeling of the actual backpround,
which trains graduate applving mathematical knowledee <o solwe practical
snpineering problems and o lar a solid foundation for ressarch in combustion
technologr applications.
m;:f;?rﬁ]_ﬁ BELENTE. BEEE. BETEETH. UETRERFLIFESESEE. B
.‘.E_"'_"'.I.ﬂ$ﬂiﬁ1 FhERSd. JEEEFER. FREEFT. SRR, SREN 3ET
Mkﬁ-ﬁgﬂiﬁmﬂﬁ Sexvonovih AohES. BESAMERNE. MERENSEES. TESE
RERBTE. RTESNrRes g
SxjEnEEs. TESSESEEAS. LESTASEL. LERETE. DEtaTrne
BERE. | S, kESEEFE 0ET
WETESMEER. S5 -N-ESREEl. RERsSTFaamaE E
AEEERERERTE. BEFS. BEHIE. HESEFSER. EHERSETRESANE
friEsEd. IETEER TR A sttt
ﬁgf\?‘iﬁﬁsuﬂmﬂ~ mEREIE. FETHEENITRS. AREEEsLTIE
[
FEREE IE
-
[1] Cen kefa, Yac giang, luc zhongrang, Gac xiang, Combustion Thesrr and Follutiom
Control , Machinervy Industry Fress, 2004
[Z] Fu weibtiamc, Combustion Theorv, Hipgher Education Press, 1989
EEs=oE, [3] Zhang socngtac, Enpinessring Combusticn, Shanghai Jiasctong Universitr Press,
FEIETEE |igET
[4] Eu zuchang, Cogbustion Thecrr And Combustion Equiments, Machinerv Industre
Fress. 1950
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FAE NS
FEER: MEEHHTEFE

@ |oomoeorooie | B
SEETER: |Life Orele Assessment
EETON [ S wme. |ag4
EY P =
— HAEEER T FESH: |3 SEEH:
sRaEs. EERE:
zE/ERE. .
e B e

EfEf . | T+ EEHE S (Franinationtlourse report)

e T (100 S—FUESMPETA. SH “BE" 3 “HE" HLNENE. Lk fe
smase,, |PETEAETRE-CAITAMAAALN. UNSSES/ AToEEROaR. SEEA G

|EmnEsns. Euvs U ESETE AN, PEEEY St AIChina R E (ZHET
EFmmE. JEFIEDRE. ToRSHILME) 2asn.

Life Cycle Assessment U..C.ﬁ.] :l: 2 process impact assessment toocl. Through the whole procesc
analysiz from “cradle” to “grave™, the impact of a product or behavier on the environment
iz studied frem the perspectives of emissions, enercy comsumpticn and econcay, thus helping
ErAEET relevant people 4o make more accurats decizicns. This course will introdues the basic

* lconcepts, theories and methods in the field and the relationship with the circular

sconoamy. The couwrce i developed by the Eracmuc+ Capacity Building in Highsr Education proj=ct
“Master Fropram cn Bic—Based Circular Econcamy: From Fields to Bicenerey, Bicfuel and
Eicproducts in China" (EEChina).

LoaE 38

EiFRIEE 328

ZeFEEsar 2

TeTEEsn T MED (S8

s, |SETEI2ORONEY 58
el T

Lo egn

LuEEFEFEREE s2n

TuREs csn

FERA:

W
Selected articles frcom:
Envircnmental Science and Technology
5% ) Internaticmal Jownal of Life Cycle Assessment
== FE: Jewrnal of Industrial Eeclepy
Jowrnal of Cleaner Production

Ecological Economics
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AT IR Rl
FELE: MESDHHTRER

2ERE. |oomosorrrco1s | FEes: |enmEs. sions
EEFETEE:. |EBiczacc Energr: Technolopry and Application
sEas. |Fres EEEr P
s |3 =gre. |Fass
O— e mE et
s s FETRE
Th/ TR %iFEE.
grgn | @ D0 O 0 O B e

ERYE. | =SHEFEEE (franinationtlourss repore)

EYERRESTEIERANES. SUTE. DELE. LETESTY., SURSTLE. g+
ZEHTLE, FEREE EESCRTRNNASDE. LANSSETONSSTNER. 52
EEATY. |LEERAENS. SHERNEREATNE. SESHerERE LEEHELTERATRSS
B EmsTobessiopiEng ) Sokssid URELpEEEns. TF TassE
SEEFREREETE.

“Biomass Energr:Technologr and Application™ is a specialized course for master
and Fh.D students majoring in Biocmass Enerpgr, Biclopr Enpineering, Applied
Chemistrr, Chemical Engineering and Technolopr. Biclopr Scisnce, etc. The course
focuses on the up—to—dats theoriess, technolopizsand application of bicmass =n=rpr.
It presents a description of biomass snerpr production technologr, application and
EFETAHEMS: |resent ressarches. The course contents include the wtilization prospect, the
current development, the new production technoloprand the commercialization status
of biocmass =nerpgr, =ic. Through the studr of this course, siudsnis ars requirsed to
masterthe basicthecry andtechnolopr for bicmass energr, and to understand the
relevantresearch and commercialization trends. The knowledge will help students
research in the field of bicmass enerpr.

. EHERERS. ENERELSFRATE FT
ERENERERERASNE ¥

EWMEiESidg. 1. ESSNE a5

EWEREEENA. 2 SREERRERR L

SME RSN, 3. SEESEER ot

EREHFias. o sRNESESEs@iad oFT

EWEREENA. 5 SEEaErEA e
mEwy. |SUEnSidd. & SN ESEETEERSEA g

EHERFERT: 7. SHNESEER e

EME SN, & SEESErER a8

ERERERSSE JF
ERESTEA JFr
EEE ET

FFEE «ET

A

1. Shurcong Wang, Zhongrvang luc. Prrolvsis of bicmass. Science Press, 2018,
Z.Zhijie liu. Integrated Bicrefineries: Desipn, Analvsis, and Optimizatiom. CRC
Fress, 2012

3. Ashck Pander., Handbock of plani—tased bicfuslszs. CRC Press, 2005,

EEHETH: |4 David ¥, Mousdale, Bicfusls: Bictechnolopr, Chexistre, and sustainable
Development, CRC Press, 2008

E. Avhan Demirbas. Bicdiesel: A realistic fusl alternative for diesel enpines.
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AL RTINS
FEEE: RS HTHEER
#EeE. |ooansorrrcons | Euse. [mus
ERETEE. |CartchrdrataChemistry
EREHAE: |FLEE EESE. |2E8
2. |z =gre. |Fass
E*ﬂ‘ﬂgﬂi'ﬁﬁ:gq EELE |54 EE
BT EEITEER
TR EBER. KRR
gzsn: |0 0 @ OB > O riEeE |FEE
ERYE. | = S-EFEEE (Frazination + Course report)
% (ERESY) RERRSTESN-—HESnIaer 4ISESTLEM. T AREEELE
HETHEIRTEFNZL. "SELE" EEREREENLIEETAE LT RETFHTAE.
EEAZELA: |FETBREENTREENERRE. BEXEARINE. MESSLEREFER. B0ES. B
HhE. RS EEIsET2RARE. TERFLCHAE-RNEENER. SEed—
FEIENEFLLENLERRSENIAIT REN SR,
“Carbohrdrate Chemistre”™ is a specialized course for master students majoring in
E IR chexistry and chemical snginesring. The course provides an introduction to basic
* |knowledpss? carbcohrdrates, the related reactions and mechanisms, s=specially the
state—of—the—art technolopies of carbohrdrate transformation.
Sl MPRENESEETE s
EmpEi. 3. gERNTREEE ET
WS ERELE 5T
FEREAE EIT
R et
WEEAFHBRIRA R SEFNEIER ET
55 TEAFLLE eFT
T | EEaELALE s
HEAEELLE e85
EFEFEENE. EUEEREELE 3
FEFENEE. EURERELLE ET
R et
FFEREE aE
HEIE-
[1] AZ#. =iE deE fddgii, 20058
(Kong Fanzuc. Chemistry of Sugars. Beijing: Scientific Press, 200S)
[2] BeHE. FEEL Sl (B8 | JbE: EET e 2013
(Zhang litian, luc 7higang. Chemistry of Carbchrvdrates (lst editicn). Beijing:
China light Industrv Press, 2013)
2Em=oE, [FI2EF. REES. @hidiis: PEsEE. jbw: SFETdgi, 2007,
= - * | {Jin Zhengru, Gu Zhengbiac, e=tc. Chemistrr of Carbchrdrates: Principles and
Epplications. Beijing: Chemical Industry Press, 2007)
[4] R. V. =tick, = J. Williams. Carbohrdrates: The essential molecules of 1life
(ZndEdition). Elsevier Science, 200E.
[E] ¥. Fhilippe, J.Aupe, Y. Queneau, Carbohrvdrate Chepistry: Volume 40, Foval
Zocisty of Chemistry, 2014,
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3) July, 2019: The education program for Academic master degree in Mechanical and Power
Engineering was approved by Graduate School of ECUST. The program/curriculum is available
for master students to select BBChina courses. The following webpages shows the courses that
can be seen and selected in the student study plan system.
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Annex

BBChina

Master Program
on Bio-Based Circular Economy

Courses of colleges in Fall Semester 2019
College: RSN TELH B (Fan_ BB (Ankinas B
| 2 | Start
®E Coarse Kind Courde College Course Code ’ Course Name S Semestor leetuser | &End (ClasTme 1] Room 1 |[Class
[ bours | fyecks

1 BEER MSHHTESDR 004D050201BM02 TP, BRRIRENHEE 2 32 2019Fall 0SSO1RH 2:10 B

2 SR AMESHAHTESE D078} FiHS ERSETTN 2 32 2019Fall 0734280858 210 Tues¥-12 BSO6

3 STER HNMSHNTHLR 104D0S0T0IBM0S WBRETHE 2 32 2019Fall 06941RF 2E 200 Thur$12 Bfiso7

a BEER RSO TEZR 04D0S07018001 MSTEITRE 2 32 2019Fall 0p4194FIRA 119 (=13

5 [ F et ] NFMSIMND TELR 104D0R0TOIBM FABRKS T 2 32 2019Fall 0R639FEFERG HEE] it

6 Bt RSN TIRLR 10aD0s070IBM6 SIEFISIHE 2 32 2019Fall 06247309 119 Thue'$12  E9601

7 WL RSN TIZLM  10AMOSE101B0DS 3§ H S 4 64 2019Fall 06476fA1 T 204 Tues¥.11 BFS04. Thur
£ 7 etcat ] NWMSMNTZLIR 10aM0s02018003 THZMEGS 2 32 2019Fall 05801%H 210 Tues9-10 BS07 Fadel
9 Wt MMSINTHRLR  004MOSL2018005 THEISH/ICHEY 2 32 2019Fall OR30S3EE 240 Thur's-8 B/a0s

10 AR HMSIHNTELR 10AMOS0201B006 THEMZS (FEL0M0 2 32 2019Fall 0TG0SEAIRE 2.10  Frill4 Z 10306

1 Wt MMSIMDTELR  10AMOs0201B010 MM HS 4 64 2019Fall 07004%HEFH 200 Wed/5'8 607 Fo's.
12 BEEi MMSHD TSR toameso201c024 WERBH TR 2 32 2019Fall 06SSSEE 2:10  Mon'l-4 Bs07

13 et ] RSN TRLIR 10aMOS0201C026 B REMEEITHE 2 32 2019Fall OTOOSEIRE 2010 Tues/l-4 T 10306

M BEER MWSHHTHELR 0aMos07018002 T TSN 2 32 2019Fall :ﬂz:’;ﬁ 200 Thud7-8 V10T Fod
15 MrER NMESHOTELRE 0aMOSU7018003 MFRENFE 2 31 2019Fall 0399855 200 Tues/3-4 JVI0T  Fnis
16 BETER NMSMOTESRE 004MOR0701B00S WH TIERNE 4 64 2019Fall zt:;;g 219 Mon/S8 JVio7

17 AL MWSHHTHELIR 104AMOS07010029 FHES TR AT 1 16 2019Fall 0586286 48 2.6 Mon9-12 Vol

H WEESR  NRSHHTHELE 0MOSITFFCOL EMMAEEASEA (RFX) 3 54 2019Eall &“ff:?;ﬁ 2.14 HE

- e < . OR207IREAR ’

19 FEER RSN TERSR (0IMOSOTFFCOLS SRIBERES HR (233) 2 36 2019l e 210 aE

20 AR WSO TESR 0IMs37018001 RETEGE 2 32 2019Fall 06791RRIETE 210 FrifS-8 705

21 LR MWMSHHTHLR 0aM0837018002 BEELBWICSHAR 2 32 2019Fall 0R291HEE 210 Wed/S-8 /504

2 R ESHHTESR 0MSI01600s TSR ARG o o o PTIRE L pne mes

23 WTER MMSHMHTRLR 0aM0s07010029 FHESE TR AR 1 16 2019Fall 05862MEHE 710 Mon'¥-12 Vot

24 BEEY  MWSIMHTESR 04M0s01018002 BEHS 2 32 2019Fall WW0STREM 1519 Fris8 303

25 AR AMSINDTHLR 104M0s02018004 MRS N SRIES 2R 2 32 2019Fall 068761F4L 119 Tuex9-12 506

26 BEER NSO THESRE 0aM0s02010022 TNASH TRERERAZAR 2 32 2019Fall 06157508 .19 Thue'S-8 03

27 gt ] MMSID TSR 00aM080201C025 FBEESFRAR 2 32 2019Fall 0p644EEETEY 11-19  Mon'S-8 Ea0s

2% Wi NMESHHTELRE 0aMs02010031 BREHEAREGDR 2 32 2019Fall 03021XFIRFE 119 Tuex/l-4 #707

29 rER HMWMSWHTELE 10aMos02010032 LA EE 2 32 2019Fall 06325848 1119 Mon'l-4 w507

3 BT ER NWMSMNTELR 00aM0S0201C033 THAEREEOZA 2 32 2019Fall 06438]sJEY B-19 Tues/9-10 BS07  Thur
31 a3t NMSHMDTHELR 04M0802010035 HRCAEERREGH 2 32 2019Fall ORSNIMETE 11-19  Fri5-8 507

22 HEAER SO THESR 10aMIS0700C052 BXEE 1 16 2019Fall 05861255 1119 Wed/5-8 V210

13 [rof e 3t MMSINTRELSR 00AMOSH7010025 5 FH¥E0T FE 2 32 2019Fall 0T07SI®FAE 119 Thur/s-S /605

u BEER NESHHTELRE 0aMos07010029 FAESE LR RN 1 16 2019Fall 058624AHIE 11:14 - Mon'9-12 V1ol

15 |Gt ] MMSENTHELIR  104MOS37018003 fC TSI A BE 2R 2 32 2019Fall O67924E (9 1119 Frig-12 Bfis07

6 SEHTWPE RSO TESR (0IFSS01E0T EEHL (NMTE) 4 800 2019Fall 070030HER) 119 HE

37 SEWFLSMO NRSHHTELR 004F0S5206E01 EHENP (IH) TE) 4 §00  2019Fall 06STOMER 119 B

13 RERMTWLRMT NMRSHHTELR 00F0852060004 AR GEFERESWE 2 32 2019Fall 06291 MEE 210 Mon/i- 603

19 ZEFTULN NWSHHTESR (0IF0S52068001 S HEN SR 2 31 2019Fall 06476{8 S 119 Wed9.12 /504

4 FEBETUSE NESIMHTELSR (04F0s52068002 FHHBHRSFHPER 2 32 2019Fall Effio ;Ji;g 119 Fris8 603

4 ZESFUSMC RSN TESR 004F0852068003 YAESMERS S0, 2 32 2019Fall 0SOS4BAE 1119 Thur!S.8 E607

42 ZABETLST NRSHHTELR (04r0ss206c001 FlINE 2 32 2019Fall 3:?:;32 119 Frill-4 V107
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Courses of colleges in Fall Semester 2019
College: [ZMIBERE B (Fan_ BB (Aukins B
| : ' | Sumn
Conowe Kind ‘ Course Collezo ’ Cowrse Code l Course Nama lectorer | &'End |ClagsTime 1} Room i
| Wecks
1 ISR EWTESRE V03DOTIIBIL TEEREMLS 3 48 2019Fail :wu:.??% 218 Thur'3-4 /603
RERE ik |
2 SEER  EWMIEZR 103DOTIHBN0I EHRHLFRER 2 32 2019Fall 035623KMUR 218 Mondd /606
3 bt EWMTEPR UO3DORITOIBOAL EHR G A3ATRTHS B 2 32 2019Fall 03SSKIRTTH 208 Tues/S-8 BE
4 BEER  ENIRPE 103D0S2201B004 RTHEE T2 2 32 2019Fall 3:31:2: 218 Wedi3-4 603
5 mrEw EMTEPR D03DORIGFFBUOT REMIAMESHE 2 3z 2019Fal ?;::’:ﬁif 29 Wed9:11 fa03
6 ISEER EMTEYR LOIDOKIGFFBIOL EY TR IR 2 32 2019Fall :ng 29  FrilS® B/603
7 Wit EMTERR LOAMOTOTOIBONT S@EE(L T2 2 32 2019Fall ?Kf“g%‘ﬁ 2.9 Tues®.12 607
US&EI =X
8 BEER EMIERR 003IMOTI001B00G T 5 F EWP ] 64 2019Fall 035623K MR 218 Thur/s-8 PANIT
9 o=t EMITIERIR LOIMOTIO01BOW B¥ES S 9@ ] 64 2019Fall vaggz 208 Tues/3.4 VL0 Fods
10 WEER EWMTIEPIR DOIMOTIOFFCOM ST FEMEERT) 2 32 2019Fall 067645 HH 218 Thur/S:6 506
1 iR EWMTIEPR 003MOS 17038002 IS EMS M i 2 32 2019Fall ORS29FGETF 2.9  Mon'S-E PASIL]
12 WEER ENIEER LOIMOSITO3BO1L EY R & TE 4 64 2019Fall ﬁzzgg 218 Mon/l-d Vo
13 BTER EMIEPR DOIMORIT03B012 WA S FIUsE I 2 32 2019Fall 07T46ERTE 29 Frilss PASIIL
7] BEER  EMTESR D0IMORITFFBOD: EMEHLSHTE (2R 2 32 2019Fall 352;';:’ 218 Wedi34 /604
15 WAy EMIETR 0O3IMOSI7FFBOM ARG T# (2R 2 32 2019Fall :Z“z;:g 218 Wed/S+6 /604
i6 WEER  EWIEPER LOIMOSITFFCODT EMBERTETE (2RY) 2 32 2019Fal :?2;: 2.9 Frivdl 603
7 iR EWMTIEYR 003IMOS32018003 B 57082 2 32 2019Faill 06224MET 2.9  Mon/5-8 603
18 BEER  EWMIESYRE 003IMOS3201 8007 BREMEARS T2 4 64 2019Fall :Z:?Z:;ﬁ 208 Thur/5-8 606
1% ML EWMTEPR 03IMOS3201B00S BRESHE ] 64 2019Fall 077022 218 Frill4 606
20 BTEY EMIESR 003IMOR3201C005 BEBAKESRIERES 1 16 2019Fall 06807IREE 29 Mool 703
21 mETER  EWIEPER 003IMOSI2FFC00T REBIMESR (R} 1 16 2019Fall r""l:?:{:}‘;g;-g 2.1% B3
2 BTER EWIESR 003MOS36018002 1RERISF T2 2 32 2019Fall 0506387 29 Tuex'l-2 V10 Frld
23 W ER EWMITEPR 103MOS3601C003 BE TS 2 32 2019Fall OT900EE EiE 2.9 Tuex/3.4 603 Frdd
24 MEER  EMIESERE U0IMOTI001BO0S [ RENS 2 32 2019Fall 0739433604 118 Mon'S-8 FAIT)
25 Wi EMIESYE D03IMOTI001C00S EMER R SR SEHTA 1 16 2019Fall O6SIORRPESIAS  10-18  Tuex/S-8 603
26 Bt EHIEYER HOIMOTIOFFCO0S £PIELS S FENS (£8X) 2 32 2019Fall 0R3I3EM 118 Mon/S-8 603
27 iR EWMTIEYR 003IMOS1703C00 E4EF 54T 2 32 2019Fall OBAL3RER 8 Friis-8 FARIT]
28 WA EWTESR GOIMOSI201C008 R ISTRSEHIR 1 16 2019Fall 0789 DK 118 Tues/3:4 703
o Bl EWTESRE 10IMOSIE01C00S RENFRSTES 2 3 20090 ':‘ i‘fig WIS Thuoval BRSO3
W EEHTLSME EMTIEPR U03FOSS238ENL EMTRAGEELTE (Kie) 4 S50 2019Fall 0I32ERE 1:20 513
31 2EWSLST EWMIEPR 003FOSS2ISEN? EMTHAMEURH (RERS) a 800 2019Fall 0B32ERF 120 BiE
12 SEWNTUSE EWMIESR 00IFOR5238B003 RBEETHESEAR 2 32 2019Fail gz:fgfg 2.9 Mon/S8 1206
. =
33 EHWELRU £WIERR 0030852388007 METIE 2 3z 2019Fall .omc:‘_?f“f 218 Fri34 Bfis0s
V&M 25
M SHEEWSM £WIESER LOIFOR5238B001 XD TE 2 32 2019Fall OR8N 118 Wed/1-4 1V206
35 EHELSD EWIESER D03FUS5238B002 ERTHELIEARS T 2 3z 2019Fall .c:.s:-v::s%}u I8 Mon'S-§ 1206
36 EBTLSAMI EWITERR 003F085238C001 ETHERAE 2 32 2019Fall 077105508 B8 Wedi5-8 1206
17 2EIFLRM EHTEPR (03FUSS238C003 g;;wsg&im}glrlza 32 2019Fall 032290 W 18 Tuesi2-4 MEw
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mrgse>  EAST CHINA UNIVERSITY OF SCIENCE AND TECHNOLOGY

Approval

Dear Sir/Madam at University of Florence,

Ecust approved the syllabus of the following course: Master Program on Bio-based

Circular Economy — from Fields to Bioenergy, Biofuel and Bioproducts in China. (£

FEIRZFRREERETIAFF RN EVBEALT-FENEDRE. £9
RRIMEY - Rt EIRENFS)

o 514

By Professor Lanzhu Zhang

Vice Dean of School of Mechanical
And Power Engineering

For East China University of Science

and Technology

fh[E - LB 1501305 Hi4%:200237
130 Meilong Road, Shanghai 200237, China
http://www.ecust.edu.cn
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ANNEX I

- Approval Documents at SCLU

BBChina

Master Program
on Bio-Based Circular Economy

Master Program Approval Procedure SCU

UNIVERSITA

the steps followed by SCU for the approval of the Program
According to the related regulations in the university, the colleges could fine-tune the
study plans before June of each year based on the needs. In generally, college will discuss
the application and make decision. The results will be reported to the university and
recorded in the related system. In the meantime, the related courses will be added into
the system and the student can select them into their training program.

the main dates of the steps of the approval
1. In order to ensure the smooth implementation of the project, we handed our
application reports to the colleges at the end of December, 2018 and college approve
them during January of 2019. They signed and stamped on the training program.
2. In June, we handed application of course adding and course related materials to the
college, and they put these information into the university system.

the “position” of the BBChina Master Program within the Educational Offer of your
Institution
Since the BBChina Master Program is a new project to our university, the university need
to inspect its effect. So this program is still belonged to a branch of the secondary subjects.

List of all the available official documents related to the approval, in attachment:
o The signed and stamped Syllabus
o The serial number of course and the print of the web page of the university course
selection system
o Examples of Approved individual training program for four BBChina students
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M.Sc. in “College of Chemistry, Sichuan University” Version:
Program on “Bio-Based Circular Economy”

Sichuan University

College of Chemistry

Study Plan for Master Degree in
“Chemistry”

Program on “Bio-Based Circular Economy”
Degree Offered: M.Sc.

Objectives and Learning Outcomes of the Master:

The proposed program is designed to prepare highly-skilled engineers and managers in the
biomass to energy and bioproducts chain, who will be able to coordinate the design and
implement solutions to solve challenges with respect to technical, economic, environmental, and
ecological constraints. Therefore, this master program will cover the topics, such as energy
conversion technologies, including different biochemical routes, system design and optimization
from both technical and economical perspectives, project management, legal restrictions and
also aspects of climate change, pollution and the integration of renewable energies.

The Program will additionally be fostered through lectures oriented to the development of
entrepreneurship skills for sustainable business growth.

The master program is set-up and organised within the ERASMUS+ Project “Master Program on
Bio-Based Circular Economy: From Fields to Bioenergy, Biofuel and Bioproducts in China”
(BBChina), co-funded by the European Union.

vl

The program belongs to the College of Chemistry.

I. Program Objectives

To prepare highly qualified engineers, managers, researchers and high-level operators in the field
of biomass to energy and bioproducts, that will be able to complexly apply the acquired
knowledge to form, assess and make effective decisions on biomass based projects, on the basis
of scientific argumentations. The graduate will be able to follow the complex biomass to energy

and bioproducts chain, to optimise each step of the chain and chge adequate technology

> technBlogy,
the graduate

[PROJECT LOGO]
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M.Sc. in “College of Chemistry, Sichuan University” Version:
Program on “Bio-Based Circular Economy”

will have the necessary entrepreneurship knowledge and skills to start-up his/her own biomass
based activity.

II. Acquired Competences, Abilities and Skills:

e In-depth knowledge of the biomass and raw material provision sources and routes, -
including agricultural and forestry practices as well as algae production methodologies.
e In-depth knowledge of waste to energy technologies and waste management.
e In-depth knowledge of the biomass to energy chain issues, including logistics.
e In-depth knowledge in the biomass to energy conversion technologies, and their
fundamental thermochemical, biological, chemical and other technological concepts.
e In-depth knowledge of the main biomass to energy plant typologies. o
e In-depth knowledge of the chemistry basis of the biofuel production, and related
technologies from 1% generation to 4™ generation biofuels.
e In-depth knowledge of the biorefinery concept, and of the routes for bioproducts
\ production including bioplastics, biochemicals, soil amendments, building materials,
| pharmaceuticals etc.
e In-depth knowledge in the bio-based economy, market and policy issues.
e Advanced knowledge in other energy conversion technologies (including renewable
energy technologies “other” than biomass) and energy efficiency. "
e Advanced knowledge of the legislative and support strategies to rule and foster the
renewable energy development, with a special focus on the bioenergy chain.
e Advanced Knowledge in the Green Market strategies.
e Advanced knowledge in the environmental issues related to energy production,
sustainability and Life Cycle Assessment concept and tools.
e Advanced knowledge in the Secondary Pollution Control Issues related to biomass
production and use.
e Advanced Knowledge in the renewable electricity integration in the grid.
e Ability to develop and implement strategies to address major challenges in the biomass
to energy chain.

/> 7\

e Ability to merge knowledge from multi-disciplinary fields to design, develop and assess
new solutions for biomass to energy and bioproducts challenges.

e Ability to tackle issues in the design of the biomass to energy and bioproducts conversion .
routes.

e Ability to develop market strategies for bioproducts.
e Ability to analyse and improve a biorefinery process.
e Advanced Entrepreneurial skills.
e Ability to pursue a Ph.D. degree.

- Erasmus+ www.bbchina.eu < [PROJECT LOGO]
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General Rules and Conditions:

The proposed program is designed to last 2.5 years.

M.Sc. in “College of Chemistry, Sichuan University”
Program on “Bio-Based Circular Economy”

I.  Areas of specialty for admission to the M.Sc. Program:

Holders of the bachelor’s degree in:

e Chemistry

Study Plan:

Version:

This Study Plan is equivalent to 120 ECTS (European Credit Transfer and Accumulation System)

distributed as follows:

Chinese ECTS Notes Year
Credits /
Hours
1 Public Courses 10/177 Not Courses such as “Foreign
applicable | language”, “Dialectics of Nature”
and “Theory and Practice of
Socialism with Chinese
Characteristics” YEAR
Degree Courses 9/162 18 These are the courses that are 1.
necessary to get the “Degree in” Sl
BBChina Obligatory 9/162 18 These are the obligatory courses
Courses of the BBChina
BBChina Elective Courses 12/216 24 These are the elective courses of
the BBChina
Project + entrepreneurship 30 Entrepreneurship Course, YEAR
+ Traineeship/internship Project elaboration, 2
Master Thesis Traineeship/Internship &
30 Master Thesis First
half
VEAR
3
Total: 120 '
i
gy k
o
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Annex Il

M.Sc. in “College of Chemistry, Sichuan University” Version: .
Program on “Bio-Based Circular Economy”
Details of the Courses:
I. Public Courses (177 Credit Hours / No equivalence in ECTS):
L
Course Title Eapdity ECTS
/ Hours

The First Foreign Language 4/90
The Theory and Practice of Socialism with Chinese Characteristics 2/36
Dialectics of Nature 1/18
Postgraduate Comprehensive Quality Series 1/18
Academic Exchange Activities 2/15

II. Degree Courses (162 Credit Hours to be chosen/ 18 ECTS to be chosen):

Course Title /c'::tf; ECTS
Advanced chemistry experiments 3/54 6
Modern instrumental analysis 3/54 6
Advanced synthetic chemistry 3/54 6.
Elementary quantum chemistry 3/54 6 :
III. BBChina Obligatory Courses (162 Credit Hours / 18 ECTS):

Course Title f::l::i ECTS
Plant development biotogy 3/54 6
Biomass energy technology and application 3/54 6
Chemistry of garbohydrates 3/54 6

IV. BBChina Elective Courses (216 Credit Hours to be chosen/ 24 ECTS to be

chosen): |
Course Title ;:'::‘:trz ECTS
Biological resources and natural product chemistry 3/54 6
Meta-Omics 3/54 6
Bioreactor Engineering 3/54 6
Biomass process engineering for bioenergy production 3/54 6
Integrated Solid Waste Management and Reuse 3/54 6
Wastewater Treatment: Principles and Technology 3/54 6
Policy (Life cycle analysis) 3/54 6
Renewable Energy Technologies 3/54 6 i
Bioeconomy, Energy Market and Green Market 3/54 6.5
¥
[PROJECT LOGO]
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M.Sc. in “College of Chemistry, Sichuan University” Version:
Program on “Bio-Based Circular Economy”

V. Development of entrepreneurial Skills (Supporting E&T action / XX credits)

The learning activities related to the promotion of the entrepreneurial spirit will focus on the
development of the following skills: self-branding, team building, creative thinking/analytical thinking,
resilience, leadership, market, gaining the customer perspective, lean start-up, economic and
financial planning, design thinking for start-up, how to prepare a pitch, patent, market, value
proposition, and understanding the mechanisms of investment of a venture capital and grants.

VL. Project Development (X Credit Hours/ 30 ECTS):

Description of the Project assignment rules / period / dates

The project assignment will be combined with thesis work (1 year after enrolment). Each master
student should participate in the professional practice and the relevant research projects for the
thesis needs. Graduate students are required to submit thesis proposal and write a professional
practice summary report.

VII. Master Thesis (X Credit Hours/ 30 ECTS):

Rules of the Master Thesis / period / dates

A Master’s thesis should be carried out by the student independently under the guidance of his/her
mentor or advisor, 1 year after enrolment. The time for the thesis work from the date of the approval

of thesis proposal (1-1.5 years after enrolment) should not be less than 1 year in principle. The

maximum length of thesis work with course learning together at school must not exceed 4 years. The
general procedures for Master thesis are: literature reading and critical review —thesis proposal—
scientific research — writing thesis — thesis defence.

The Master’s degreé certification will be awarded only for the students who have satisfactorily
completed all the coursework and thesis requirements and those who meet the requirement of
Regulations Concerning Academic Degree in the People’s Republic of China. Students who have
completed the coursework requirements but have failed to complete the thesis requirement will be
provided a certification for completing the coursework only. At least one publication in an academic
journal or academic conference is to be made from a thesis.

The evaluation of the thesis should follow the following procedures:
(i) Evaluation made by the adviser and modification made by the student.

(ii) Deliver the thesis to two experts (professors or associate professors, advisor is excluded) for peer
review one month before the defence. -k

(R |

(i) Obtain permission for the thesis defence. Thesis defence can be done only after the thesis review
by the two experts is passed. v

R
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M.Sc. in “College of Chemistry, Sichuan University” Version:
Program on “Bio-Based Circular Economy”

Copyright Notice

Lectures and Course materials, including power point presentations, tests, outlines, and similar
materials, are protected by copyright. The ERASMUS+ “BBChina” consortium is the exclusive owner
of copyright in those materials. You may take notes and make copies of course materials for your
own use. You may not and may not allow others to reproduce or distribute lecture notes and course
materials publicly whether or not a fee is charged, without the Project’s express written consent.

- Erasmus+ www.bbchina.eu
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M.Sc. in “School of Chemical Engineering, Sichuan University” Version: 08/08/18
Program on “Bio-Based Circular Economy”

Sichuan University

School of Chemical Engineering

Study Plan for Master Degree in

“Biochemical Engineering”

Program on “Bio-Based Circular Economy”

Degree Offered: M.Sc.

Objectives and Learning Outcomes of the Master:

The proposed program is designed to prepare highly-skilled engineers and managers in the
biomass to energy and bioproducts chain, who will be able to coordinate the design and
implement solutions to solve challenges with respect to technical, economic, environmental, and
ecological constraints. Therefore, this master program will cover the topics, such as energy
conversion technologies, including different biochemical routes, system design and optimization
from both technical and economical perspectives, project management, legal restrictions and
also aspects of climate change, pollution and the integration of renewable energies.

The P"rogram will additionally be fostered through lectures oriented to the development of
entrepreneurship skills for sustainable business growth.

The master program is set-up and organised within the ERASMUS+ Project “Master Program on
Bio-Based Circular Economy: From Fields to Bioenergy, Biofuel and Bioproducts in China”
(BBChina), co-funded by the European Union.

The program belongs to the School of Chemical Engineering.

I. Program Objectives

To prepare highly qualified engineérs, managers, researchers and high-level operators in the field
of biomass to energy and bioproducts, that will be able to complexly apply the acquired
knowledge to form, assess and make effective decisions on biomass based projects, on the basis
of scientific argumentations. The graduate will be able to follow the complex biomass to energy
and bioproducts chain, to optimise each step of the chain and choose the a t\on‘:ﬁjhm\r‘b
for every different step. The graduate will also be able to select the b;zlcoﬂ\(ers ﬁgytez ¥

each raw material con5|dered as the starting pomt and will be able to deal-With the tchnolbgw,
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M.Sc. in “School of Chemical Engineering, Sichuan University” Version: 08/08/18

Program on “Bio-Based Circular Economy”

will have the necessary entrepreneurship knowledge and skills to start-up his/her own biomass
based activity.

II. Acquired Competences, Abilities and Skills:

Annex Il

Erasmus+

In-depth knowledge of the biomass and raw material provision sources and routes,
including agricultural and forestry practices as well as algae production methodologies.
In-depth knowledge of waste to energy technologies and waste management.

In-depth knowledge of the biomass to energy chain issues, including logistics.

In-depth knowledge in the biomass to energy conversion technologies, and their
fundamental thermochemical, biological, chemical and other technological concepts.
In-depth knowledge of the main biomass to energy plant typologies.

In-depth knowledge of the chemistry basis of the biofuel production, and related
technologies from 1% generation to 4" generation biofuels.

In-depth knowledge of the biorefinery concept, and of the routes for bioproducts
production including bioplastics, biochemicals, soil amendments, building materials,
pharmaceuticals etc.

In-depth knowledge in the bio-based economy, market and policy issues.

Advanced knowledge in other energy conversion technologies (including renewable
energy technologies “other” than biomass) and energy efficiency.

Advanced knowledge of the legislative and support strategies to rule and foster the
renewable energy development, with a special focus on the bioenergy chain.

Advanced Knowledge in the Green Market strategies.

Advanced knowledge in the environmental issues related to energy production,
sustainability and Life Cycle Assessment concept and tools.

Advanced knowledge in the Secondary Pollution Control Issues related to biomass

* production and use.

Advanced Knowledge in the renewable electricity integration in the grid.

Ability to develop and implement strategies to address major challenges in the biomass
to energy chain.

Ability to merge knowledge from multi-disciplinary fields to design, develop and assess
new solutions for biomass to energy and bioproducts challenges.

Ability to tackle issues in the design of the biomass to energy and bioproducts conversion
routes.

Ability to develop market strategies for bioproducts.

Ability to analyse and improve a biorefinery process.

Advanced Entrepreneurial skills.

Ability to pursue a Ph.D. degree.
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M.Sc. in “School of Chemical Engineering, Sichuan University
Program on “Bio-Based Circular Economy”

General Rules and Conditions:

The proposed program is designed to last 2.5 years.

I. Areas of specialty for admission to the M.Sc. Program:

Holders of the bachelor’s degree in:
*  Chemical Engineering

Study Plan:

o Version: 08/08/18

This Study Plan is equivalent to 120 ECTS (European Credit Transfer and Accumulation System)

distributed as follows:

Erasmus+

6)@“1”"67
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Public Courses 10/177 Not Courses such as “Foreign
applicable | language”, “Dialectics of Nature”
and “Theory and Practice of
Socialism with Chinese
Characteristics”
Degree Courses 6/108 18 These are the courses that are YE1A .
necessary to get the “Degree in”
BBChina Obligatory 9/162 18 These are the obligatory courses
Courses - of the BBChina
BBChina Elective Courses 12/216 24 These are the elective courses of
the BBChina
Project + entrepreneurship 30 Entrepreneurship Course, YEAR
+ Traineeship/internship Project elaboration, 2
Master Thesis Traineeship/Internship &
30 Master Thesis First
half
YEAR
3
Total: 120
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Annex Il

Program on “Bio-Based Circular Economy”

Details of the Courses:

M.Sc. in “School of Chemical Engineering, Sichuan University”

I.  Public Courses (177 Credit Hours / No equivalence in ECTS):

Version: 08/08/18

Course Title

Credits
/ Hours

The First Foreign Language 4/90
The Theory and Practice of Socialism with Chinese Characteristics 2/36
Dialectics of Nature 1/18

Postgraduate Comprehensive Quality Series

1/18

Academic Exchange Activities

2/15

II. Degree Courses (108 Credit Hours to be chosen/ 18 ECTS to be chosen):

Course Title Sredlts ECTS
/ Hours

Chemical transport phenomena 3/54 9

Chemical engineering thermodynamics 3/54 9

New technologies for pharmaceutical and biological separation 3/54 9

Experimental design and data analysis 3/54 9

Advanced organic chemistry 3/54 9

Computational chemistry 3/54 9

III.  BBChina Obligatory Courses (162 Credit Hours / 18 ECTS):

Course Title Credits ECTS
/ Hours

Plant development biology 3/54 6

Biomass energy technology and application 3/54 6

Chemistry of carbohydrates 3/54 6

IV.  BBChina Elective Courses (216 Credit Hours to be chosen/ 24 ECTS to be

chosen):

Course Title /C:e:l::ss ECTS
Biological resources and natural product chemistry 3/54 6
Meta-Omics o 3/54 6
Bioreactor Engineering 3/54 6
Biomass process engineering for bioenergy production 3/54 6
Integrated Solid Waste Management and Reuse 3/54 6
Wastewater Treatment: Principles and Technology 3/54 6 °
Policy (Life cycle analysis) 3/54 "6
Renewable Energy Technologies 3/54 6

www.bbchina.eu
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M.Sc. in “School of Chemical Engineering, Sichuan University” Version: 08/08/18
Program on “Bio-Based Circular Economy” .

Bioeconomy, Energy Market and Green Market 3/54 6

V. Development of entrepreneurial Skills (Supporting E&T action / XX credits)

The learning activities related to the promotion of the entrepreneurial spirit will focus on the
development of the following skills: self-branding, team building, creative thinking/analytical thinking,
resilience, leadership, market, gaining the customer perspective, lean start-up, economic and
financial planning, design thinking for start-up, how to prepare a pitch, patent, market, value
proposition, and understanding the mechanisms of investment of a venture capital and grants.

VI. Project Development (X Credit Hours/ 30 ECTS):

Description of the Project assignment rules / period / dates

The project assignment will be combined with thesis work (1 year after enrolment). Each master
student should participate in the professional practice and the relevant research projects for the
thesis needs. Graduate students are required to submit thesis proposal and write a professional
practice summary report.

VII. Master Thesis (X Credit Hours/ 30 ECTS):

Rules of the Master Thesis / period / dates

A Master’s thesis should be carried out by the student independently under the guidance of his/her
mentor or advisor, 1 year after enrolment. The time for the thesis work from the date of the approval
of thesis proposal (1-1.5 years after enrolment) should not be less than 1 year in principle. The
maximum length of thesis work with course learning together at school must not exceed 4 years. The
general procedures for Master thesis are: literature reading and critical review —thesis proposal—
scientific research — writing thesis — thesis defence.

The Master’s degree certification will be awarded only for the students who have satisfactorily
completed all the coursework and thesis requirements and those who meet the requirement of
Regulations Concerning Academic Degree in the People’s Republic of China. Students who have
completed the coursework requirements but have failed to complete the thesis requirement will be
provided a certification for completing the coursework only. At least one publication in an academic
journal or academic conference is to be made from a thesis.

The evaluation of the thesis should follow the following procedures:
(i) Evaluation made by the adviser and modification made by the student.

(ii) Deliver the thesis to two experts (professors or associate professors, advisor is excluded) for peer
review one month before the defence.

(iii) Obtain permission for the thesis defence. Thesis defence can be done only after the thesis review
by the two experts is passed. 4
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M.Sc. in “School of Chemical Engineering, Sichuan University” Version: 08/08/18
Program on “Bio-Based Circular Economy” ¢

Copyright Notice

Lectures and Course materials, including power point presentations, tests, outlines, and similar
materials, are protected by copyright. The ERASMUS+ “BBChina” consortium is the exclusive owner
of copyright in those materials. You may take notes and make copies of course materials for your
own use. You may not and may not allow others to reproduce or distribute lecture notes and course
materials publicly whether or not a fee is charged, without the Project’s express written consent.
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M.Sc. in “Institute of New Energy and Low-Carbon Technology . Sichuan University”  Version: 08/08/18
Program on “Bio-Based Circular Economy” 2

Sichuan University

Institution of New Energy and

Low-Carbon Technology

Objectives and Learning Outcomes of the Master:

The proposed program is designed to prepare highly-skilled engineers and managers in the
biomass to energy and bioproducts chain, who will be able to coordinate the design and
implement solutions to solve challenges with respect to technical, economic, environmental, and
ecological constraints. Therefore, this master program will cover the topics, such as energy
conversion technologies, including different biochemical routes, system design and optimization
from both technical and economical perspectives, project management, legal restrictions and
also aspects of climate change, pollution and the integration of renewable energies.

The Program will additionally be fostered through lectures oriented to the development of
entrepreneurship skills for sustainable business growth,

The master program is set-up and organised within the ERASMUS+ Project “Master Program on
Bio-Based Circular Economy: From Fields to Bioenergy, Biofuel and Bioproducts in China”
(BBChina), co-funded by the European Union.

The program belongs to the Institution of New Energy and Low-Carbon Technologies Technology
Institution of New Energy and Low-Carbon Technology.

I.  Program Objectives

To prepare highly qualified engineers, managers, researchers and high-level operators in the field
of biomass to energy and bioproducts, that will be able to complexly apply the acguired
knowledge to form, assess and make effective decisions on biomass based projects, on the basis
of scientific argumentations. The graduate will be able to follow the complex biomass to energy

(G
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M.Sc. in “Institute of New Energy and Low-Carbon Technology . Sichuan University”  Version: 08/08/18
Program on “Bio-Based Circular Economy” ?

and bioproducts chain, to optimise each step of the chain and choose the adequate technology
for every different step. The graduate will also be able to select the best conversion route for
each raw material considered as the starting point, and will be able to deal with the technology,
market and regulation issues and to operate within the green market. Furthermore, the graduate
will have the necessary entrepreneurship knowledge and skills to start-up his/her own biomass
based activity.

I. Acquired Competences, Abilities and Skills:

® In-depth knowledge of the biomass and raw material provision sources and routes,
including agricultural and forestry practices as well as algae production methodologies.

In-depth knowledge of waste to energy technologies and waste management.

® In-depth knowledge of the biomass to energy chain issues, including logistics.

® In-depth knowledge in the biomass to energy conversion technologies, and their
fundamental thermochemical, biological, chemical and other technological concepts.

® In-depth knowledge of the main biomass to energy plant typologies.

® In-depth knowledge of the chemistry basis of the biofuel production, and related /
technologies from 1%t generation to 4t generation biofuels.

® In-depth knowledge of the biorefinery concept, and of the routes for bioproducts

production including bioplastics, biochemicals, soil amendments, building materials,

pharmaceuticals etc.

-t

® In-depth knowledge in the bio-based economy, market and policy issues. /‘//;%%
® Advanced knowledge in other énergy conversion technologies (including renewable '\g‘;

energy technologies “other” than biomass) and energy efficiency.

e Advanced knowledge of the legislative and support strategies to rule and foster the
renewable energy development, with a special focus on the bioenergy chain.

® Advanced Knowledge in the Green Market strategies.

e Advanced knowledge in the environmental issues related to energy production,
sustainability and Life Cycle Assessment concept and tools.

® Advanced knowledge in the Secondary Pollution Control Issues related to biomass
production and use.

® Advanced Knowledge in the renewable electricity integration in the grid.

® Ability to develop and implement strategies to address major challenges in the biomass
to energy chain.

® Ability to merge knowledge from multi-disciplinary fields to design, develop and assess
new solutions for biomass to energy and bioproducts challenges.

e Ability to tackle issues in the' design of the biomass to energy and bioproducts conversion
routes.

® Ability to develop market strategies for bioproducts.

® Ability to analyse and improve a biorefinery process.

® Advanced Entrepreneurial skills.

* Ability to pursue a Ph.D. degree. ’i
) LZJ v & .
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M.Sc. in “Institute of New Energy and Low-Carbon Technology . Sichuan University”  Version: 08/08/18

Program on “Bio-Based Circular Economy”

General Rules and Conditions:

The proposed program is designed to last 2.5 years.

I. Areas of specialty for admission to the M.Sc. Program:

Holders of the bachelor’s degree in:

e Biology

Study Plan:

This Study Plan is equivalent to 120 ECTS (European Credit Transfer and Accumulation System)

distributed as follows:

Chinese ECTS Notes Year
Credits /
Hours
Public Courses 10/177 Not Courses such as “Foreign
applicable | language”, “Dialectics of Nature”
and “Theory and Practice of
Socialism with Chinese
Characteristics”
Degree Courses 9/162 18 These are the courses that are YEf R
necessary to get the “Degree in”
BBChina Obllgatory 9/162 18 These are the obligatory courses
Courses of the BBChina
BBChina Elective Courses 12/216 24 These are the elective courses of
the BBChina
Project + entrepreneurship 30 Entrepreneurship Course, YEAR
+ Traineeship/internship Project elaboration, 2
Master Thesis Traineeship/Internship &
30 Master Thesis First
half
YEAR
3
Total: 120
i 4
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M.Sc. in “Institute of New Energy and Low-Carbon Technology . Sichuan University”  Version: 08/08/18
Program on “Bio-Based Circular Economy”

Details of the Courses:

I. Public Courses (177 Credit Hours / No equivalence in ECTS):

Course Title Credits ECTS
/ Hours

The First Foreign Language 4/90

The Theory and Practice of Socialism with Chinese Characteristics 2/36

Dialectics of Nature 1/18

Postgraduate Comprehensive Quality Series 1/18

Academic Exchange Activities 2/15

II. Degree Courses (162 Credit Hours to be chosen/ 18 ECTS to be chosen):

Course Title Credits ECTS
/ Hours
Advanced microbiology 3/54 6
Basic of biomass energy 3/54 6 \
Biomass technology 3/54 6 ‘%
Biomass Resources 3/54 6
Energy biotechnology 3/54 6 ? i
1
Il BBChina Obligatory Courses (162 Credit Hours / 18 ECTS): s
Credit 25
Course Title . LS ECTS
/ Hours
Plant development biology 3/54 6
Biomass energy technology and application 3/54 6
Chemistry of carbohydrates 3/54 6

IV.  BBChina Elective Courses (216 Credit Hours to be chosen/ 24 ECTS to be

chosen):
Course Title /C:'e::‘ri ECTS
Biological resources and natural product chemistry 3/54 6
Meta-Omics 3/54 6
Bioreactor Engineering 3/54 6
Biomass process engineering for bioener'g‘y production 3/54 6
Integrated Solid Waste Management and Reuse 3/54 6
Wastewater Treatment: Principles and Technology 3/54 6
Policy (Life cycle analysis) 3/54 6 .
Renewable Energy Technologies 3/54 6,
Bioeconomy, Energy Market and Green Market 3/54 5
- Erasmus + www.bbchina.eu [PROJECT LOGO]
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M.Sc. in “Institute of New Energy and Low-Carbon Technology . Sichuan University”  Version: 08/08/18

Program on “Bio-Based Circular Economy”

V. Development of entrepreneurial Skills (Supporting E&T action / XX credits)

The learning activities related to the promotion of the entrepreneurial spirit will focus on the
development of the following skills: self-branding, team building, creative thinking/analytical thinking,
resilience, leadership, market, gaining the customer perspective, lean start- up, economic and
financial planning, design thinking for start- up, how to prepare a pitch, patent, market, value
proposition, and understanding the mechanisms of investment of a venture capital and grants.

VL. Project Development (X Credit Hours/ 30 ECTS):

Description of the Project assignment rules / period / dates

The project assignment will be combined with thesis work (1 year after enrolment). Each master
student should participate in the professional practice and the relevant research projects for the
thesis needs. Graduate students are required to submit thesis proposal and write a professional
practice summary report.

VII. Master Thesis (X Credit Hours/ 30 ECTS):

Rules of the Master Thesis / period / dates

A Master’s thesis should be carried out by the student independently under the guidance of his/her
mentor or advisor, 1 year after enrolment. The time for the thesis work from the date of the approval
of thesis proposal (1-1.5 years after enrolment) should not be less than 1 year in principle. The
maximum length of thesis work with course learning together at school must not exceed 4 years. The
general procedures for Master thesis are: literature reading and critical review —thesis proposal—
scientific research — writing thesis — thesis defence.

The Master’s degree certification will be awarded only for the students who have satisfactorily
completed ,all the coursework and thesis requirements and those who meet the requirement of
Regulations Concerning Academic Degree in the People’s Republic of China. Students who have
completed the coursework requirements but have failed to complete the thesis requirement will be
provided a certification for completing the coursework only. At least one publication in an academic
journal or academic conference is to be made from a thesis.

The evaluation of the thesis should follow the following procedures:
(i) Evaluation made by the adviser and modification made by the student.

(ii) Deliver the thesis to two experts (professors or associate professors, advisor is excluded) for peer
review one month before the defence.:!

(iii) Obtain permission for the thesis defence. Thesis defence can be done only after the thesis review
by the two experts is passed.

(iv) Thesis defence and obtain permission from the thesis jury (Thesis Committee), which shoutd
consist of 3-5 professors or associate professors. Pl
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M.Sc. in “Institute of New Energy and Low-Carbon Technology . Sichuan University”  Version: 08/08/18
Program on “Bio-Based Circular Economy”

Copyright Notice

Lectures and Course materials, including power point presentations, tests, outlines, and similar
materials, are protected by copyright. The ERASMUS+ “BBChina” consortium is the exclusive owner
of copyright in those materials. You may take notes and make copies of course materials for your
own use. You may not and may not allow others to reproduce or distribute lecture notes and course
materials publicly whether or not a fee is charged, without the Project’s express written consent.
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M.Sc. in “College of Life Sciences, Sichuan University” Version:
Program on “Bio-Based Circular Economy”

Sichuan University

College gf,Llfe Sciences

Objectives and Learning Outcomes of the Master:

The proposed program is designed to prepare highly-skilled engineers and managers in the
biomass to energy and bioproducts chain, who will be able to coordinate the design and implement
solutions to solve challenges with respect to technical, economic, environmental, and ecological
constraints. Therefore, this master program will cover the topics, such as energy conversion
technologies, including different biochemical routes, system design and optimization from both
technical and economical perspectives, project management, legal restrictions and also aspects of
climate change, pollution and the integration of renewable energies.

The Program will additionally be fostered through lectures oriented to the development of
entrepreneurship skills for sustainable business growth.

The master program is set-up and organised within the ERASMUS+ Project “Master Program on
Bio-Based Circular Economy: From Fields to Bioenergy, Biofuel and Bioproducts in China”
(BBChina), co-funded by the European Union.

The program belongs to the College of Life Sciences.

I. Program Objectives

To prepare highly qualified engineers, managers, researchers and high-level operators in the field
of biomass to energy and bioproducts, that will be able to complexly apply the acquired knowledge
to form, assess and make effective decisions on biomass based projects, on the basis of scientific
argumentations. The graduate will be able to follow the complex biomass to energy and
bioproducts chain, to optimise each step of the chain and choose the adequate technology for
every different step. The graduate will also be able to select the best conversion route for each
raw material considered as the starting point, and will be able to deal with the technology, market
and regulation issues and to operate within the green market. Furthermore, the graduate willjhave
the necessary entrepreneurship knowledge and skills to start-up his/her own biomass based
activity.
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M.Sc. in “College of Life Sciences, Sichuan University” Version:
Program on “Bio-Based Circular Economy”

II. Acquired Competences, Abilities and Skills:

* In-depth knowledge of the biomass and raw material provision sources and routes,
including agricultural and forestry practices as well as algae production methodologies.

* In-depth knowledge of waste to energy technologies and waste managemeht.

* In-depth knowledge of the biomass to energy chain issues, including logistics.

® In-depth knowledge in the biomass to energy conversion technologies, and their
fundamental thermochemical, biological, chemical and other technological concepts.

® In-depth knowledge of the main biomass to energy plant typologies.

® In-depth knowledge of the chemistry basis of the biofuel production, and related
technologies from 1% generation to 4t generation biofuels.

® In-depth knowledge of the biorefinery concept, and of the routes for bioproducts
production including bioplastics, biochemicals, soil amendments, building materials,
pharmaceuticals etc.

* In-depth knowledge in the bio-based economy, market and policy issues.

® Advanced knowledge in other energy conversion technologies (including renewable
energy technologies “other” than biomass) and energy efficiency.

® Advanced knowledge of the legislative and support strategies to rule and foster the
renewable energy development, with a special focus on the bioenergy chain.

e Advanced Knowledge in the Green Market strategies.

® Advanced knowledge in the environmental issues related to energy production,
sustainability and Life Cycle Assessment concept and tools.

® Advanced knowledge in the Secondary Pollution Control Issues related to biomass
production and use.

¢ Advanced Knowledge in the renewable electricity integration in the grid.

* Ability to develop and implement strategies to address major challenges in the biomass to
énergy chain.

® Ability to merge knowledge from multi-disciplinary fields to design, develop and assess
new solutions for biomass to energy and bioproducts challenges.

® Ability to tackle issues in the design of the biomass to energy and bioproducts conversion
routes.

* Ability to develop market strategies for bioproducts.

* Ability to analyse and improve a biorefinery process.

® Advanced Entrepreneurial skills.

* Ability to pursue a Ph.D. degree.
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M.Sc. in “College of Life Sciences, Sichuan University” Version:
Program on “Bio-Based Circular Economy”

General Rules and Conditions:

The proposed program is designed to last 2.5 years.

L. Areas of specialty for admission to the M.Sc. Program:

Holders of the bachelor’s degree in:
e Biology

Study Plan:

This Study Plan is equivalent to 120 ECTS (European Credit Transfer and Accumulation System)
distributed as follows:

Public Courses Courses such as “Foreign
applicable | language”, “Dialectics of Nature”
and “Theory and Practice of .
Socialism with Chinese A
Characteristics”
Degree Courses 8/144 18 These are the courses that are YEfR 1
necessary to get the “Degree in” S
BBChina Obligatory 9/162 18 These are the obligatory courses ”{
Courses ‘ of the BBChina
BBChina Elective Courses 12/216 24 These are the elective courses of
the BBChina i I 2
Project + 30 Entrepreneurship Course, YEAR '
entreprenéurship + Project elaboration, 2
Traineeship/internship w . Traineeship/Internship &
Master Thesis - 30 Master Thesis First
. half
- - YEAR
. 3
Total: 120
o
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Details of the Courses:

M.Sc. in “College of Life Sciences, Sichuan University”
Program on “Bio-Based Circular Economy”

I.  Public Courses (177 Credit Hours / No equivalence in ECTS):

Version:

Course Title Credits | pors
/ Hours

The First Foreign Language 4/90

The Theory and Practice of Socialism with Chinese Characteristics 2/36 ,

Dialectics of Nature 1/18 l .

Postgraduate Comprehensive Quality Series 1/18

Academic Exchange Activities 2/15

II. Degree Courses (144 Credit Hours to be chosen/ 18 ECTS to be chosen):

Course Title febeciltS ECTS
/ Hours

Microcosmic Biology 4/72

Macrobiology 4/72

Biostatistics and Data Analysis 4/72

IIl. BBChina Obligatory Courses (162 Credit Hours / 18 ECTS):

Course Title Credits | porg
/ Hours

Plant development biology 3/54 6

Biomass energy technology and application 3/54 6

Chemistry of carbohydrates 3/54 6

IV.  BBChina Elective Courses (216 Credit Hours to be chosen/ 24 ECTS to be

chosen):
Course Title ;:'::l::z ECTS
Biological resources and natural product chemistry 3/54 6
Meta-Omics 3/54 6
Bioreactor Engineering 3/54 6
Biomass process engineering for bioenergy production 3/54 6
Integrated Solid Waste Management and Reuse 3/54 6
Wastewater Treatment: Principles and Technology 3/54 6
Policy (Life cycle analysis) 3/54 6
Renewable Energy Technologies 3/54 6
Bioeconomy, Energy Market and Green Market 3/54 6 '
7
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Annex Il

M.Sc. in “College of Life Sciences, Sichuan University” Version:
Program on “Bio-Based Circular Economy”

V. Development of entrepreneurial Skills (Supporting E&T action / XX credits)

The learning activities related to the promotion of the entrepreneurial spirit will focus on the
development of the following skills: self-branding, team building, creative thinking/analytical thinking,
resilience, leadership, market, gaining the customer perspective, lean start-up, economic and financial
planning, design thinking for start-up, how to prepare a pitch, patent, market, value proposition, and
understanding the mechanisms of investment of a venture capital and grants.

VI. Project Development (X Credit Hours/ 30 ECTS):

Description of the Project assignment rules / period / dates

The project assignment will be combined with thesis work (1 year after enrolment). Each master
student should participate in the professional practice and the relevant research projects for the thesis
needs. Graduate students are required to submit thesis proposal and write a professional practice
summary report.

VII. Master Thesis (X Credit Hours/ 30 ECTS):

Rules of the Master Thesis / period / dates

A Master’s thesis should be carried out by the student independently under the guidance of his/her
mentor or advisor, 1 year after enrolment. The time for the thesis work from the date of the approval
of thesis proposal (1-1.5 years after enrolment) should not be less than 1 year in principle. The
maximum length of thesis work with course learning together at school must not exceed 4 years. The
general procedures for Master thesis are: literature reading and critical review —thesis proposal—
scientific research — writing thesis — thesis defence.

The Master’s degree certification will be awarded only for the students who have satisfactorily
completed all the coursework and thesis requirements and those who meet the requirement of
Regulations Concerning Academic Degree in the People’s Republic of China. Students who have
completed the coursework requirements but have failed to complete the thesis requirement will be
provided a certification for completing the coursework only. At least one publication in an academic
journal or academic conference is to be made from a thesis.

The evaluation of the thesis should follow the following procedures:
(i) Evaluation made by the adviser and modification made by the student.

(ii) Deliver the thesis to two experts (prqﬁessors or associate professors, advisor is excluded) for peer
review one month before the defence.

(iii) Obtain permission for the thesis defence. Thesis defence can be done only after the thesis review
by the two experts is passed.
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M.Sc. in “College of Life Sciences, Sichuan University” Version:
Program on “Bio-Based Circular Economy”

Copyright Notice

Lectures and Course materials, including power point presentations, tests, outlines, and similar
materials, are protected by copyright. The ERASMUS+ “BBChina” consortium is the exclusive owner of
copyright in those materials. You may take notes and make copies of course materials for your own
use. You may not and may not allow others to reproduce or distribute lecture notes and course
materials publicly whether or not a fee is charged, without the Project’s express written consent.
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Grade:
College: College of Chemical Engineering

Sichuan University Graduate Individual Training Program

2019

Student ID: 2019222030152

Discipline ID: 085216

Name:

Xiaomei Lei

Tutor: Dan Li

Professional Name: Chemical Engneering

Course Course Course Title semester| credit |[Course level
category number
Compulsory G00000301 Academic exchange activities 1 2 masters
course course
Compulsory G00000302 Graduate Comprehensive Quality Series 1 1 master's
course course
Compulsory Academic norms and postgraduate thesis writing master's
course G00000305 guidance ! ! course
Compulsory The Theory and Practice of Socialism with master's
course M00000001 Chinese Characteristics ! 2 course
Compulsory M00000131 The First foreign language (Master English) 1 2 masters
course course
Compulsory M07030001 Advanced chemical experiment 2 3 masters
course course
Compulsory M07030002 Modern instrument analysis method 2 3 masters
course course
Compulsory M07030004 Elementary quantum chemistry 1 3 masters
course course
Elective MO00000002 Dialectics of Nature 2 1 masters
course course
Elective M07030105 Nano science and technology 2 3 masters
course course
Elective M07030403 Introduction to catalytic chemistry 1 3 masters
course course
Elective M07032101 Green chemistry and technology 1 3 masters
course course
Elective | \107032102 Carbohydrate Chemistry 2 3 masters
course course
Elective | 107101003 Life cycle impact analysis 1 3 master's
course course
Elective M07101005 Renewable energy technology 2 3 masters
course course
Elective M07101006 Bio-economy, energy market and green market 2 3 masters
course course
Elective M07100104 Plant Developmental Biology 1 3 masters
course course
Elective Biological resources and natural product master's
course M07100105 chemistry ! 3 course
Elective M08170310 Biomass Energy: Technology and Application 2 3 masters
course course
Total credits: 48 Tutor review: Date:
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College: College of Life Sciences

Sichuan University Graduate Individual Training Program

Grade: 2019

Student ID: 2019222040128
Discipline ID: 071000

Name: Qinsiying
Professional Name: 071000 Biology

Tutor:

Course Course Course Title semester| credit [Course level
category number
Compulsory G00000301 Academic Exchange Activities 1 2 master's
course course
Compulsory G00000302 Postgraduate Comprehensive Quality Series 1 1 master's
course course
Compulsory . o . master's
course G00000305 |Academic norms and postgraduate writing guide 1 1 course
Compulsory The Theory and Practice of Socialism with master's
course M00000001 Chinese Characteristics ! 2 course
Compulsory . . master's
course M00000131 The First Foreign Language 1 2 course
Compulsory . . master's
course M07100001 Microcosmic Biology 1 4 course
Compulsory M07100003 Biostatistics and data analysis 1 4 masters
course course
Elective | 100000002 Dialectics of Nature 2 1 masters
course course
Elective M07032102 Chemistry of carbohydrates 1 3 masters
course course
Elective M07100101 In-depth analysis of literature, experimental 9 3 master's
course design and skills training course
Elective M07100102 Advanced plant physiology 1 3 masters
course course
Elective M07100104 Plant developmental biology 1 3 masters
course course
Elective M07100105 Biological resources and natural product 1 3 master's
course chemistry course
Elective M07101003 Policy (Life cycle analysis) 1 3 masters
course course
Elective M07101005 Renewable energy technology 2 3 masters
course course
Elective M07101006 Bio-economy, energy market and green market 2 3 master's
course course
Elective | \107107102 Computing biology 1 3 masters
course course
Elective M08170310 Biomass Energy: Technology and Application 2 3 master's
course course
Total credits: 47 Tutor review: Date:
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College: New Energy and Low Carbon Technology Research Institute

Sichuan University Graduate Individual Training Program

Grade: 2019

Student ID: 2019226220001

Name: SuRanran

Tutor:

Discipline ID: 071029

Professional Name: 0710Z9 Biomass energy

Course Course Course Title semester| credit |Course level
category number
Compulsory G00000301 Academic Exchange Activities 1 2 master's
course course
Compulsory G00000302 Postgraduate Comprehensive Quality Series 1 1 masters
course course
Compulsory G00000305 |Academic norms and postgraduate writing guide 1 1 master's
course course
Compulsory MO000000L The Theory and Practice of Socialism with 1 9 master's
course Chinese Characteristics course
Compulsory . . master's
course M00000131 The First Foreign Language 1 2 course
Compulsory . - master's
course M07100001 Microcosmic Biology 1 4 course
Compulsory M07100003 Biostatistics and data analysis 1 4 master's
course course
Elective |\ 100000002 Dialectics of Nature 2 1 master's
course course
Elective M07032102 Chemistry of carbohydrates 1 3 masters
course course
Elective M07100101 In-depth analysis of literature, experimental 9 3 master's
course design and skills training course
Elective M07100104 Plant development biology 1 3 master's
course course
Elective M07100105 Biological resources and natural product 1 3 master's
course chemistry course
Elective M07101003 (policy) Life cycle analysis 1 3 master's
course course
Elective M07101005 Renewable energy technologies 2 3 masters
course course
Elective M07101006 Bioeconomy, energy market and green market 2 3 masters
course course
Elective M08170310 Biomass Energy: Technology and Application 2 3 master's
course course
Total credits: 41 Tutor review: Date:
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Sichuan University Graduate Individual Training Program

Grade: 2019

College: College of Chemical Engineering

Student ID: 2019223075176

Discipline ID: 085216

Name: Liu Zhang

Tutor: Houfang Lu
Professional Name: Chemical Engneering

Course Course Course Title semester| credit |Course level
category number
Compulsory G00000301 Academic exchange activities 1 2 master's
course course
Compulsory G00000302 Graduate Comprehensive Quality Series 1 1 master's
course course
Compulsory | 465000304 Engineering ethics 1 1 master's
course course
Compulsory G00000305 Academic norms and postgraduate thesis writing 1 1 master's
course guidance course
Compulsory Research on the Theory and Practice of master's
course M00000001 Socialism with Chinese Characteristics ! 2 course
Compulsory . . . master's
course M00000131 First foreign language (Master English) 1 2 course
Compulsory . . master's
course M00000202 Method of Mathmatical Physics 1 3 course
Compulsory | 105000203 Mathematical analysis 1 3 master's
course course
Compulsory | 166000602 Engineering practice 1 2 master's
course course
Compulsory M08170001 Chemical transfer phenomenon 2 3 masters
course course
Compulsory M08170002 Chemical Thermodynamics 2 3 masters
course course
Elective | 100000002 Dialectics of Nature 2 1 masters
course course
Elective | 103070401 Specialized English 2 2 masters
course course
Elective M07032102 Carbohydrate Chemistry 1 3 masters
course course
Elective M07101003 Life Cycle Impact Assessment 1 3 masters
course course
Elective M07101005 Renewable energy technology 2 3 master's
course course
Elective Bio-based economy, energy market and green master's
course M07101006 market 2 3 course
Elective M07100104 Plant Developmental Biology 1 3 masters
course course
Elective M07100105 Biological resources and natural product 1 3 master's
course chemistry course
Elective M08170310 Biomass Energy: Technology and Application 2 3 master's
course course
Total credits: 47 Tutor review: Date:
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