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International Outreach Initiative---
9 overseas research organizations



A Top Contributor of Quality Science  



Qingdao Institute of Bioenergy and Bioprocess Technology, CAS

17/9/2006, QIBEBT co-construction Agreement 
signed by CAS, Shandong, and Qingdao

• Qingdao is located at China east coast in Shandong Province;

• Since 2006
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Campus and Demonstration Sites

2 campus + 
1 demonstration sites

73,260 m2 area

Main Campus

67,000 m2 area
13 pilot-scale projects

Pilot Plant New Campus 
100,700 m2 area



Human Resource

• 1500+ staff and students

• 90% of professors have overseas background

• Average age of full employees is 37
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Publications and Patents

Patents and Tech Transfer Rank No.1 among institutes/ universities in Qingdao since 2016
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Postgraduate Education

• Biochemistry and Molecular Biology
• Chemical Engineering and Technology
• Materials Science and Engineering
• Microbiology

Ph.D. Program

• Microbiology
• Bio-chemical Engineering
• Material Physics and Chemistry
• Biochemistry  and Molecular Biology
• Chemical Engineering
• Materialogy

Master of Science Program

• Biological Engineering
• Chemical Engineering
• Material Engineering

Master of Engineering Program

388 Registered Students:
214 PhD, 174 MS candidates
30+ international candidates



International Cooperation
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Multi-level cooperation with over 70 global and domestic institutes,
universities and companies: joint laboratories, academic exchange
and training, collaborative research projects, and conferences



• Bilateral Program
• Great Wall Program
• EU Program
• Pacific island Program

CHINESE GOVERNMENT SCHOLARSHIP

• MOST-BMBF, Bilateral government projects
• Talented Young Scientists Program 

Ministry of Science and Technology

• NSFC-DFG
• Res. Fund for International Young Scientists

National Natural Science 
Foundation of China

To support students/scholars to pursue PhD 
at the UCAS, the University of Science and 

Technology of China or CAS Institutes

CAS-TWAS President’s Fellowship

此部分内容作为文字排版占位显示
（建议使用主题字体）

CAS President's International 
Fellowship Initiative (PIFI)

To support Master’s or PhD, or attend 
courses, conduct research or academic 
visits at UCAS colleges/CAS institutes

UCAS Scholarship
for International Students

MOST

UCAS

CAS

CSC

NSFC

CAS-
TWAS

Fellowships and Scholarships

11

• Chinese University Program
• ASEAN University Network
• World Meteorological 

Organization



Research Priorities
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Frontier Biotechnology

• Gene editing technology

• Single-cell analysis technology

• Synthetic biotechnology

• Microbiome technology

• Metabolic engineering

• Featured bioresources and scale 
cultivation

• High value biological function products

Renewable Energy
• Biogas
• Jet fuel and biofuel conversion 

technologies
• New organic solar cells
• Perovskite solar cells
• Large-capacity advanced physical storage 
• High-power high-density advanced 

chemical storage 

Advanced Materials
• Biomass-based new materials 
• Carbon-based new materials 
• Smart bionic new materials
• High-performance membrane materials
• Advanced composite materials 

Fundamental Science
Applied Research

Technology Solutions



Bioenergy Solutions at QIBEBT

Microalgae Algae 
Lipid

Biodiesel,  jet fuel

DHA, nervonic acid
Algae 
Paste

Culture&
harvesting Refinery

Catalytic 
conversion

Microalgae energy system

CO2

Biomass 
resources

Biogas
Anaerobic fermentation 

Straw-based biogas system

Straw

Energy 
Plant

Bio-based chemicals

Bioethanol, butanol

Novel liquid fuel

Chemical conversion

Consolidated bioprocessing

Hydrolysis

Comprehensive utilization of biomass

Gasoline, diesel oil, 
chemicals

Lignocellulosic 
biomass

Solar 
energy

Saccharides 
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Source: www1.eere.energy.gov/biomass

 Current Commercialization Status

1. Energy plant / microalgae 

Biomass 
Deconstruction,
Conversion &

Upgrading

Energy plants  Agriculture waste biomass in China: 0.7 billion t/a ≈ 0.35 
billion t/a standard coal 

 Energy crops including switchgrass, miscanthus, Arundo 
donax L. (10-30 ton/ha) are good at storing carbon in soils 
and can be cultivated on marginal lands

 Utilization of energy crops as cellulosic biomass for ethanol 
production (30-65 gallons ethanol per dry ton) largely 
reduced the greenhouse gas emission

Greenhouse Gas Emission 
by Types of Energy 

Used in 
Processing

Prof. Xuefeng Lu Prof. Chunxiang Fu  Prof. Shenjun Li



Technical Challenges and R&D
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 Highly efficient transformation and genome editing
technology system (>30%) for energy crop switchgrass

 Rapid platform to characterize target genes (50-100 
genes /person/year）in switchgrass

Resistance

Yield Quality



Current Commercialization Status

• Commercial production of 
bio-ethanol is difficult. 

• All facilities producing 
cellulosic ethanol use on-site 
or off-site produced fungal 
cellulases for cellulose 
saccharification. 

• The cellulase preparation 
technologies are mainly from 
Novozymes, Clariant Ltd., etc. 

2. Bioconversion from cellulose to Ethanol

Prof. Qiu Cui    Prof. Yajun Liu   Prof. Bin Li





• Feedstock: collection, high cost of long-distance 
transport; season-dependent harvest requires 
large space for storage; quality control

• Lignocellulose saccharification and 
comprehensive utilization: For China, cost-
efficient saccharification technology is critical. 
Lignin utilization is essential for enhancing the 
value of the whole technology chain.

• Process cost and cleanliness: The coupling of 
pretreatment, saccharification, fermentation, and 
lignin utilization would reduce the process cost. 
The recycling of wastewater in a single process 
or among different processes would enhance 
cleanliness.

Technical Challenges

Chandel AK, et al. Comparative analysis of key technologies for
cellulosic ethanol production from Brazilian sugarcane bagasse at a
commercial scale. Biofuel Bioprod Biorefin 2019, 13(4): 994-1014.



⸙ Novel enzymatic biocatalysts

QIBEBT has developed novel lignocellulose saccharification technology using thermophilic 
and cellulosome-producing Clostridium strains as the whole-cell biocatalyst.

Research& Development



⸙ Coupling of pretreatment, saccharification, and fermentation

Research& Development

QIBEBT has developed a 
complete technology chain for 
lignocellulose bioconversion, 
including coupled 
pretreatment, saccharification, 
and fermentation. 
A pilot demonstration 100 t/a 
has also been constructed.



Lignin-based biofertilizer

Lignin-based concrete 
water reducer

Research& Development-lignin derived byproducts



Current Commercialization Status
 Syngas to ethanol: 90 billion m3 steel 

industry, coal chemical 
two sets of 45000 t/a (Shougang Lanza Tech, 

at Caofeidian 2018, Shizuishan 2021 )
20,000 t/a (Jupeng & Lu’an Co. under 

construction since 2018)
 E10 gasoline in China (10 million ton 

needed)

Technical Challenges
Gas-Liquid Mass Transfer, Metabolic Efficiency, Feedback Inhibition，

Different industry flux gas or thermal pyrolysis of biomass

Research& Development
Strain Modification, Medium Optimization, Bioreactor Improvement (SinoPec, RongXin Coal 
Chemical Co.).

BioEthanol from Industry Flux Gas

Prof. Fuli Li





Current Commercialization Status

3. Catalytic Conversion of oil and fat to Biodiesel 

Prof. Xuebing Li











Technical Challenges
⸙ Corrosivity of Feedstocks and Catalysts
⸙ Impurities in Feedstocks
⸙ Catalyst Life

Research & Development
⸙ Catalyst Exploration (Solid acid/base catalysts)
⸙ Process Optimization (Slurry-bed hydrogenation)
⸙ Bioreactor Improvement

Catalytic Conversion of oil and fat to Biodiesel 

[1] REN21, Renewables 2021 Global Status Repot.

Representative
1st Generation  Biodiesel
-- Lurgi Process

Representative
2st Generation  Biodiesel
-- Eco-fining Process



Current Status

4.  Bio Jet Fuels

 Hydroprocessing of triglyceride (Sinopec, 2022, 100,000 t/a);
 Annex A2 (HEFA SPK) fat hydrogenation
 Bio Jet Fuel certificate of airworthiness approved by China Civil Aviation Administration
 Asia RSB Sustainable Aviation Fuel Certificate  Approved by SCS

Prof. Jinhu Wu



Technical Challenges
⸙ Raw materials limitation. Raw materials, like Fat, Oil, collected difficultly and expensive
⸙ Composition deficiency.  Oil molecules are most chain hydrocarbons
⸙ Maximum addition limitation.  Less than 50% in practical applications.

Biomass to High Quality Jet Fuels (B2HQJF)

Synthetic blending 
component in aviation fuels

Main molecules 
structure in 
components

Preparation routes
/Raw materials

Other detail requirements 
(wt%)

Blending 
component addtion

limited（v%）

Annex A1 (FT SPK) Linear 
hydrocarbons

Fischer- Tropsch Synthesis
/coal, woods

Cycloparaffins ≤15%，
Aromatics  ≤0.5% ≤50%

Annex A2 (HEFA SPK) Linear 
hydrocarbons Fat hydrogenation/fat Cycloparaffins ≤15%，

Aromatics  ≤0.5% ≤50%

Annex A3 (SIP) Iso-paraffins Hydrogenation of 
fermentable sugars/ sugars

Saturated hydrocarbons ≥98%，
Aromatics ≤0.5% <10%

Annex A4 ( FT SPK/A)
Linear 

hydrocarbons,
Aromatics

Fischer- Tropsch Synthesis,
light hydrocarbon 

aromatic/coal, woods

Cycloparaffins ≤15%，
Aromatics ≤20% ≤50%

Annex A5 (ATJ-SPK) Linear 
hydrocarbons

Alcohols dehydration-
oligomerization/Alcohols

Cycloparaffins ≤15%，
Aromatics ≤0.5% ≤50%



⸙ A 100 t/a pilot scale system will be operated in April 2023. Producing 1 ton jet fuel may need  about 10 tons 
biomass.

⸙ The obtained oil contained all the components that jet fuel should be needed. It will provide possibilities for 100% 
bio-jet fuel applications.

Research& Development in QIBEBT

Biomass to High Quality Jet Fuel via Gasification-Synthesis Route

Pilot scale system Components of crude oil

 Cost  reduction

 Gasified-synthesis technology expanded 
the raw material of biomass.

 Chemical looping gasification technology 
did not need the use of air separation.

 Supplementary component

 Two step synthesis  technology 
supplemented the components of the jet 
fuel (aromatics, cycloalkane, etc. ).



Innovation Conception
Extended Energy Big Data (EEBD) is a new conception put forward by QIBEBT, it 
believes that energy is an essential factor of modern society, so with energy as a 
common core, diverse dimensions such as economy, society, ecology, environment, 
engineering, science and technology, climate, energy security etc. can be associated, 
and any disturbance from any dimension can be conducted to others through energy. By 
digging the big data based on EEBD principle, much new knowledge can be revealed, 
it will be helpful for smart development.

Current Status

⸙ Conception of EEBD principle has been developed and issued
⸙ A big data based on EEBD principle has been constructed
⸙ A platform used to manage and dig EEBD has been developed

5. Extended Energy Big Data (EEBD)

Prof. Yajun Tian



Research& Development
⸙ A model used for government intelligent decision has been developed
⸙ A new methodology of GIS-LCA was proposed and related standards are being written  
⸙ Some cases of smart plants has been built up.  

Extended Energy Big Data (EEBD)





Working together for a sustainable planet
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