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1. ғ ᴰ
ENERGY AND ECOLOGY: FOUNDATION FOR DEVELOPMENT



Ὴ ᴰ Ӑ
GREEN DEVELOPMENT IS THE ONLY ROUTE FROM NOW



Ҳ ⁯ ғ
CHINA INTEND FOR EMISSION REDUCTION AND ACHIEVEMENTS

2015 6 ЇҲ ֢Ņ Ӏ” ņЕԑ 2030 └
ẅ Ԏ ɻ ᵣ Ὺ ֥ ẅԑ 2005 Ґ 60%Ј65%ɼʉ1ʊ

2020 ₴ԑ 2030 └ ẅ 2060 Ҳ ɼ
╦Ї ԑ ҿ160ֽ Ї ‰ 100ֽ ɼʉ2ʊ

1751-2030ה ЇҲ ғ ɻ ҏ ᶡ ҿ1.0Е1.4Е1.2ɼָה
ЇҲ (1751-2030 ) ָ 18% 30%ɼ

Chinapromisedto reachpeakCO2 emissionby 2030with CO2 emissionperGDPreducedby 60-

65% ascomparedto thatin 2005, andreachcarbonneutralaround2060.

ChinaôshistoricalCO2 emissionaccumulationper capitawill beonly 18% and30% of that in US

andEU during1751-2030.

[1] http://huanbao.bjx.com.cn/news/20150701/636755.shtml

[2]https://mp.weixin.qq.com/s?__biz=MzA3MzcyMjcwNQ==&mid=2653493391&idx=5&sn=a9a2ee57a36907601685aab490136400&chksm=84d706b1b3a08fa7b68d6aec6282e100d2c0ca16f1db6981019f471bd664cdde76fc05e6d6

79&mpshare=1&scene=24&srcid=1127CwXwv3D1rIvoBeCKqDr5&sharer_sharetime=1606479867557&sharer_shareid=e2870cabf834fc9da2f74e57c1d6fd94&key=6abb76d2002fdd0c701c5ff0eb040da4d14cad0a893b8d0fc73546f9

0e6b5c2e54576a7e67338e6fa410a7763bac75cb2044265918d3ca825e7f0e13b4b558ad24c9d8550fa809b68aca94e8e0fffa507d4bd14f4eeaf7bcc813e4c518320080f8236c5b642257953d13e27e234a6f19ef4d6d11b4f2c9b58ce658752bf

d7cdb&ascene=14&uin=MjE4OTY0MDM2MA%3D%3D&devicetype=Windows+10+x64&version=63000039&lang=zh_CN&exportkey=AXCia34AhklZLnWrQi1TBaY%3D&pass_ticket=p1kptuS6D4Dytad7tVxsdcwskjcwemYo

w4zjZjOZ%2BsZd4vuBGh4VK5uQsiO21uhI&wx_header=0
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2.1

BIOGAS ENGINEERING

Ҳ ⌐ ɼ ָ ⌐ ֥ ɼ
V 1929 ҡ Ņ ņЇ Ӑ ɼ
V 1958 3 Ӏ   ₴Ņ Ї

Ầ Ї Ầ ɼ Ⱶ Ї ņɼ
V 1974 ӥ ᴭ ԋ ҅ Ї Ὴ

70%   ҏԋ Ж2010 5 Їӥ ΐ
ᶕ ‟ Ņ ņЖ2016 10 Їӥ

Ӏ װ₴ ᵲҿ ῠ Ӏ ɼ

960SongDynasty: Theearliestrecordof biogasuseon theworld.

1929 RoC: Gaslight Companyin Guangzhouestablishedby Mr. LUO Guorui from Taiwan

Province,to explorethesalvationroutefor China

1949: PRCestablished.

1958: ChairmanMAO visited a biogasexhibition and indicated: biogascansupportlightening,

cookingandserveasfertilizer, shouldbegreatlypromoted.

1974: Mr. XI Jinping led Liangjiahevillage farmersto build the first biogasplant in Shaanxi

Provinceto supply biogasfor 70% of the villagers; 2010: Mr. XI Jinping pointed that biogas

promotionmeantcreationof a sustainablegreenenvironment; 2016: PresidentXI instructedto

treattheanimalmanureby meansof biogastechnologies.



ORGANIC WASTES 4 BIOGAS

Urine Manure
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Upgrading by membrane

CH4%>97%; CH4 loss <0.5%

MEDIUM AND LARGE SCALE BIOGAS PLANTS ACHIEVEMENTS

Scale

֥
Daily Biogas Q, m3 /d

ᵩ
Individual Biogas Plants Volume V1 ,m3

ᵩ
Total Biogas Plants Volume V2 ,m3

Super QÓ5000 V1 Ó2500 V 2Ó5000

Large 5000ЙQÓ500 2500ЙV1Ó500 5000ЙV2Ó500

Ҳ Middle 500ЙQÓ150 500ЙV1Ó300 1000ЙV2Ó300

Small 150ЙQÓ5 300ЙV1Ó20 600ЙV2Ó20
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2017 Ҳ ֥ ֥
BIOGAS ANNUAL PRODUCTION AND AVERAGE PRODUCTIVITY BY

PROVINCES, 2017
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Ҳ ꜠Ⱶ
WHAT DRIVES BIOGAS IN CHINA
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Kuzyakov et al. 2014. Biochar stability in soil: Decomposition during eight years and transformation 

as assessed by compound-specific 14C analysis. Soil Biology and Biochemistry (2014) 70:229-236
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ᵫ Ҳ
HOW TO REACH CARBON NEUTRALIZATION ?

BiomassEnergywith CarbonCaptureand Storage(BECCS): Unlocking NegativeEmissions,First Edition. Edited by Clair Gough,Patricia Thornley, SarahMander,Naomi

VaughanandAmandaLea-Langton. © 2018JohnWiley & SonsLtd. Published2018by JohnWiley & SonsLtd.

Ғ Ғ CO2

Have-to-emit CO2

Fixed by nature

Ѓ Є
C/S Agroforests Soil sink CCS

Е҆ᴈ
ʃҲ Ҳ

ʄ



ԓ ғ
BIOENERGY WITH CARBON CAPTURE AND STORAGE , BECCS

Sweden

IEA

Marginal CO2 Prices ($/tCO2)

underDifferent1.5 C Scenarios
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BECCS

Biomass Energy with Carbon Capture and Storage(BECCS): Unlocking

NegativeEmissions,First Edition. Editedby Clair Gough,PatriciaThornley,

SarahMander, Naomi Vaughanand Amanda Lea-Langton. © 2018 John

Wiley & SonsLtd. Published2018by JohnWiley & SonsLtd.
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BIOGAS AS A BUFFER FOR NEW POWER SYSTEM

Coal Petroleum Naturalgas Electricity
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NEW DECADE: BIOGAS ENGINEERING REVOLUTION

BiogasFirst
ᾩ
Solar Energy to Biogas

= +
Biomass Easily Degraded Hard Degraded
and Biowastes EDB HDB

CompostЕ
֥ ֥ CO2

ῠⅎ ~30% Nutrient loss

Return to SoilЕ
֥ CO2
֥ CH4
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CH4 ⌐ Ї֥

CO2
ῠⅎ ~10% Nutrient loss

ῇ Ѓ Є
ҿ

ҏ ֥ CO2
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└2060

BIOGAS PROJECTION TO 2060

2016 9 Е2020 Ї200ү ҟ
ЇῊ 100ֽ

m3Ж2025 400ү Ї200ֽm3 Ж
2030 Ὴ Ї400ֽ m3ɼ
2019 2 Е2020 √
֥ҟᵩ Ї20ֽ m3 Ж2025 ᵤ

ῴ Ῐ֥ҟЇ
150ֽ m3Ж2030 Ї

Ї300ֽ m3ɼ

ש
Year Parameter

ᵲ
Crop residues

Animal 

manure

Residues from vegetables 

and fruits

 
Rural living 

disposals

╦
Now

A Їֽt

Substrates, 100 mln 

tons

7 30 2.5 1.63

B ⱵЇֽm3

Biogas potentiality

100 mln m3

Й25.0 Й2.0 Й2690 Й40.0

C Їֽm3

Accessible Biogas

100 mln m3

2.5 26.9 0.2 0.4

2025

A 6.8 36.5 2.6 1.57

B 1618 6.7 2764 52

C 162 138.2 2 2.6

2030

A 7.2 39.8 2.8 1.38

B 1944 13.2 2990 58

C 292 299 6.6 5.8

2060

A 6.8 35.7 2.5 0.82

B 2067 16.375 4760 /

C 517 714 13.1 /

2016.9: 10 bln m3 Biomethane / 200

countiesin 2020; 20 bln m3 / 400 counties

in 2025; 20 bln m3 2030.

2019.2: 2 bln m3 Biomethanein 2020; 15

bln m3 in 2025; 30 bln m3 in 2030.

ʃῗԓḌ ֥ҟ ʄ
Guiding opinions on promoting the industrialization

developmentof bio-naturalGas



2.2 

SYNGAS

Ҳ ҏқ 60 ש ԋ Ї ₴ └
Ҳ Ж ῇ ԓҏқ 80 Їש ҏ

Їװ ɻ ɻ ɻ ҿ Ї ֥ ẅҿ4-

10MJ/m3 ɼῊ ԓ Ҳᶱ 500 ЖMW

ɻ ɼ

The syngastechnologieshavebeenexploredsince1960s and thereweresome

products exported to developing countries in that time. Comprehensive

researchesand developmentsstarted in 1980s and the fixed-bed pyrolysis

technologiesbecomesmature. Nowadays there are about 500 gasification

stationsunderrunningat village scale. MW-level gasification-powergeneration

systemsarealsoput into use.



2.3 

HYDROGEN

Ҳ 2006ה  ῇʃ Ҳ ↔ (2006-2020 )ʄЖʃ
∕ ꜠ ↔Ѓ2016ï2030 Єʄ ₴ ῴ ┼ ɻ ғ ᵲҿ Ὺ Ж2020

ῇ ᴰ ᵲ Ї ┼ ֥ҟ ↔Ж 2021 ʃꜘ ằῊ ᵤ
ᵩ ʄ ʃҲ ָ ΐ ᴰ ү֒ ↔ 2035 ʄ

Ҳ ꜘ ∕ ꜠֥ҟ ɼ

Hydrogenenergyhas been included in Outline of the National Medium - and Long-term Programfor Scientific and

TechnologicalDevelopmentsince 2006; Innovation Action Plan for Energy TechnologyRevolution requiresrenewable

hydrogenandfuel-cell askey promotionarea; In 2020Chinastartedto designnationalplan for hydrogen; andin 2021the

hydrogenimportancehasbeenmorefrequentlyemphasizedat nationalandprovincial levels.

2020: Hydrogenstationput into usefor Winter Olympicsvillage

2021: (1) First Hydrogenstockon market(2) 10% Hydrogenmixing with naturalgasfor endusersin LiaoningProvince; (3)

Tenthousandhydrogenproductionprojectlaunchedin Xinjiang province.

2020 ‖ ꜘ ῇ Їᵣԓ‖ ῎3׃
2021 Ņ ҅ ņ ֽ֪ ᴓ ῎ ЃװҐ Ņֽ ņЇ688339Є ҏ ║֢
∕ ҏ ֢

2021 10 14 Ї ₴ Ὺ ү 10% ᶡŅ ņ ῇ
Ίҏ ꜗ Ж Ὴ 1 ɼ
11 30 ЇҲ үҌ ᾩᴥ ððҲ ꜠
ɼ Ὴ ᾩᴥ ֥ Ї ֥ ֥ 2Ҍ

https://bg.qianzhan.com/report/zt_dianchi/


2.4 ‼
STANDARDS FOR GREEN GAS DEVELOPMENT

‼ᵩ Е
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Е ү
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 ҟ  Ҳ ‼ᵩ

BiogasStandards:

Technology,Facility, Equipment: (1) Feedstocksandtheir collection,transportation,storage,andpretreatment; (2) AD; (3)

Utilization of biogasandby-products

Constructionandmanagement: (1) Planninganddesign; (2) Constructionandinspection; (3) Trial operationandtransfer; (4)

Operationandmaintenance

HydrogenStandards:

(1) Production; (2) StorageandTransportation; (3) Application; (4) SafetyandRisk

CarbonNeutralizationStandards: Furtheractionneeded



3. Ҳ  ҟ
CHINA AGRICULTURAL UNIVERSITY

ԓ1905 ֪   Ж1949 9

Ҳ ╦” ֪ ҟ Ї1951

Ҳ ָ ᴑ ɼ
Establishedfrom 1905, asCollegeof Agriculture,

Imperial University of Peking;

Beijing Agricultural University has been

establishedjust before new China was set up in

1949. The university President was Assignedby

Chairman MAO in 1951.



ғ Ҳ (IBEST)

NATIONAL CENTER FOR INTERNATIONAL RESEARCH OF

BIOENERGY SCIENCE AND TECHNOLOGY



BIOGAS TEAM IN CAU

Digestates post-treatment

ɻ ɻ  ɻ
Dr.s LIU Shan,  LI Xin, YANG Shoujun, SHAO Lei

  ⌐
Field application N/P recovery Liquid recycling

ָ
Constructed wetlands

ᵩ⁯
GHGs reduction

Ї
Engineering, Biomass Combustion

ᾩ
Dr. ZHOU Yuguang

Anaerobic Process

╛
Microbial additive Monitor prewarning Remote monitoring Membrane reactor

ә ɻ
Dr.s QIAO Wei and LI Xin

ᾣ
Trace element

ғ ҅
Collection, Transportation, Storage, and Pretreatment for unique feedstock

Poultry manure Livestock manure Straw Kitchen waste Activated slurry

Dr. GUO Jianbin



ғᴀ
RESEARCH FACILITIES
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THE FUTURE SHALL NOT BE
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