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2010 per capita GDP, US dollars
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ENERGY AND ECOLOGY: FOUNDATION FOR DEVELOPMENT
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GREEN DEVELOPMENT IS THE ONLY ROUTE FROM NOw
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CHINA INTEND FOR EMISSION REDUCTION AND ACHIEVEMENTS
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Chinapromisedto reachpeakCQO2 emissionby 2030with CO2 emissionper GDPreducedoy 60-
65% ascomparedo thatin 2005 andreachcarbonneutralaround206Q

C h i rhigtorisal CO2 emissionaccumulatiorper capitawill be only 18% and 3% of thatin US
andEU during1751203Q

[1] http://huanbadjx.comcn/news20150701636755shtml
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BIOGAS ENGINEERING
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960 SongDynasty: Theearliestrecordof biogasuseon theworld.
1929 RoC. Gaslight Companyin Guangzhouestablishedoy Mr. LUO Guorui from Taiwan §
Provinceto explorethe salvationroutefor China
1949 PRCestablished
1958 ChairmanMAO visited a biogasexhibition andindicated biogascan supportlightening,
cookingandserveasfertilizer, shouldbe greatlypromoted

1974 Mr. XI Jinping led Liangjiahevillage farmersto build the first biogasplant in Shaanxi
Provinceto supply biogasfor 70% of the villagers 201Q Mr. XI Jinping pointedthat biogas
promotionmeantcreationof a sustainablegreenenvironment 2016 PresidentXl instructedto
treatthe animalmanureby meansof biogastechnologies
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| HOUSEHOLD BIOGAS PLANT
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MEDIUM AND LARGE SCALE BIOGAS PLANTS ACHIEVEMENTS
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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 compotspecific 14C analysis. Soil Biology and Biochemistry (2014) 702320
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How TO REACH CARBON NEUTRALIZATION ?

*—Approximate emission pledges (INDCs)

Net emissions Emissions from fossil Net negative

fuels, industry and emissions

Realized negative —I

net land-use change

Median
. model
outcomes

—104 Historical
emissions emissions i
_20 I . I | | I 1
1980 2000 2020 2040 2060 2080 2100
I €
C/S Agroforests

Fixed by nature

A

F F
Have-to-emit CO2

CCS

BiomassEnergywith CarbonCaptureand Storage(BECCS) Unlocking Negative Emissions,First Edition. Edited by Clair Gough, Patricia Thornley, SarahMander, Naomi
VaughanandAmandalLeaLangton © 2018JohnWiley & SonsLtd. Published2018by JohnWiley & SonsLtd.
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BIOGAS AS A BUFFER FOR NEW POWER SYSTEM
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NEW DECADE: BIOGAS ENGINEERING REVOLUTION
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BIOGAS PROJECTION TO 2060
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100 min n¥
20169: 10 bin m3® Biomethane/ 200 A 6.8 36.5 2.6 1.57
countiesin 202Q 20 bin m3® / 400 counties| 2025 B 1618 6.7 2764 52
in 2025 20 bln m3 2030 C 162 138.2 2 26
_ _ A 7.2 39.8 2.8 1.38
20192: 2 bln m3 Biomethanein 202Q 15 2030 5 Toaa 132 5990 ca
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A 6.8 35.7 2.5 0.82
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Guiding opinions on bromoting the industrialization
developmenof bio-naturalGas
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SYNGAS
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The syngastechnologieshavebeenexploredsince 196G andtherewere some

products exported to developing countries in that time. Comprehensive
researchesand developmentsstartedin 1983 and the fixed-bed pyrolysis

technologiesbecomesmature Nowadays there are about 500 gasification

stationsunderrunningat village scale MW-level gasificatiornpowergeneration
systemsarealsoputinto use




2.3
HYDROGEN

Hydrogen energy has beenincluded in Outline of the National Medium - and Longterm Programfor Scientific and
TechnologicalDevelopmentsince 2006 Innovation Action Plan for Energy TechnologyRevolution requiresrenewable
hydrogenandfuel-cell askey promotionarea In 2020 Chinastartedto designnationalplan for hydrogen andin 2021the
hydrogenmportancenasbeenmorefrequentlyemphasizedt nationalandprovinciallevels

2020 Hydrogenstationputinto usefor Winter Olympicsvillage

2021 (1) First Hydrogenstockon market(2) 10% Hydrogenmixing with naturalgasfor endusersin LiaoningProvince (3)
Tenthousandydrogenproductionprojectlaunchedn Xinjiang province


https://bg.qianzhan.com/report/zt_dianchi/
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STANDARDS FOR GREEN GAS DEVELOPMENT
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BiogasStandards

Technology,Facility, Equipment (1) Feedstocksandtheir collection,transportationstorage andpretreatment(2) AD; (3)
Utilization of biogasandby-products

Constructiorandmanagemeni1) Planninganddesign (2) Constructionandinspection (3) Trial operationandtransfer (4)
Operationandmaintenance

HydrogenStandards
(1) Production (2) StorageandTransportation(3) Applicatiort (4) SafetyandRisk

CarbonNeutralizationStandardsFurtheractionneeded
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CHINA AGRICULTURAL UNIVERSITY
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= Imperial University of Peking;
- Beijing Agricultural  University has been
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F X (IBEST)
NATIONAL CENTER FOR INTERNATIONAL RESEARCH OF
BIOENERGY SCIENCE AND TECHNOLOGY

Developed Countries
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Rural and urban environment improvement
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CO, emission reduction and climatic change adaption and mitigation, Green development
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BIOGAS TEAM IN CAU
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Collection, Transportation, Storage, and Pretreatment for unique feedstoc Dr. GUO Jianbin Dr.s QIAO Wei and LI Xin
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Anaerobic Process
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Trace element § Microbial additive Monitor prewarning Remote monitoring § Membrane reactor

‘l i z
Dr.s LIU Shan, LI Xin, YANG Shoujun, SHAO Lei | ' .
' i
0
[}

RN L[ | s
: 1

' | Q E .
&%= Dr. ZHOU Yuguang h

Digestates postreatment ‘|

o i

T ¥ [ ! !"'""'

ol

Field application l N/P recovery Liquid recycling Constructed wetlands GHGs reduction Engineering, Biomass Combustion
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RESEARCH FACILITIES
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Chemical Analyses Anaerobic Experiments Lab



China-Denmark

CLEAN WASTE: Clean
and environmentally
friendly animal waste

technologies

for

fertilizer and energy

production.

2008

China-Germany
(BMBF):
Recycling of
organic
residues from
agricultural and
municipal origin
in China. Heiner
Goldbach

Great Cycle: Animal manure treatment and recycling

¥
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34 joint articles published in SCI indexed
journals, and accumulated IF exceeds 15
40 37,123

: 35
_ %8 | China-UNDP SSC Day 30 26,049 25,266 28,557
25
StuttgartGermany | China-Netherlands: 19,477
i Agricultural Green 20 16,078
Development 15
2018 2020 &1°0 ¢ ! A
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China-Germany (IRTG 2366):
Adaptation of maize-based
food-feed-energy systems
phosphate
resources. Hans Oechsner

to limited

[r—

2018 Great Cycle: Biopollution to
agricultural soil and water

China-UNDP and |,
Sri Lanka/Ethopia: |
Renewable
Energy
Technology
Transfer




THE FUTURE SHALL NOT BE

Thanks
for
Listening




