Biogas & Climate protection
potential (CDM)

CDM projects involving livestock &
bio digestion in China: project
development, institutional setup and
financial aspects
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e Lower-middle-income country

. categorized as a developing country with a per
capita income of approximately between 1500 and
1.740 USD per year.

e ... classified under OECD/DAC as ,lower-middle-
Income country*.

 The gap between rich and poor is widening: World
Bank estimates, 320-350 Mio Chinese are still living
on less than 2 USD/day.

... nooverall, economic and accessible health care
system. only 14% of employees hold unemployment
insurance, 18% health insurance and 23% retirement
schemes.

 Unemployment is on the rise: The official
unemployment rate in urban areas is at 8.5%, in the
country at 30%. This leads to migration, especially to
the urban centers in the east.

EE"  There is a strong need for qualified personnel.

e
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USD 1500 according to 2006 BMZ Country Strategy & =
Paper, USD 1740 according to figures available from
the Chinese Embassy in Germany (2007) and

Report 2007 %
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Economic Map of Mainland China
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Source: G-Econ Project at Yale University.




Biogas

Biogas is generated by controlled fermentation of natural
organic material.

China used biogas technology early in its history, at least since
the end of the 19th century.

The scale of biogas production could be significantly increased
as soon as more advanced technologies open pathways for the
efficient conversion of biogas to energy.

There are many options for the use of biogas:

energy carrier for the generation of electricity and heat,
transformation of heat to cold,

biogas purification and compression,

utilization of biogas in direct combustion for cooking, refrigeration
gaseous biofuel for transport.



Medium scale biogas plant




New-typed big biogas engineering (with parallel separated
fermentation reactors and gas storages) can reduce
construction costs by a big margin.




Medium scale biogas plant




Medium scale biogas plant




Straw biogas in Shandong

4 reactors with capacity of 50 m3 each, are able to provide
cooking energy for 100families.
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Large and Medium Size Biogas Plants
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Large scale biogas plant: fermentation capacity of 500m?
Medium size biogas plant: fermentation capacity between
300 to 500m?




Biogas Plant Gansu Holstein Cow Breeding Centre
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2600 dairy cows
2600k §h4

2 x 600 m3 UASB
2 X 96 kW

el-instal
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Biogas system Beilangzhong Pig Farm
Beljing




Present state and plan on construction of medium-large biogas
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Production of biogas in China (2006)*

Technology / energy carrier Installed units | BG Production Source
Bn Nm3/a

Medium and large scale biogas from livestock or food 4,000 3.4 MOA
industry

Biogas from municipal wastewater and septic sludge 137,013 0.05 MOA
(DEWATS)

Household biogas digesters (small scale) 18,000,000 6.9 NDRC,

MOA

Landfill biogas recovery 24 0.12 EU Asia Pro

(15 of them are approved or “in the pipeline” for CDM; Eco Project
average installed capacity: 2 MW

Biogas from BMW or MSW (RRU-BMW Project - - ICEEE
Shenyang ICEEE, 2006), only at laboratory scale

Estimated Total Biogas Yield per year 10.47

* . . . .
Sewage sludge from centralized waste water treatment plants is not included in the table.



Livestock in China (2006)
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Pork production - over half of the world’s total - increased by 4.7 % to 52

MMT.

2005

2006

. Pork products comprise the majority of the animal protein in the Chinese diet.

Economic growth resulted in greater investment in the cattle and beef

Industry.

. Although beef prices remain relatively high, rising consumer incomes lead to 6%
increase in beef consumption.




Lar e Slzed b|0 as Number of Total Volume Manure/Waste Biogas Yield
g g Projects (m?3) Treated (Mio m3)
. . . (Mio t)
englneerl ng prOJeCtS 2001 1359 639,200 34.04 168.69
2003 2355 882,900 58.01 183.92
2004 2671 1,094,300 71.90 176.19
2005 3764 1,724,100 122.82 341.14
2006 4000 1,900,000 130.00 362.50
End 2005 Agricultural Biogas Industrial Biogas Total
Plants Plants
Operating Quantity (unit) 3,556 208 3,764
Digester Volume (m3) 1,005,600 718,500 1,724,100
Manure/Waste Treatment Amount (t) 87,109,400 35,710,000 122,820,000
Biogas Output (m3 ) 229,851,100 111,291,300 341,142,400
Biogas Supply to Households 131,981,500 6,384,700 138,366,200
(number of household)
Biogas Power Generation (kWh) 8,726,228 31,721,317 40,447,545
Installed Capacity (MW) 6.699 12.5 19.199
Commercial Fertilizer (t) 3,031,000 1,499,100 4,530,100
Commercial Feed (t) 37,800 722,600 760,400




Targets In biogas generation within the
Chinese renewable energy framework

2010 2020 Source
Total share of BRE among total | 10% 16% NDRC, CS
energy production
Share of biomass within total RE | 1B.4% 18.5%4 NDRC, CS
share
Biogas: total production 24 En m* State Grid
Company

Landfill biogas 0.2 GW 1 GW NDRC

{100 out of 580

potential sites)
Medwm & largs scale biogas | 0.B GW 3IGW NDERC
production from agriculmwe and ;
- 4000 - 4700 MOA: The Biogas
industry : :

nnIts Construction Plan

Biogac generated from mumiecipal | 100 Mio m? MOA
wastewater & septic sludge
treatment’
Rural household biogas. small seale 11 Mio m® 18 Mio m® NDEC

23 Mo units 54 Mio umits MDA




Biogas market development

Production of biogas increased significantly
— For cooking
— For combined heat and power generation

Over 500 000 gas-fuelled vehicles (95% LNG, 5% on CNG)
have been sold in recent years:

— they mainly run on fossil gas.
Biogas as a transport fuel is used in some pilot projects.

Large scale biogas purification and high compressing plant
Installed in Anshan landfill (Liaoning)

— never started permanent operation due to high processing and
compressing costs of EUR 0.12/m3.

Compressed natural gas (CNG and LNG) at fuel stations is
available for EUR 0.17/m3.

— Biogas prices are varying between EUR 0.05 — 0.17/m3, if biogas is
delivered to a (bio)gas grid.



Biogas Network for Small City
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Ecological footprints based on
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Stakeholders in the Management of Agricultural Waste
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Livestock Regulation Development

H 2 £ 2 1 & BOL I = 1

1996, Ministry of Agriculture (MOA): regulation requiring all new large-scale
livestock farms to establish manure storage facilities.

19965 AR MV FR N IEBESR BT KB BT i B U e e A7 e %
1999, State Environmental Protection Administration (SEPA): established
new division focusing on environmental pollution from agriculture.

19994F E KRB R (SEPA)F 3 11 EHUR MY IR B 5 G ] i .

2001, China Government: Discharge Standard for Pollutants from Livestock
and Poultry Breeding (GB18596-2001),

2001 EHBAH & T (BB RYHE0RE ) (GB18596-2001).
2003, SEPA: Pollution Material Emission Standard for Animal and Poultry
Industry

2003 H KB R J7 (SEPA)IAT T B F= 5 Mvys Je Py HE i bmite .
2003, SEPA: Technical Standard for the Prevention of Pollution from
Livestock and Poultry Breeding

2003F E KA RE T (SEPA)HIE T @GRS BT 1A BOARPRE.



A A YRR

Renewable Energy Law

FTEeEEARRERSESFSEZRESH TWUWRSNT 2005
F2H2 8HEN, B200 641 H1 HEjiiT,

Approved by the 14th Meting of Standing Committee of People’s
Congress on Feb. 28 and has been put into action since Jan. 1, 2006.

BEINEERAL N Increase energy supply
FEREVE 45 M4);  Improve energy supply structure
(R REYE 22 4>; Enhance energy security
%4725, Protect environment



Biogas relevant articles 13-16 of the
Chinese Renewable Energy Law (2006)

HE (AT EARREYEEE)Y  (2006) HAAHIEML3-165%%K

e regulates and enables the feed-in-grid of
renewable energy into the existing electrical
power, gas and heat grids,

ATE I P A RRIR S IAT LM S S B IR R S
o enterprises operating electrical grids, gas

pipeline networks and heat pipeline networks
shall accept them into the networks

ZE M. RRTE W KE W RN N2 IR AT H R R
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Relevant Laws and Regulations

[i] 'leiﬁ)%ﬁ@/%%ﬂr\%%/ﬁ@f Law on the Prevention and

Control of Environmental Pollution by Solid Waste

AN AR Environmental Protection Law

7J</7:7§jé|3fl/ﬁ ¥ Prevention and Control of Water Pollution
Zz\ﬂﬁ/zt Agriculture Law

%Q/‘] ﬁ%ﬁ/ﬁ Energy Conservation Law
Z?ﬂkitﬁj(%rli Popularization of Agricultural Technology
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Provincial Acts
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Hunan, Sichuan, Zhejiang, Anhui, Guangxi, Gansu, and
Heilongjiang provinces launched regulations and policies for
rural and renewable energy promotion, emphasizing on large
and medium biogas plants application.
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State 11th Five-year Plan
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Biogas Promotion is One of Key Actlvmes in New Socialist Countryside Development
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National Development and Reform Commission, Ministry of
Agriculture, Ministry of Finance, Ministry of Science and
Technology, Ministry of Construction, State Environmental
Protection Administration, State Forestry Administration and
even Ministry of Water Resources,




New socialist countryside (1/2
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New socialist countryside (2/2)

CHAPTER
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Resource conserving and environmental
friendly society (1/3)
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Resource conserving and environmental
friendly society (2/3)

CHAPTER

R E

Ecological conservation and restoration Intensifying environmental protection efforts
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Resource conserving and environmental
friendly society (3/3)
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Policy and project arrangements (a-r)

A Regulation on pollution control of livestock and poultry

breeding issued by SEPA (took effect on 08/05/2001)

- Principles

- Supervision department

- EIA, discharging permits, pollution levy

- Prohibited areas

- Penalties

- Managing baseline: pig 500; beef 100; chicken 30,000



B Technical standard of preventing pollution for livestock
and poultry breeding issued by SEPA (took effect on 01/04/2002)
- Technical principles
- Site selection
- Layout and waste clearing technology
- Storage of livestock and poultry excrement and urine
- Wastewater disposal
- Disposal and utilization of solid waste
- Feeds and breeding
- Disposal of corpse

- Monitoring of discharging pollutants



C Discharge standard of pollutants for livestock and

poultry breeding (took effect on 01/01/2003, SEPA/AQSIQ)

Table 1 Controlling scale of industrial livestock and poultry production (husbandry)

chicken 0X
Scale | pig (=25KQ)
hen chicken COW beef
[ =3,000 —=100,000 =200,000 =200 =400
" 500=Q 15,000=0Q 30,000=Q 100=Q 200=0Q
<3,000 <100,000 <200,000 <200 <400




Table 2 Controlling scale of industrial livestock and poultry breeding zone (husbandry)

_ chicken 0X
Scale | pig (=25KQ)
hen chicken cow beef
I =6,000 =200,000 =400,000 =400 =800
" 3,000=0Q 100,000=Q | 200,000=Q | 200=Q 400=0Q
<6,000 <200,000 <400,000 <400 <800
€ For breeding zone: 30 hen =1 pig; 60 chicken =1 pig;
1 cow =10 pigs; 1 beef =5 pigs;
3 sheep =1 pig.

€ For all industrial production and breeding zone within scale |, and all
industrial production and breeding zones within scale Il and national key
cities, river basins and seriously polluted areas, the standard took effect
on 01/01/2003.

€ For other industrial production and breeding zones within scale Il,
implementing starting time will be decided by county-level EPBs, but no later
than 01/07/2004.




Table 3 The highest water discharge permit for water washing technology

tvoe pig chicken oxen
yp [M/(100 pigs -day)] | [m3(1000 chicken -day)] | [M3/(100 oxen -day)]
season winter | summer | winter summer | winter | summer
standard 2.5 3.5 0.8 1.2 20 30




Table 4 The highest water discharge permit for dry clearing technology

tvoe pig chicken oxen
yp [M3/(100 pigs -day)] | [m?3/(1000 chicken -day)] | [m3/(100 oxen -day)]
season winter | summer | winter summer winter | summer
standard 1.2 1.8 0.5 0.7 17 20




Table 5 The highest water pollutants discharge permit

t
wm | BODs | €OD | 55 | neen | Torp | SR | T
mg/L) | (mg/L) | (mg/L) | (mg/L mg/L
(mg/L) | (mg/L) | (mg/L) | (mg/L) | (mg/L) (number/100ml) | (number/L)
standard | 150 400 200 80 8.0 1000 2.0




Table 6 The highest water pollutants discharge permit

Item standard

roundworm spawn Death ratio= 95%

Fecal Escherichia coli =10 kg




Table 7 The discharge permit of smell

ltem

standard

smell

70




D Regulation on Pollution Levy
(SDPC/MOF/SEPA/MOFCOM, took effect on 01/07/2003)

For livestock and poultry production

» starting point
- beef: 50; pig: 500; chicken and duck: 5000.

characteristic value of pollutants

> pollution equIvalent = - et value

» Pollution Equivalent Value for Livestock & Poultry Production

type Pollution Equivalent Value
Beef 0.1
Pig 1

Chicken and duck 30

> pollution levy =
RMB 0.7 * total pollution equivalent of the first 3 pollutants



China Biogas Policy
o B

« Government’s program on renewable energy
promotes the formulation of biogas from
livestock waste.

UM BT FFAE BE VR IR H (e 2t & BUR I HIE <A .

 The expected impact of that policy Is reduced
pollution from animal wastes through the
sustainable use of biogas energy and fertilizer
by-products.

ZBUR H b 28 AR dn AR FTRFEER A, ok
DRI G






Which kind of see it I1IS?










Usually, cassava wastewater has to be stored in a lagoon for as long as 10 months, or
even longer, so that going through the natural oxidation.






Key to sustainable biogas market development

WA Al ALK

e Investors in biogas digesters must see reasonable
returns on investment and perceive that business risks
are manageable.

VRS R e I A U B R I 0 At e b PRI ]

« (Government programs, policies and incentives play a
critical role in encouraging the other market players to
fulfill their roles.

BURIH « BERM RG] sl A 352 538 78 0 KIEER .

e Due to the nature of biogas developments, many
ministries are involved in policy making and
development.

I AR, VSRR KA RBURKIH e K28R T .






Selling Certified Emission Reduction of
greenhouse gases ax uwimssse

Possibility for additional farm revenues has made biogas expansion
attractive to the provincial authorities, to biogas companies as WeII as

to farmers. R MW A BRSNS VST H HE) 518 780
S BRAFRRRRALR) ZRkE,

A common practice of middle scale pig farms is to use open anaerobic
lagoon for disposal of pig wastes, which releases a large amount of

greenhouse gases and severely pollutes the environment. PRI FERE
P S 2 A2 RS R S HEARAE WU RO IR, XA K=K
M= SAE, CEIGYIAE

The integration of CDM brings opportunities to provide a future
revenue stream for farms and help address financing and investment
barriers to implement beneficial renewable energy and environmental

projects J& V5 K JEALE] (CDM) B R TFHE AU, fEon]H
A BeUR TT T B R IARIN B T R R A e 0 R B N
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Micro Level Kyoto Projects

Baseline (Livestock Farming)
NRGEEINE E (B




Micro Level Kyoto Projects
Baseline (Livestock Farming)
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Micro Level Kyoto Projects
Project Activity (Biogas Plant)
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Micro Level Kyoto Projects
Project Activity (Biogas Plant)
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Micro Level Project

CER Yield of exemplary Biogas Project
NI AT kR E

Location

Hh R

China, Piggery of 100000 tons od swine manure per year
HE BEPRNLI0T MRS

Baseline Scenario

HEHR

100000 tons of swine manure are stored in lagoons per year before final utilization;
Fuel consu fgtlon for heatin purposes of farm facilities

[ it
kgﬁimﬁx e %'Jﬂ%ﬁu%[f fAAEFEH B

Project Scenario
i H 5%

Technical digestion of this 100000 tons of swine manure;
Production von power and heat, and displacement of fuel

IR DR R R, BAUREL

Annual Amount of |1.  CH,Reduction F /> & 32000 t CO.e/a
Emission 2. Heat (4000 MWh/a) # 1050 t CO.e/a
I?tecd:gc'g]on 3. Power (6000 MWh/a) H 4200 t CO,e/a
2 N2y
Total B /D> & 37250t CO,ela
AEVHER [t CO2e] > i 2
CER Amount 37250t CO,e/a x 10 years &= 372500t CO,e

AN &S SN
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Micro Level Project
P&L Statement Carbon Implementation

fi AT $0 7 5 B

b a 1 2 3 4 5 E 7 g B8 10
CER Production through Projecl Operalion 2008 2.010 201 2oz 2013 2014 201 2016 2017 216
CER Delwary ator Yerfong; Fofarence Tear of CashFlow it 2010 2011 2012 2013 £014 2015 20106 KAL) £0m8 FRILE
Buenual CER Snvosmt [1 CO2a] 250 TS0 3TE50 TS0 37250 3T.250 7DD 3T.ES0 3TN0 37250
CER Transaction Price |ZHYY & COze| 115 115 115 115 115 115 116 1l 115 115
Tumowser CER Transaciion 4283 750 4,293 50 4,83 T50) 4,803 TE0) 4,293 T 4 303 TR0 4. 293 F50 4083 TR0 4 QB3 TR0 4 FEQ FED
Prapeoduction cosis, Basalne Saudy, POD, &c. -0 00
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Micro Level Project

Sensitivity Analysis on CER Price/Yield

NRTRH CER Mg/ R T

Million CNY

CDMIH 5 A3

=] —&— Total Gross Profit from CDM
A Implementation

J. .

60,00 —®— NPV Gross Profit from CDM
A Implementation

B

M 50,00 -

g

CDMIi H 1 5\ 1E

0,00

50% 75% 100% 125% 150%

Deviation from "Reference Parameter FES B =

CERj=f&: 37250t CO,e/a *) CER Yield: 37250 t CO.e/a
CERM#% 1157—D/HEECOZG CER Price: 115 CNY per ton COe




Micro Level Project
Financial Basics

NEATIH I 55 At

Plant Magnitude 1 MW-el
(CHP Engine Power)
)M (CHPEFIHL

Investment Costs &4 25 Million CNY 25004 (AEM)
Biogas Plant {85/

HMCERME GEHD 1500/ (AR
Total CER Value (Forward) 15 Million CNY

Cash-Flow Model 13l & FE###ER1 => 100% Upfront (Hif1100%)
Cash-Flow Model 28l & A2 => 50% Upfront (Fif$50%) + 50% Mezzanine (internat.) ( 50%E br%4)

Cash-Flow Model 33 & A3 => 100% Mezzanine (international) (100%E[FEESE)

Remaining Capital Demand 10 MillionCNY
FlaEE&FTER 10007 (ARMD
=> 100% Equity 100%5HE

=> 50% Equity + 50% Loan (local bank) 50%3{E+50%5i3k (A H14R1T)
=> 100% Loan (local bank)100%%%#k (A<Hi4R1T)




Monitoring requirement

Exact measurement of biogas out of each digester

After desulphurization, dehydration and purification, the
biogas should be measured including pressure, flow,
temperature, CH, fraction

Exact input of biogas to generator, mass & energy flow

Install flow meter at the inlet of generator and flow
respectively.

Flare should operate in compliance with manufacture’s
specification

Temperature, pressure or other parameters should be
monitored

Biogas flow and CH, fraction should be measured at 95%
confidence level

Ensure aerobic treatment of residues



Parameters monitored

Electricity generated, reported monthly , recorded daily
Electricity imported, reported monthly , recorded daily

Animal number, animal number of each species in all pig barns, stock number,
production number, inlet number of piglets/calfs. Monitored and reported monthly

Animal weight, average weight of each species (age classes). Monitored and
reported monthly

Fraction of manure handled in project activity. Monitored and reported monthly
(separated by volumes and DM, how collected/transported)

Biogas flow as well as gas press and temperature (four flow meters needed, one at
outlet of each digester, one at inlet of generator, another at inlet of flare). Measured
continuously, recorded daily, reported weekly, confidence level: 95%

Methane fraction (two measure devices needed, one at outlet of each digester),
measured continuously, recorded daily, reported weekly, confidence level: 95%

Flare efficiency. Monitored when flaring, parameters: temperature and others
described in technical specification.

Feeding formula of each animal species (age classes), monitored and reported
monthly

Proven document of generic source, reported annually
Records of animal/meat/milk sales and records of feed purchase, reserve all records.



Mandatory equipments (CDM —
1/3)




Mandatory equipments (CDM - 2/3)




Mandatory equipments (CDM - 3/3)




CDM project examples in validation (1)

B ERVERICDMIT H 1

—

Methane capture and nitrous oxide destruction from swine menure
treatment for Meng Miao, Luohe, Henan (April 2006):

60000 pigs, CSTR 12000 m3 size of treatment,

405 kWel (displacement of grid supply),

38069 tCO2/ly

TR] B VAR o Je SR S SR A B S IR AN D B EAL Y (200644
A , 600003k¥%, 12000m3KELHZNH , 405kWel (HUARHLHH
) , 38069MiCO2/4F

Methane capture and nitrous oxide destruction from swine menure
treatment for Meng Miao, Luohe, Henan (December 2006):

29177 pigs, CSTR 2500 m3 size of treatment,

235 kWel (displacement of grid supply),

20342 t CO2ly

TR B VR VP JER TR W 2 A EE )T S R D BB ALY (20064712
D), 291773, 2500m3FELEH SN , 235kWel (HUARALFLH
) , 20342MiCO2/4



De quing yuan biogas plant: 2
MW

E







MinHe Livestock Co. Ltd., Penglal,
Shandong Province (1): 3 MW




Hubei Eco-Farming Biogas Project Phase | (05/07)
(in validation)

WIEA SR RIE B 1 B (B8 e e

9,442 biogas digesters, 8 m3: 9,442 /K BEIH,Bm3
12,605 biogas digesters, 10 m3; 12,605 H < K e, 10m 3
3,803 biogas digesters, 12 m3: 3,803 &P, 12m 3
4,150 biogas digesters, 15 m3, 4,150 UK BRI, 15m 3
30000 households, 141,451 pigs. 30000 5K g, 141,5413k%

replacing fossil fuel thermal energy needs of households who are
raising pigs.

BT K XA R BE TR K

39,469 t CO2 equivalent in 2008; 59,200 t CO2e per year from 2009 to
2017; and 19,733t CO2e in 2018.

7E20084E39,469Mi [f)CO2; M20094E 3201 74E4E-4E59,200M CO2+HE
B 20184E19,733MCO2HEK



AC

Hubel Eco-Farming Biogas Project Phase |
CER Revenue Distribution planend

WAL A AL E I H S 1By

R

78 % of the carbon credit sales revenues to the individual farmer
households for loan repayment, biogas digester maintenance, and
livelihood needs.

78% HIfkfE W FH TR RaE 5% . VS RBE e AR RAETE T -
2 % to Hubei Qingjiang Zhongye Company for technical service
provided 2% T 32 AT ILIE VAL A w] H AR AR 55 %% .

10 % to the village biogas service stations/centers for provision of
technical services and farmer training;

10% H T ARATTH SR S5 Bt /7O 0 AR B B ik 5 A1 3359
10 % for project management and monitoring by Project Management

Offices (PMO) established within Enshi Prefecture and project county
energy bureaus.

10% T A Bt T AN B Bl R IR H 4 LR 2 AT H (15 BN &
5 H



Outlook FjEr

In the absence of dramatic changes in the application of pollution
control practice in livestock production the level of pollutant load
discharges from livestock production will continue to rise to 2015.

IR B BRIV R Hl A 2N aE, A BBk RYH R E R AE
2015F AU FFEEE .

2020, the rate of livestock production in China is expected to have
increased by 167% from 2000 levels.

§U2020$EF' E & BT MK 7E 20004E fR 5 R F I8 K167% .

Reduction in pollution runoff of 40 percent will be needed by 2020 in
order to simply stabilize pollution at current levels.

TE20204F 2 Hif #4775 Ge k> 40% 4 BEAE AV G e 78 B HiAKF o
This will represent a considerable challenge to livestock producer and
a huge market for blogas systems.

XT%%%‘%EEF lGE IX«I%E*/\Ej@JEEﬁ TSI H TR R
DR ERE W TIZT R



Business opportunities for larges scale
Biogas Systems in China
N AR IX T AT AR AL

. Training on Technology, Equipment and Service Requirement

RPN e LRSS J7 R

. Development of high efficient fermentation technology for
higher biogas yield
R &R BUR B T =

. Demonstration of new building material and technology for
digester construction and biogas storage

FE7RHT I T iH AL A s B IR R BOR

. Introduction of high pressure biogas storage

SINEEHESEFR



Business op portunities (2)
ANCAEIX T TR AR RAL:

Reliable (more than 7000 h/year) biogas heat and power co-
generation & biogas fuel cell development cooperation

R SERTVE PR RGUMIVE T HRMLEOR

Economic use of heat in tropical climate

7 Ry i X 22 5% i A B # e

Efficient post-treatment technology for water and solids after
fermentation

F T 7K B 14 5 B Ja B Ja AL BB R

Biogas purification with air intake (biological sulfur removal)
HAFHER CEPIRRGTD

Biogas processing for feed in natural gas grid and as
transport biofuel

TR G I BAE A LR R O AL B RO




 Don’t say that biogas plants
are viable

e Prove and demonstrate that
they are viable



Heinz-Peter Mang

Centre for Sustainable Environmental Sanitation (CSES)
School of Civil & Environmental Engineering
University of Science and Technology Beijing

Thank You Very Much
For Your Attention!
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