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Biogas production from pig manure and
and straw hydrolysis technology
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2MW pig manure biogas project
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100,000 pigs at stock yearly

> QOoool.5-1.800000003-3.500

daily biogas yeild 15,000-18,000m3, daily electricity output 30,000-
35,000kwh

> OO0000000002500

yearly production of solid and liquid fertilizer 250,000tons

> ODOoU00oooOoooooooond

the only biogas project in Hebeil connect to state power grid
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daiyl treatment of pig manure
1000m3,TS2%, daily biogas yeild
15,000-18,000m3, daily electricity
output 30,000-35,000kwh
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automatic control system
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German MAM power generator
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via pipe, digeate is sent to fertizlier plant, after separation, filtration, stablization,
addition of trace element, liquid fertilizer is made. the solid part after separation, after
process of addition of corn cob, bacteria, and trace elements, and 20 days of fermentation,
can make solid fertilizer.
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experts from Switzerland and Germany
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mixture of pig manure and straw to produce biogas
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Jing'an phase 2 use 100t of pig manure and 300t corn straw daily, getting loan
from the world bank, total investment 189million Yuan, daily gas yield up to
40,000m3. And straw hydrolysis technology will be applide in this project. the
construction will start this year, expect to complete in the end of year2017.
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The efficient and profitable biogas plant:

1 EATER
high gas vyield

2. KB HER TR/

Build little digester volume

3. [ A HLUEY)

Digest organic waste
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pig and cow Manure biogas plant:

1. Low TS concentrationy &

1%
2. Low TS concentrationjf J&

{38
3. Organic wastefg Hl173%
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First Biogas International, Inc.

Bkt AIncrease income
[ 4% % Decrease investment cost

B2 47 i A~ Decrease operation
cost

7Sk Low gas yield
K EE K Big digester volume

B {1z 4T B A<Decrease operation
cost
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Goal to get to the profitable biogas plant:
1. Mix manure with high TS Increase gas yield& & H 5" &
organic waste 5 =ik £ 14
BHEA Little digester volume & F#{# /]
Corn straw, wheat straw, rice
High TS organic wasters ik straw, 50 — 80% TSE K, /N,
FEPRE FEAT

SRS A28 2 1 1) & Problems with mixing in straw:

1. KT 4 4555 Floating layers in the digester

2. &= A &Insufficient gas yield

Page 1 First Biogas International, Inc. January 2011
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fi k77 ZE Solution: -1 /K i+ R semi-aerobic hydrolysis technology:

JE LR 73 K i wir AL FR AT Y e i A
Splitting the fermentation process into a hydrolysis pretreatment

and a methanification Erocess
Page 1
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1% [E wittgensdorfit) 753
Biogas plant Wittgensdorf

FEAEE 7RSI H B CR A IX D AR
First experience with semi-aerobic hydrolysis in Germany
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technology advantage of straw hydrolysis

=12 515-30%Higher gas yields (15-30%)

=
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o RIERERFE /D —2F0nly half digester retention time (25 days)

¢ 510%Higher methane concentration (10%)
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effect after hydrolysis
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758 The result:
] YRR 15 BBl A4

The substrate is

more liquid.
 OREHER
No floating layers in the
FEAT AL BRAK J5 I RUCR digesters.
rice straw after 4 days of hydrolysis
[ 5 5 ik

Easier hydraulic processes.
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Without hydrolysis technology With FBI hydrolysis technology

Digestate feedback

. N Overfiow
EE Diges!

f Final storage
Digester 2

Feedstock

Cow manure

1247 7] Period of time 03.11.—10.12.2003 01.01.— 15.07.2006
YIEHINAVS input 11,3t/d 10,6 t/d

V45" EBiogas production 4.242 m3/d 5.071 m3/d

% HiPower 270,8 kW 382 kW

= FH I 7] Retentiontime 34,4d 28,9d

A M5 17F Organic load 3,9kg 0TS/m3d 3,65kg oTS/mad
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Acidificationin Hydrolysis

16,000 -

14.000
mg/l
12.000 -
W Acetonic acid mg/kg
B Propionic acid mg/kg
10.000
© i-butyric acid mg/kg
' n-butyric acid mg/kg
8.000 1 ©  i-valeric acid mg/kg
® n-valeric acid mg/kg
6.000 ¥ n-caproic mg/kg
W Lactic acid mg/kg
4.000 + =
2.000 +

FBI low air-aerobic process Anaeroic process
low aeration no aeration
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Comparison of short and long term stability

Short time stability of biogas plant Long time stability of biogas plant
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317 7.8 148 21.8 28.8 4.9 119 18.9 Aug-07 Feb-08 Aug-08 Feb-09 Aug-09

—VSinput [t/d] —Retention time [d] —Organic load [kg/m?*d] —Power [kW] —VS-Input [t/d] ——Retention time [d]
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£ E 2 The main indicators

Methane production and biogas methane content Retention time and organic load

6.000 100 | 35
m¥d \F_//‘_fm_i\‘\\ k)
H - 20 - - . | .
4000 ] —F—————1~—_| 80 PPV
2,000 W‘Ww - .
1000 /" =o \‘_/\—J
o - } 1 1 } 40
1.3 29.3 26.4 24.5 21.6 19.7 16.8 o | | | | |
—Actual methane content [%] —Theeoretical methane content [%] 1.3 29.3 26.4 24.5 21.6 19.7 16.8
—Actual methane production [m?/d] —Theoretical methane production [m3/d] —retention time [d] —organic load [kg VS/m3d]

Naumburg, data for 2013
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German expert
Gerd-Rainer Vollmer O U

Ooooogo

- Experience with hydrolysis technology and commissioning
of biogas plant more than 20yearsU U OO OO O ODOODOO
OO000O000000d2o0

- Design and erect 55 biogas plants worldwided OO O OO
Ooooss50000d

00 OO0 demo project

- Hohenreda 6000m*/d corn siliage and cow manureld O O [

Oo0oooo

- Uthleben 19200m* /d corn siliage and cow manured O O OO
Ooooo

- Nordhausen 14400m* /d cornsiliage and chicken dungd O O

Ooooooo

Page 1 January 2011
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German expert
Herbert Markert{&#

M 1995 %2004 -1 [E Thuringen MM BEVR & P FiF.  H M2004 -1
EVES U H T TAEH G .

- eperience in biogas processes more than 25 yearsidid 255 H)VE A TR 1H 45
- Projected and constructed more than 70 power plants worldwidei& i1 F1% 1% 70%
JEE S TR

References with semi aerobic hydrolysis>i% FH 7K SRERAY. 1 A HLH 2= 7]

BGA Naumburg, 11100m?¥d pig manure and corn siliagef&FEM T AKFEFF

BGA Seubtendorf,8000m3d cow manure and corn siliage~Z&fl £ KFHE ™

BGA Vachdorf,10000m3¥d cow manure and grass siliage, corn siliage’}*3%,
B K FEFF

BGA Helmershausen, 5000m¥d chicken dung and corn strawfFEFE KFEFT
BGA Gompertshausen, 4400m%¥d cow manure and corn siliageFFERT KT
BGA Rippershausen, 12000 kW cow manure and corn siliage* 351 £ KFH I

January 2011
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German expert

Dipl. -Ing. Marcel Spahr

- Experience with biological fermentation more than
10 yearsO OO OOOOOOOOnOd

- Semi aerobic technology Research on following
substratesI 0O OO00OO0OO0OOOOOOOOOO
0O«

o Corn strawll 0 0O O

0 Wheat strawll 00 O O

0 Rice strawll [

0 Cassava stalkl O [

o Lignocellulotic materialsd O OO OO

- Expert for biological and chemical additives for
biogas U0 OOOOOOOOO

- processes (Enzymes, trace elements,
desulfurization with the add of ferrow materials)(]
OJo0000ooooooooooooon
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High biogas yield in small digester
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6,000m3 biogas plant in Nanyang

Page 1
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Leling 5.5MW project, pure corn straw

Page 1



s REnergy
m g i At 14 1 e i

Ll 7R 2R 'E 800075 Tl H
8000m3 biogas plant in Dongying, Shandong province
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Reference plant in Germany
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f@EStraelen 257735 £ARFEWIH, #T20014
2MW plant, cow manure and siliage, straelen Germany
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MEL. 3 T4 FEE TKREREFEAIE, #T20034
1. 3MW pig manure and siliage prject, in Germany, built in 2003
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AL 52 B REM R R A IR w2 v B A 5 B8 B0 sl TARRROR AR, R SRIE T Hi
RIS, BT SRRRT . BE IR, & B b IR SRR AN T BUR £ B IR AER AL
BHA LR, JRRIVENUEA L Bt 28, ALK IFMARS . % O0RARA:

Jing‘an Ruineng is a High-tech engineering company, Sino-Switzerland joint venture,
devoted to biogas solution of various of agricultrul substrate, such as straw, manure,
food waste, and provide design and installation service of organic fertilizer production,
as well as access service to state power grid. core technology:

> RIKREREIESHEALE
biogas process from low TS pig manure

> A AME R RS KA LS
biogas process from mixture of straw and different manure

> WAANNEHAE I T TZ
production process of liquid fertilizer from digestate

> DTSR

reductioni of liquid digestate discharge



The End

Thank you for your kind attention!

JEH I E

BER N A E

contact : Jiujun Gu
F#1:188 333 65126
mobile: 18833365126
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