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Conversion of Organic Waste from “Traditional Biogas Power Generation”
to Multi-value Applications

Organic Resources (@ ™
CCS (Carbon Capture and Storage)

CCU (Industrial grade, Food grade)

Export (Liquid CO,) for methanol
g production, green ammonia, etc.

Increase Calorific Value,
Improve Power Generation Efficiency )

|
Agricultural waste, livestock |
manure, food waste, i
sludge, kitchen waste, l

[

[

[

|

[

paper waste, food residues,
waste alcohol, etc.

CH, ~60%
co2 ~40%

Desulfurization (Bio-LNG (Marine Fuel)
Anaerobic Digestion 2d Biogas and CO, )

Capture
[ Bio-Methane (SOFC Green Power)]

I#B‘Zdﬁﬁnl‘*

TERMMEREEER ZIEE% - #F - MR ITRICONFIDENTIAL DOCUMENT DO NOT COPY OR DISTRIBUTE



FE DA SR AE ik

B{EamAKEIRGR

/.

Kl

R R

BRI &4

1 BHREED Eulﬁﬂ B EZO RS 4 AR BEIRES A ={E{EEm Al ERE AL
E EA (EXEH1E) EN 3 EN 3 Ed & HREE
ﬁnu’]ﬂI ; ‘ SR MBS E : ENBS SR
B : @ TN/ BERE
g ’ ! (BioNET®) (CHP) -”"m
: wom me || GO AP
2414 | . ﬂ pipon % RE(L
#’ ERRER P’?“ i$:R " (gﬁggﬂ, REER
e —— nST . HHBRE i
SAO & + FERNEFRE & HHES
a& oH % BRI e A EMERR @;g;ﬁﬁ
s — SR w (CBG) SR /
L5 AL BN mrERE
| TR | m mEEI -
. 53 CO,\ Wi/ miEm | BHTA
y (BHESIE) FER AR
Hﬂ;i | ,ﬁgtg& ﬁjﬁﬂ: 9 DIA. 4 "|
ERERHE L REEE ‘ @ x L r REREERM 1 BSfEk MWERIRF
Bk J ‘ LAEMS) ME*’JEW A B B
- * mEANR | AEANE R | Gm—
L  R#E ) -
= EEEEAEH i
[ mommn | | mkER | | mmwuEsw | | mees | | sREk | | @Fswem | | sescesE |
T s TR 2

Id t al Technology
Research Institute

TERIMM AR BEER ZE1EE

% - B - MR ITRI CONFIDENTIAL DOCUMENT DO NOT COPY OR DISTRIBUTE




=) EEIRT

EpAZEN

iR G 3%

=Yall

0 iﬁﬁ%i&ﬂ: 9 mﬁ,ﬁﬂ: €© samruE @ £wEt (5 R-INEE5TT
RUSFEEIK ~ ;5,1%
EHPIRRE M pS iR EE(L R
BR s || || ]
™| (@s5-60%) (45 B ES) LO ﬁisz;{t i
ok i BREEH
stz a urmzEE)

3

TERIMMAEEER ZIEER

FRARAES

————————————— e

—emem BRERIE

835 - 90t ITRICONFIDENTIAL DOCUMENT DO NOT COPY OR DISTRIBUTE

—_— WS

ﬁik*ﬁmiﬁﬂ
0 (ER)

. ————————————————————————————————————————————————————— —— —— ——————————————————————————————— —




e RS EKEESAEB{CIRABRICRIE
EUBTHRSIR/KERN - BHREESEBRENA - I2INEBRES - ZFREEEEIEE

+ "THERA x @i x ooiimis . NSERSEEN : UMI (HATIS) - GWTF (Z3£1E) - ITRI (EXHEEER)

+ ENAEREESERERI6EN/E - DSO%EREMHE 5> 1SETRERSETEEN ; HR7.887T/E5
REEE ; BN7S7TEMYERRER - B11,136BE/EREE -

+ E*UTE?: E*&Ez7klﬁiﬂ,%..ﬁ&ﬁ’f&ﬁg7klﬁiﬂ7’i % - 114116067 (TW) - 19/430 679 (US) -

- EHE e E;
50 5 b
?ﬁ%ﬂﬁfﬁ:& : Fe304 wﬁ%g..a mﬁﬂFe304 )

%’ﬁ ﬁﬁ

TERMMEREEER ZIEE% - #F - MR ITRICONFIDENTIAL DOCUMENT DO NOT COPY OR DISTRIBUTE



R E R EMEYEREREE PRI
T R LI R in situFt I - B R PR B LA BILERIRRR

[ METHANOGENIC BACTERIA | 114127317 (TW)
4H, + €O, — 4H, 202511207414.6 (CN)

CH, + 2H,0 | 19/430,679 (US)

" ACIDOGENICBACTERIA | SAO BACTERIA

Firmicutes, Thermotogae, (SAO BACTERIA)
Clastidia Syntrophic Acetate Oxidation (SAO)

S -‘\ G = - ; J CH4
R “# 90%
‘ Source of acidogenic bacteriaj — H2 + COZ fwd / fmd

Thermactegenium Syntrophaceticus

CH,COO™ — H, + CO,

i )
’ ® Degrade Complex Organic matter . Oxidize acetate (CH3COO_) to Hz and C02 ‘ e Use |-|2 and C02 to produce methane (CH4)

(proteins, lipids, carbohydrates, etc.) |

* Maintain low H, partial pressure to e Key functional genes: fwd/fmd and mcrA

e Produce volatile fatty acids (VFAs), support methanogens
e Determine final methane yield and

alcohols, lactic acid, etc. Play a crucial role in interspecies oy po
o Lower pH to create an environment syntrophy, contributing to improved overail system.eimciency
L favorable for subsequent bacteria system efficiency
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O B@REEK - BKE500 | ERFE  ERARKERRERK
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24)
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:E High Temperature & High Ammonia +«—— NH;fJ
>55°C

SAO Bacteria Direct Electron Transfer (DIET) CMethanogenic Archaea)

RaBE s RfcrE  BaeicrE

8 BIOGAS 5000

HRT(day) 5 20
SEE(°C) =18 550C ‘ e,
nvl..\ E E.E !I:% TS (%) 5 ~ 7 Syntrophig ‘ﬁgﬁe Oxidizing
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